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Introduction

This document explains how to get started with Microchip
Graphics Library solution. It presents the available resources and
where to obtain these resources. It also includes the Application
Programming Interface (API) of the Microchip Graphics Library.
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The Microchip Graphics Library is highly modular and is
optimized for Microchip’s 16-bit microcontrollers. Additionally, the
library is free for Microchip customers, easy to use, and has an
open documented interface for new driver support, which

requires creation of only one C file.

The Microchip Graphics Library Software Version 3.06.02

supports the following features:



Configurable graphic resolution

Up to 16-bit or 65K colors

2D objects such as line, circle, text, rectangle, polygon, bar

3D objects such as buttons, meter, dial, list box, edit box, check
box, radio buttons, window, group box, slider.

Image, animation

Variety of user input device such as touch screen, keypad etc...
Multiple fonts

Unicode fonts

P1C24 support, PIC32 support
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Release Notes

Microchip Graphics Library Release Notes
Version 3.06.02 (2012-10-15)

This library provides support for the display modules with built in
graphics controller and displays connected to external graphics
controller. Documentation for the Microchip Graphics Library can
be found in this file:

e Graphics Library Help.chm
Version Log

New:
None
Changes:
None.
Fixes:

¢ Fix Putimage() function to support RLE compression of images
with the following attributes and system level settings:
o image has 16 bit wide palette entries
o color depth of image is 8 bpp or 4 bpp
o USE_PALETTE enabled
o COLOR_DEPTH setto 8 or 4 bpp
e Fix anti-aliased fonts issue when calculating the 25% blending
value of the foreground and background colors.

Deprecated Items:

None added on this release.



Migration Changes:

None.

Known Issues:

Extended glyph for certain font (such as Thai) when used with
Static text widget is clipped. Future version will add additional
vertical text alignment to the static text widget

Anti-aliasing and extended glyph features are not supported when
using PIC24FJ256DA210 CHRGPU.

SPI flash programming on the Epson S1D13517 PICtail board Rev
1.1 is not always reliable, the S1D13517 demo no longer uses
external memory flash in the example.

When using PIC24FJ256GB210 PIM with Explorer 16 board that
has a 5v Lumex LCD display, the S1D13517 demo does not run
correctly.

When using XC16 Compiler V1.00, add "-fno-ivopts" compile
option. This is a known issue in V1.00 of XC16.

When using ListBox Widget, the widget height should be greater
than the height of the font used for the widget.

When using Putlmage() function with RLE compressed images and
USE_PALETTE enabled, images with 24 bit wide palette entry is
not supported.

FillCircle() and Circle() function output does not match when
rendering with small radius.

Application Notes

2 AN1136 How to Use Widgets in Microchip Graphics Library

2 AN1182 Fonts in the Microchip Graphics Library

2 AN1227 Using a Keyboard with the Microchip Graphics Library
2 AN1246 How to Create Widgets in Microchip Graphics Library
2 AN1368 Developing Graphics Applications using PIC MCU with
Integrated Graphics Controller

PIC Family

This version of the library supports PIC24, dsPIC and PIC32



Family.
Development Tools

This graphics library release (Version 3.06.02) was tested with
IDEs MPLAB v8.85 and MPLAB X 1.20; compilers XC16 v1.00
and XC32 v1.00.

There is a known compatibility issue between the graphics library
and C30 v3.25. using C30 3.25 is not recommended for graphics
library development,

Documentation of Resources and Utilities

e The Graphics Library Help File and API document is located in
<install_dir>/Microchip/Help.
o Graphics Library Help.pdf
e "Graphics Resource Converter" documentation is located in
<install_dir>/Microchip/Graphics/bin/grc.
o Graphics Resource Converter Help.pdf
e External Memory Programmer documentation is located in
<install_dir>/Microchip/Graphics/bin/memory_programmer.
o External Memory Programmer Help.pdf

where: "install_dir" - is the location of the Microchip Application
Library installation.

Display Modules

The display driver layer of the library is organized to easily switch
from one display driver to another. Use of customized display
driver is allowed and in the Display Device Driver Layer section,
Following graphics controllers are supported in this version:

Display Module Interface | File Names
Microchip Graphics Display RGB mchpGfxDrv.c,
Driver - customizable driver for mchpGfxDrv.h
RGB Glass. Currently used in




PIC24FJ256DA210 device
family.

Microchip Low-Cost
Controllerless (LCC) Graphics
Display Driver - customizable
driver for RGB Glass. Currently
used for selected PIC32MX
device families.

Samsung S6D0129/S6D0139

LG LGDP4531

Renesas R61505U/R61580

Orise Technology SPDF5408

Epson S1D13517

Epson S1D13522

Solomon Systech SSD1926

Solomon Systech SSD1289

Solomon Systech SSD1339 for
OLED displays

Solomon Systech SSD1303 for
OLED displays

Solomon Systech SSD1305 for

RGB

8/16 bit
PMP

8/16 bit
PMP

8/16 bit
PMP

8/16 bit
PMP

8/16 bit
PMP

8/16 bit
PMP,
SPI

8/16 bit
PMP

8/16 bit
PMP

8 bit
PMP

8 bit
PMP

8 bit

mchpGfxLCC.c,
mchpGfxLCC.h

drvTFTOO1.c,
drvTFTO001.h

drvTFTOO1.c,
drvTFTO001.h

drvTFTOO1.c,
drvTFTO001.h

drvTFTOO1.c,
drvTFTO001.h

S1D13517.c,
S1D13517.h

S1D13522.c,
S1D13522.h

SSD1926.c,
SSD1926.h

drvTFTO002.c,
drvTFT002.h

SSD1339.c,
SSD1339.h

SH1101A_SSD1303.c,
SH1101A_SSD1303.h

SSD1305.c,



OLED displays

Solomon Systech SSD2119
Sino Wealth SH1101A for
OLED displays

Sitronix ST7529

Hitech Electronics HIT1270
llitek IL19320

Himax HX8347

UltraChip UC1610

PMP

8/16 bit
PMP
8 bit
PMP
8 bit
PMP
8 bit
PMP

8/16 bit
PMP

8/16 bit
PMP
8 bit
PMP

SSD1305.h

drvTFTO002.c,
drvTFT002.h

SH1101A_SSD1303.c,
SH1101A_SSD1303.h

ST7529.c, ST7529.h
HIT1270.c, HIT1270.h
drvTFTOO1.c,
drvTFTO001.h

HX8347.c, HX8347.h

UC1610.c, UC1610.h

Please refer to Adding New Device Driver section to get more

information on adding support for another LCD controller.

Widgets

In this version the following widgets are implemented:

Analog Clock
Button

Chart
Checkbox
Dial

Digital Meter
Edit Box
Grid

Group Box
List Box




Meter

Picture Control
Progress Bar
Radio Button
Slider / Scroll Bar
Static Text

Text Entr
Window

This version of the library supports touch screen, side buttons
and a variety of key pad configurations as a user input device.

Required Resources

The library utilizes the following estimated MCU resources (in #
of bytes):

Module XC16 XC32
(Note (Note
2) 2)
Heap RAM | Flash Heap RAM | Flash
Primitives 0 98 | 10242 0 103 | 8266
Layer
GOL 26 (per 36 2547 26 (per 54 2308
style style
scheme) scheme)
Button 36 (per 16 2262 36 (per 24 1916
instance) instance)
Chart 56 (per 128 | 12330 56 (per 148 | 12132
instance) instance)
Check 30 (per 4 1119 30 (per 8 916
Box instance) instance)




48 (per
instance)

36 (per
instance)

34 (per
instance)

40 (per
instance)

32 (per
instance)

36 (per
instance),
12 (per
item)

60 (per
instance)

38 (per
instance)

34 (per
instance)

36 (per
instance)

40 (per
instance)

30 (per
instance)

52 (per
instance),
(24 per

20

52

10

a4

10

28

14

22

24

1572

1263

1248

2238

1083

2271

3087

834

1632

1218

2481

912

2832

48 (per
instance)

36 (per
instance)

34 (per
instance)

40 (per
instance)

32 (per
instance)

36 (per
instance),
12 (per
item)

60 (per
instance)

38 (per
instance)

34 (per
instance)

36 (per
instance)

40 (per
instance)

30 (per
instance)

52 (per
instance),
(24 per

24

56

16

12

16

48

12

32

20

28

12

28

1460

972

1064

2104

860

1848

2704

124

1264

992

2152

740

2372



e | e |

32 (per 2 969 32 (per
instance) instance)

Window 4 784

Notes:

1. Data is collected using 16-bit color depth.

2. Data is collected using 's' optimization. XC32 data is using 16-bit
build mode.

3. The collected data are based on the most common used
configuration of the library and may change depending on the
compile time options listed in Graphics Library Configuration
section of this document.

4. Data is based on Graphics Library version 3.06.02.

The heap is the dynamic memory requirement. When using a
strategy of dynamically creating objects for the active screen,
then the heap memory used will be released when the screen is
changed. A new set of objects will be created and the required
heap will be allocated. In this scenario, when calculating for the
worst case heap requirement, consider the screen with maximum
number of objects. If for worse case you have 6 buttons, 2 sliders
and 2 edit box on screen that utilizes three style schemes then
worse case dynamic memory requirement will be 6*36 + 2*40 +
2*34 + 3*26; 442 bytes. The RAM requirements (columns 3 & 6),
however, is not dependent on the number of instances. If the
object is included in the build, then it will use a fixed amount of
RAM irrespective of its usage.

Each font, depending on the height, will require program
memory. For an English font with 32-127 character IDs and a
height of 18-26 pixels, the required memory will be in the range
of 7 — 10KB of program memory. This requirement may change
for other languages with additional characters.



Images require additional memory. The memory requirement for
images depends on color depth and size.

The fonts and images can be stored in internal memory or
external memory. The external memory can be anything serial
EEPROM, parallel Flash, SD card etc. The application provides
physical interface code for these devices.

Previous Versions Log

v3.06 (2012-08-22)

New:

Partial rendering of images now supported (see PutimagePartial()).
Double Buffering is now supported in Microchip Low-Cost
Controllerless (LCC) Graphics Display Driver.

Added dsPIC33EPXXX device family support.

Added S1D13522 EPD Controller Driver.

Added E-Paper Epson Demo.

Added Alpha-Blend support for Bar() function.

Graphics Resource Converter (GRC) now allows for padding and
non-padding bitmap images. Bitmap images are padded which
means that each horizontal line will start on a byte boundary. The
option has been added to allow for conversion of bitmap resources
to be non-padded which allows the least resource space and
controllers with windowing that auto increments to use them.

For XC16 or C30 builds, internal fonts can now be placed program
memory. If the font data or a combination of font data resources
exceed the 32 Kbyte limit of the data memory space, a define,
USE_GFX_FONT_IN_PROGRAM_SECTION, should be defined in
graphics configuration header (GraphicsConfig.h). This will place
the font resource data in program memory space.

Changes:

Graphics Object Demo now uses images that are RLE



compressed.

e Address range check for GEX_EPMP_CS1 _MEMORY_SIZE and
GEX_EPMP_CS2 _MEMORY_SIZE in Graphics Module in
PIC24FJ256DA210 Display Driver file (mchpGfxDrv.c) is modified
for strict checks of allocated address pins for the EPMP. See
"Migration Changes" below for the address lines needed to be
allocated.

e Swapped the bit orientation for the 1 BPP bitmap images. The
previous versions of the library expects the left most pixel at the
MSBIt. This has been changed so the the left most pixel is located
at the LSBit. The change was made to accommodate controllers
that have windowing. This also makes the pixel orientation
consistent with the pixel orientation of 4bpp images.

Fixes:

e Fix FillBevel() & FillCircle() to avoid rendering lines more than
once.

Deprecated Items:

The following Resistive Touch Screen macro names are replaced
for readability and flexibility if use:

e TRIS XPOS - replaced by
ResistiveTouchScreen_XPlus_Config_As_Input()

e TRIS_YPOS - replaced by
ResistiveTouchScreen_YPlus_Config_As_Input()

e TRIS_XNEG - replaced by
ResistiveTouchScreen_XMinus_Config_As_Input()

e TRIS_YNEG - replaced by
ResistiveTouchScreen_YMinus_Config_As_Output()

e LAT _XPOS - replaced by
ResistiveTouchScreen_XPlus_Drive_High()

e LATS YPOS - replaced by
ResistiveTouchScreen_YPIlus_Drive_High()

e LAT _XNEG - replaced by
ResistiveTouchScreen_XMinus_Drive_Low()

e LAT _YNEG - replaced by



ResistiveTouchScreen_YMinus_Drive_Low()

Migration Changes:

e To use the new Resistive Touchscreen macros, replace the
TouchScreenResistive.c file with the version in this release. Then
replace the hardware profile macros to use the new macro names.
Existing hardware profile can still be used but build warnings will
appear.

o If custom display driver is used and the Putimage() functions are
implemented for faster rendering, the new partial image rendering
feature requires these Putimage() functions to be modified. See
PutlmagePartial() API description and implementation in Primitive.c
for details.

e Address range check for GEX_EPMP_CS1 MEMORY_SIZE and
GEX_EPMP_CS2 _MEMORY_SIZE that are defined in hardware
profile are modified when using the Graphics Module in
PIC24FJ256DA210 Device and using external memory for display
buffer, the driver file (mchpGfxDrv.c). This check allocates address
pins for the EPMP. Modify the GEX_EPMP_CS1 _MEMORY_SIZE
and GFX_EPMP_CS2 MEMORY_SIZE values set in the hardware
profile to match the table shown below.

o GFX_EPMP_CSxX_MEMORY_SIZE <= 0x20000 (bytes) -
Use PMA[15:0]

o Ox20000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=
Ox40000(bytes) - Use PMA[16:0]

o 0x40000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=
Ox80000(bytes) - Use PMA[17:0]

o Ox80000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=
0x100000(bytes) - Use PMA[18:0]

o 0x100000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=
0x200000(bytes) - Use PMA[19:0]

o 0x200000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=
Ox400000(bytes) - Use PMA[20:0]

o Ox400000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=
Ox800000(bytes) - Use PMA[21:0]

o Ox800000 (bytes) < GFX_EPMP_CSx_MEMORY_SIZE <=




0X1000000(bytes) - Use PMA[22:0]
1BPP images needs to be regenerated using the "Graphics
Resource Converter" since the bit orientation is swapped. When
rendering a 1 BPP image, the Putlmage() function will expect the
left most pixel to be located in the LSBit of each word.
To utilize the new feature where the fonts can be placed in the
program memory, to remove the 32 KByte limit for data space in
XC16 or C30 builds, fonts must be regenerated using the
"Graphics Resource Converter" and then add #define
USE_GFEX_FONT_IN_PROGRAM_SECTION in GraphicsConfig.h.

Known Issues:

Extended glyph for certain font (such as Thai) when used with
Static text widget is clipped. Future version will add additional
vertical text alignment to the static text widget

Anti-aliasing and extended glyph features are not supported when
using PIC24FJ256DA210 CHRGPU.

SPI flash programming on the Epson S1D13517 PICtail board Rev
1.1 is not always reliable, the S1D13517 demo no longer uses
external memory flash in the example.

When using PIC24FJ256GB210 PIM with Explorer 16 board that
has a 5v Lumex LCD display, the S1D13517 demo does not run
correctly.

When using XC16 Compiler V1.00, add "-fno-ivopts" compile
option. This is a known issue V1.00 of XC16.

When using ListBox Widget, the widget height should be greater
than the height of the font used for the widget.

v3.04.01 (2012-04-03)

New:

e No new items on this release.

Changes:

e Structure of this help file is modified. Section names that list APIs



now has the API in the name.

Fixes:

¢ Fix BarGradient() and BevelGradient() when
USE_NONBLOCKING_CONFIG config is enabled.

e Added missing GbSetText() function in GroupBox widget.

o Fix SetPalette() to work with palette stored in external memory.

Deprecated Items:

e TYPE_MEMORY - replaced by GFX RESOURCE
EXTDATA - replaced by GEX_EXTDATA
BITMAP_FLASH - replaced by IMAGE_FLASH
BITMAP_RAM - replaced by IMAGE_RAM
BITMAP_EXTERNAL - replaced by GEX_EXTDATA
EEPROM.h and EEPROM.c are replaced by the following files:
o MCHP25LC256.c - source code
o MCHP25LC256.h - header file
o in the HardwareProfile.h add #define USE_ MCHP25LC256 to
use the new driver.

Migration Changes:

® none

Known Issues:

e Extended glyph for certain font (such as Thai) when used with
Static text widget is clipped. Future version will add additional
vertical text alignment to the static text widget

e Anti-aliasing and extended glyph features are not supported when
using PIC24FJ256DA210 CHRGPU.

e SPI flash programming on the Epson S1D13517 PICtail board Rev
1.1 is not always reliable, the S1D13517 demo no longer uses
external memory flash in the example.

e When using PIC24FJ256GB210 PIM with Explorer 15 board with a
5v Lumex LCD display, the S1D13517 demo does not run correctly.



v3.04 (2012-02-15)
New:

e Font Table is updated to version 2 to accommodate anti-alias font,
and extended glyph.

o Added anti-aliasing support for fonts (2bpp). See Primitive
demo for an example.

o Added extended-glyph support for fonts. See demo in the
AppNote demo - AN1182, This demo now includes Hindi and
Thai font.

e Added 32-bit CRC code for resources to be placed in external
memory. This CRC value can be used to verify if the data in
external memory is valid or not. Refer to Graphics Resource
Converter release notes for details. Demos that uses external
memory as a resource are now checking the CRC value, and if
invalid, automatically requests for external memory resource
programming.

¢ Added new demos specific to PIC24FJ256DA210:

o Elevator Demo - This demo shows an elevator status monitor
that indicates the current location of the elevator car.

o RCCGPU-IPU Demo - formerly PIC24F_DA Demo. This demo
shows how RCCGPU and IPU modules are used.

o Color Depth Demo - This demos shows how 1bpp, 4bpp and 8
bpp color depths applications are implemented.

o Remote Control Demo - This demo shows how a universal
remote control can be implemented using RF4CE
communication protocol. This demo also integrates the
MRF24J40MA (a certified 2.4 GHz IEEE 802.15.4 radio
transceiver module) for sending RF4CE messages to the
paired device.

¢ Added driver for Solomon Systech 132x64 OLED/PLED Display
Controller SSD1305

Changes:

e Modified Resistive Touch Screen calibration. Now the calibration
stores the 8 touch points to support large touch panels.



Modified 4-wire Resistive Touch Screen driver to support build time
setting of single samples and auto-sampling of resistive touch
inputs.

Naming of internal and external resource files (files that defined
fonts and images) in most demos are now standardized to use the
same naming convention.

Support for Graphics PICTail v2 (AC164127) is now discontinued.
Merged "JPEG" demo and "Image Decoders" demo to "Image
Decoder" demo.

Graphics Resource Converter upgrade (Version 3.17.47) - refer to
"Graphics Resource Converter Help.pdf' located in <Install
Directory>\Microchip Solutions\Microchip\Graphics\bin\grc for
details.

External Memory Programmer upgrade (Version 1.00.01) - refer to
"External Memory Programmer Help.pdf' located in <Install
Directory>\Microchip
Solutions\Microchip\Graphics\bin\memory_programmer for
details.

Fixes:

Fix PushRectangle() issue where one line of pixel is not being
updated.

Fix TextEntry widget issue where the string is not displayed when
the allocated string buffer length is equal to the maximum string
length set in the widget.

Fonts maximum character height is now set to 2°16.

Deprecated Items:

TYPE_MEMORY - replaced by GEX RESOURCE
EXTDATA - replaced by GEX_EXTDATA
BITMAP_FLASH - replaced by IMAGE_FLASH
BITMAP_RAM - replaced by IMAGE_RAM
BITMAP_EXTERNAL - replaced by GEX_EXTDATA
EEPROM.h and EEPROM.c are replaced by the following files:
o MCHP25LC256.c - source code
o MCHP25LC256.h - header file
o in the HardwareProfile.h add #define USE_MCHP25LC256 to




use the new driver.

Migration Changes:

e For existing code that wants to use the new anti-aliased fonts or
extended glyph features: regenerate the font tables using the
"Graphics Resource Converter" with the check box for the required
feature set to be enabled. For anti-aliased fonts, add the macro
#define USE_ANTIALIASED_FONTS in the GraphicsConfig.h

Known Issues:

o Extended glyph for certain font (such as Thai) when used with
Static text widget is clipped. Future version will add additional
vertical text alignment to the static text widget

¢ Anti-aliasing and extended glyph features are not supported when
using PIC24FJ256DA210 CHRGPU.

e SPI flash programming on the Epson S1D13517 PICtail board Rev
1.1 is not always reliable, the S1D13517 demo no longer uses
external memory flash in the example.

e When using PIC24FJ256GB210 PIM with Explorer 15 board with a
5v Lumex LCD display, the S1D13517 demo does not run correctly.

v3.03 (v3.02)

New:

e Added custom video playback from SD Card in SSD1926 Demo.
Video frames are formatted to RGB565 format.
e Added support for 1bpp, 4bpp and 8 bpp color depth on Chart
widget.
e Added support for Display Boards from Semitron
o Seiko 35QVWI1T
o Seiko 43WVWI1T

Changes:

e Maximum font height is now 256 pixels.
e Modified EditBox behavior
o Caret is now by default enabled.
o Caret can now be shown even if USE_FOCUS is disabled.




o Applications can now respond to touchscreen event on
EditBoxes when USE_FOCUS is disabled.

Modified resistive touchscreen calibration sequence.
Graphics Resource Converter upgrade (Version 3.8.21) - refer to
"Graphics Resource Converter Help.pdf' located in <Install
Directory>\Microchip Solutions\Microchip\Graphics\bin\grc for
details.
External Memory Programmer upgrade (Version 1.00.01) - refer to
"External Memory Programmer Help.pdf" located in <Install
Directory>\Microchip
Solutions\Microchip\Graphics\bin\memory_programmer for
details.

Fixes:

Fix Low Cost Controller display driver issue when run with
Resistive Touch Screen driver that uses single samples.

Fix issue on PIC24FJ256DA210 display driver Putimage()'s issue
when using palette on 4 bpp and 1 bpp images.

Fix issue on PIC24FJ256DA210 display driver Putimage()'s
missing lines when the image last pixel row or column falls on the
edge of the screen.

Fix Resistive Touch Screen driver issue on rotated screens.

Fix GetlmageHeight() GetlmageWidth() issues for images that are
RLE compressed.

EPMP module is now disabled when memory range defined for
display buffer is located in internal memory.

Add default color definitions in gfxcolors.h for 1bpp, 4bpp 8bpp and
16 bpp. Added back legacy colors.

Fix HX8347 driver WritePixel() macro when using 16bit PMP mode.
Fix PIC24FJ256DA210 display driver issue on source data
(continuous and discontinuous data) when doing block copies of
memory using RCCGPU.

Deprecated Items:

TYPE_MEMORY - replaced by GEX RESOURCE
EXTDATA - replaced by GEX_EXTDATA
BITMAP_FLASH - replaced by IMAGE_FLASH




e BITMAP_RAM - replaced by IMAGE_RAM
e BITMAP_EXTERNAL - replaced by GEX_EXTDATA
e EEPROM.h and EEPROM.c are replaced by the following files:
o MCHP25LC256.c - source code
o MCHP25LC256.h - header file
o in the HardwareProfile.h add #define USE_MCHP25LC256 to
use the new driver.

Migration Changes:

e EditBox widget's caret behavior is now by default enabled when
USE_FOCUS is set. To disable, ignore all messages for the edit
box by returning a zero when in GOLMsgCallback().

Known Issues:

e Putlmage() does not work when using PIC24FJ256DA210 and look
up table is used on images located at EDS memory with color
depth less than 8bpp.

o External Memory Programmer utility does not work with Graphics
PICTail v2 (AC164127)

e When using PIC24FJ256GB210 PIM with Explorer 15 board with a
5v Lumex LCD display, the S1D13517 demo does not run correctly.

e Font tables are limited to 256 pixel character height.

v3.02
New:

e Added custom video playback from SD Card in SSD1926 Demo.
Video frames are formatted to RGB565 format.
e Added support for 1bpp, 4bpp and 8 bpp color depth on Chart
widget.
e Added support for Display Boards from Semitron
o Seiko 35QVWI1T
o Seiko 43WVWI1T

Changes:

e Maximum font height is now 256 pixels.
e Modified EditBox behavior



o Caret is now by default enabled.

o Caret can now be shown even if USE_FOCUS is disabled.

o Applications can now respond to touchscreen event on

EditBoxes when USE_FOCUS is disabled.

Modified resistive touchscreen calibration sequence.
Graphics Resource Converter upgrade (Version 3.8.21) - refer to
"Graphics Resource Converter Help.pdf' located in <Install
Directory>\Microchip Solutions\Microchip\Graphics\bin\grc for
details.
External Memory Programmer upgrade (Version 1.00.01) - refer to
"External Memory Programmer Help.pdf' located in <Install
Directory>\Microchip
Solutions\Microchip\Graphics\bin\memory_programmer for
details.

Fixes:

Fix issue on PIC24FJ256DA210 display driver Putimage()'s
missing lines when the image last pixel row or column falls on the
edge of the screen.

Fix Resistive Touch Screen driver issue on rotated screens.

Fix GetlmageHeight() GetlmageWidth() issues for images that are
RLE compressed.

EPMP module is now disabled when memory range defined for
display buffer is located in internal memory.

Add default color definitions in gfxcolors.h for 1bpp, 4bpp 8bpp and
16 bpp. Added back legacy colors.

Fix HX8347 driver WritePixel() macro when using 16bit PMP mode.
Fix PIC24FJ256DA210 display driver issue on source data
(continuous and discontinuous data) when doing block copies of
memory using RCCGPU.

Deprecated Items:

TYPE_MEMORY - replaced by GEX RESOURCE
EXTDATA - replaced by GEX_EXTDATA
BITMAP_FLASH - replaced by IMAGE_FLASH
BITMAP_RAM - replaced by IMAGE_RAM
BITMAP_EXTERNAL - replaced by GEX_EXTDATA




e EEPROM.h and EEPROM.c are replaced by the following files:
o MCHP25LC256.c - source code
o MCHP25LC256.h - header file
o in the HardwareProfile.h add #define USE_ MCHP25LC256 to
use the new driver.

Migration Changes:

e EditBox widget's caret behavior is now by default enabled when
USE_FOCUS is set. To disable, ignore all messages for the edit
box by returning a zero when in GOLMsgCallback().

Known Issues:

e Putlmage() does not work when using PIC24FJ256DA210 and look
up table is used on images located at EDS memory with color
depth less than 8bpp.

o External Memory Programmer utility does not work with Graphics
PICTail v2 (AC164127)

e When using PIC24FJ256GB210 PIM with Explorer 15 board with a
5v Lumex LCD display, the S1D13517 demo does not run correctly.

e Font tables are limited to 256 pixel character height.

v3.01 (v3.00)
New:

e Graphics External Memory Programmer ported to java version.
o Two options to program boards:
» UART option if the board supports UART interface
= USB option if the board support USB device interface
o when installing the USB drivers for the programmer utility Use
the drivers located in "<install
directory>\Microchip\Utilities\USB Drivers\MPLABComm"
o For detailed usage, please refer to the External Programmer
help file
e Added Analog Clock widget.
e Added new driver Epson S1D13517 display driver with additional
driver features:
o Gradient




o Alpha Blending
o 16/24 bits per pixel (bpp)
e Added new Graphics PICtail Plus Epson S1D13517 Board
(AC164127-7)
e Added new Graphics Display Truly 5.7" 640x480 Board
(AC164127-8)
e Added new Graphics Display Truly 7" 800x480 Board (AC164127-
9)
e Added 24bpp support.
e Added a specific PIC24FJ256DA210 demo, PIC24F DA
e Graphics Resource Converter - refer to the Graphics Resource
Converter help file for release note information.
e New PIC32MX Low-Cost Controllerless Graphics PICTail Board
(AC164144)
e Added Run Length Encoding (RLE) compression for bitmap
images.
o RLE4 - compression for 4-bit palette (16 color) images
o RLES8 - compression for 8-bit palette (256 color) images
e Added Transparency feature for Putimage() functions in Primitive
Layer. For Driver Layer, this feature is enabled in the following
drivers:
o mchpGfxDrv - Microchip Graphics Controller Driver
o SSD1926 - Solomon Systech Display Controller Driver
¢ Added new demo for Graphics PICtail Plus Epson S1D13517
Board (S1D13517 Demo)
e Added AR1020 Resistive Touch Screen Controller beta support.
¢ Added support for MikroElektronika "mikroMMB for PIC24" board.
e Added DisplayBrightness() function for display drivers that have an
option to control the display back light.
e MPLAB X demo project support (BETA)
o Tested with MPLAB X Beta 6
o Each demo project contains multiple configuration schemes
e The graphics object layer uses a default scheme structure. If the
application wishes to use a different default scheme, the
application will need to define GFX_SCHEMEDEFAULT in
GraphicsConfig header file.

Changes:



Relocated all Graphics Demo projects under Graphics directory
(<install directory>/Graphics).
Works with Graphics Display Designer version 2.1
Works with Graphics Resource Converter version 3.3
Removed IPU decoding from the Primitive demo
Removed ImageFileConverter application from Image Decoder
demo
o Use Graphics Resource Converter to generate output for the
demo.
Shorten file name by using abbreviated names
o Refer to abbreviations.htm in the Microchip help directory for
details
Change the "Alternative Configurations" directory in the demos to
"Configs"
Changed the "Precompiled Demos" directory in the demos to
"Precompiled Hex"
Combined all application note demos (AN1136, AN1182, AN1227
and AN1246) into one demo project (AppNotes).
Modified External Memory and JPEG demos to include USB
device mode to program external flash memory.
Moved the location of the COLOR_DEPTH setting from the
HardwareProfile.h to the GraphicsConfig.h
Removed USE_DRV_FUNCTIONNAME (example
USE_DRV_LINE to implement the Line() function in the driver)
option to implement Primitive Layer functions in the Driver Layer.
The Primitive Layer functions are now modified to have weak
attributes, so when the driver layer implements the same function,
the one in the driver will be used at build time.
Modified HardwareProfile.h for Graphics demo boards and
development Platforms.
o When using Resistive Touch Screen: add macro
USE _TOUCHSCREEN_ RESISTIVE
o When using AR1020 as the touch screen controller: add
macro USE_ TOUCHSCREEN_AR1020
o When using SPI Flash Memory (SST25VF016) in Graphics
Development Boards: add macro USE_SST25VF016




o When using Parallel Flash Memory (SST39LF400) in
PIC24FJ256DA210 Development Board: add macro
USE_SST39LF400

o When using Parallel Flash Memory (SST39LF400) in
PIC24FJ256DA210 Development Board: add macro
USE_SST39LF400

o Added function pointers for Non-Volatile Memories when used
in the Demos.

= NVM_SECTORERASE_FUNC - function pointer to sector
erase function.
= NVM_WRITE_FUNC - function pointer to write function.
= NVM_READ_FUNC - function pointer to read function.
e Display Driver Layer architecture is changed. Refer to Adding New
Device Driver for new requirements.
e Modified Resistive Touch Driver calibration
e In the PIC24FJ256DA210 driver, CopyWindow() is modified to

CopyBIlock().
Fixes:

e Fixed issue on vertical Progress Bar rendering.

Updated demos Google map and JPEG to use the proper

GEX_RESOURCE identifiers for JPEG resources

HX8347 driver now compiles and works with 'mikroMMB for PIC24"

Bug fixes in the digital meet and cross hair widgets

Removed references to the PIC24 configuration bit COE_OFF.

Fixed issue on Putimage() when using PIC24FJ256DA210 and

look up table is used on images located at internal or external SPI

flash with color depth less than 8bpp.

e Fixed issue on Line() in the SSD1926 and mchpGfxDrv driver files.
The stored coordinates after a successful rendering of a line will be
at the end point (x2,y2).

Deprecated Items:

TYPE_MEMORY - replaced by GEX_ RESOURCE
EXTDATA - replaced by GEX_EXTDATA
BITMAP_FLASH - replaced by IMAGE_FLASH
BITMAP_RAM - replaced by IMAGE_RAM




e BITMAP_EXTERNAL - replaced by GEX_EXTDATA
Migration Changes:

e DisplayDriver.c is not used to select the display driver (the file is
not a part of the graphics library release package).

o The application should include the driver(s) in the project.
Multiple driver files can be included in one project because the
hardware profile will define the driver and only that driver's
source code will be used.

= For example, a project may be designed to use the

Microchip's PIC24FJ256DA210 graphics controller and
the SSD1926 depending on the hardware profile used.
The project will include the following source files,
SSD1926.c and mchpGfxDrv.c, among the graphics
source files. The hardware profile will contain the
following macros,
GEX_USE_DISPLAY_CONTROLLER_SSD1926 and
GFX_USE_DISPLAY_CONTROLLER_MCHP_DA210, to
select the SSD1926 and Microchip's PIC24FJ256DA210
graphics controller, respectively.

e When using PIC24FJ256DA210, the driver files are now changed

to:

o mchpGfxDrv.c - source code

o mchpGfxDrv.h - header file

o mchpGfxDrvBuffer.c - source code that declares display buffer,
work areas and cache areas for IPU operations in EDS.

e The touch screen drivers in the "Board Support Package" directory
are renamed to:

o TouchScreenResistive.c - internal resistive touch source code
TouchScreenResistive.h - internal resistive touch header file
TouchScreenAR1020.c - external AR1020 touch source code
TouchScreenAR1020.h - external AR1020 touch header file
The two original files (TouchScreen.c and TouchScreen.h) are
still needed since they are defining common interfaces to
resistive touch drivers.

o When using the internal resistive touch module, the project will
contain TouchScreenResistive.c and TouchScreen.c. All

o O O O



modules that reference touch screen APIs will include
TouchScreen.h header file.

o When using the external AR1020 touch module, the project
will contain TouchScreenAR1020.c and TouchScreen.c. All
modules that reference touch screen APIs will include
TouchScreen.h header file.

o The touch screen initialization routine API has changed. The
new Touchlnit APl has four parameters passed. Please refer
to the API definition for more details.

e When using the Potentiometer on the graphics development
boards, include in your project the following files found in the
"Board Support Package" directory :

o TouchScreenResistive.c - source code

o TouchScreenResistive.h - header file

o Potentiometer.h - contains the APIs for the A/D interface.

e EEPROM.h and EEPROM.c are going to be deprecated. Use the
two new files:

o MCHP25LC256.c - source code

o MCHP25LC256.h - header file

o in the HardwareProfile.h add #define USE_ MCHP25LC256 to
use the new driver.

e A SPI driver has been created to support projects with multiple
devices on one SPI channel.

o Projects will need to include the source file drv_spi.c in
projects that use devices on a SPI channel.

e SPI Flash initialization routines will need to pass a
DRV_SPI_INIT_DATA structure. This structure defines the SPI
control and bit rate used by the SPI Flash module.

e The COLOR_DEPTH macro has been moved from the hardware
profile header file to the GraphicsConfig.h header file.

e For project migration please refer the graphics demos for
examples.

Known Issues:

e Putimage() does not work when using PIC24FJ256DA210 and look
up table is used on images located at EDS memory with color
depth less than 8bpp.



Putlmage() of when using PIC24FJ256DA210 for 8bpp images is
missing the last row and last column of the bitmap when the image
is from external memory, look up table is used and the screen is
rotated 90 degrees.

When compiling the Analog Clock source code with C30 v3.24 the
optimization setting must be set to 0 (none).

External Memory Programmer utility does not work with Graphics
PICTail v2 (AC164127)

When using PIC24FJ256GB210 PIM with Explorer 15 board with a
5v Lumex LCD display, the S1D13517 demo does not run correctly.
Font tables are limited to 256 pixel character height. For fonts
generated for external memory, the maximum height limitation is
128 pixels.

v2.11

New:

Graphics Resource Converter (GRC) ported to java version.
Added support for Inflate Processing Unit (IPU) and Character
Processing Unit (CHRGPU)of the Microchip Graphics Module
implemented in PIC24FJ256DA210.

Added new "Google Map Demo" for PIC32MX795F512L and
PIC24FJ256DA210 device.

Added SST39LF400 Parallel Flash Memory driver in "Board
Support Package". This is the driver for the parallel flash on the
"PIC24FJ256DA210 Development Board".

Added demo support for PIC32 MultiMedia Expansion Board
(DM320005).

Added GEX_IMAGE_HEADER structure. This structure defines
how the image(s) are accessed and processed by the Graphics
Library.

Added a third option (#define XCHAR unsigned char) on the
XCHAR usage. This is provided as an option to use characters
with IDs above 127 and below 256. With this option, European
fonts that uses characters with character IDs above 127 and below
256 can now be generated and used in the library.

Added a scheme to replace the default font GOLFontDefault in the




library with any user defined fonts. Refer to "Changing the default

Font" for details.

Changes:

to

e Added compile switches to all drivers in "Board Support Package"
for options to compile out when not used in specific projects.
e Replaced TYPE_MEMORY with GEX_RESOURCE type

enumeration and expanded the enumeration for graphics
resources (such as images and fonts). GEX_RESOURCE type will

determine the source and the data format of the resource

(compressed or uncompressed).

e Changes on the macros used on the "Graphics JPEG Demo":

// Valid values of the first field for
#define FILE_JPEG_FLASH 2 // the
#define FILE_JPEG_EXTERNAL 3 // the

// Valid values of the first field for
#define FILE_JPEG_FLASH 0] // the
#define FILE _JPEG_EXTERNAL 1 // the

Copy Code

JPEG_FLASH a
JPEG file 1is
JPEG file 1is

Copy Code

JPEG_FLASH a
JPEG file 1is
JPEG file 1is

e Added function pointers to GOL structure OBJ_HEADER. These

function pointers makes it easier to add user created objects in the

Graphics Library.

o DRAW_FUNC - function pointer to object drawing function.
o FREE_FUNC - function pointer to object free function. Only for
objects that needs free routines to effectively free up memory

used by the object create function.

o MSG_FUNC - function pointer to object message function.
o MSG_DEFAULT_FUNC - function pointer to object default

message function.

e Merged "Graphics External Memory Demo" and "Graphics External
Memory Programmer" into one demo "Graphics External Memory



Programmer and Demo".

Fixes:

e TouchScreen driver now checks display orientation and adjusts the
touch to be aligned to the display orientation.

e Fixed GOLFocusNext() issue on list that does not contain an object
that can be focused.

¢ Removed redundant code in GOLRedrawRec().

e Added an option in XCHAR to use unsigned char.

Deprecated Items:

e TYPE_MEMORY - replaced by GEX RESOURCE
EXTDATA - replaced by GEX_EXTDATA
BITMAP_FLASH - replaced by IMAGE_FLASH
BITMAP_RAM - replaced by IMAGE_RAM
BITMAP_EXTERNAL - replaced by GEX_EXTDATA

Migration Changes:

e To use drivers located in "Board Support Package" directory, add
the USE_DRIVERNAME macro in application code (in the demos
these are added in the HardwareProfile.h) to include the drivers.
Refer to the specific driver code for the correct
USE_DRIVERNAME macro name.

e The new version of the Graphics Resource Converter generates
graphics application resources (fonts and images) using the new
GEX_IMAGE_HEADER structure for images and new
GEX_RESOURCE type defines to specify location of the
resources. Because of this, some structures are deprecated and
replaced with more appropriate structures. To remove the
deprecation warnings, regenerate the fonts and images files using
the new Graphics Resource Converter.

Known Issues:

e Graphics SSD1926 JPEG and SD Card Demo does not support
Graphics Display Powertip 4.3" 480x272 Board
(PH480272T_005_111Q). As is, there's not enough spare memory



space to carry out the hardware JPEG decoding operation by the
SSD1926. A potential work around is to reduce the active display
area size to reserve more memory space for the JPEG decoding
operation.

SSD1926 hardware acceleration for eclipse is disabled due to
missing pixels at Angle O.

PIC32MX460 PIM (not Starter Kit) does not support 16-bit PMP
mode with Graphics PICtail™ Plus Board Version 3 (SSD1926)
Board. It only supports 8-bit PMP mode. This is due to pin mapping
conflicts on the boards.

This version of Graphics Library is not compatible with Graphics
Display Designer v2.0.0.9c

v2.10

New:

Added new demo "Graphics Object Layer Palette Demo" for
PIC24FJ256DA210 device.

Added support for PIC32MX795F512L device.

Added documentation for the Grid object.

Added Vertical Mode to Progress Bar.

Added MicrochipGraphicsModule display driver.

Added "Board Support Package" directory. This contains common
hardware drivers for Microchip demo boards.

Added OBJ_MSG_PASSIVE as a translated message on the slider
to detect a touch screen release message. This has no effect on
the state of the slider. Applications that does not qualify for touch
press and touch move event must now qualify the messages for
the slider object to avoid processing messages for touch release.

Changes:

To improve speed modified gfxpmp.c and gfxepmp.c to be inline
functions in gfixpmp.h and gfxepmp.h respectively.

Changed HX8347A.c to HX8347.c (both the D and A driver version
is implemented in the new file). To select set the
DISPLAY_CONTROLLER to be HX8347A or HX8347D in the
hardware profile.



e Modified malloc() and free() to be defined by macros in
GraphicsConfig.h file. For applications using Operating System,
the macros can be redefined to match the OS malloc and free
functions. The default settings are:

o #define GEX_malloc(size) malloc(size)
o #define GEX_free(ptr) free(ptr)

¢ Merged GOL Demo English and Chinese demo into one demo.

e Removed the macro "GRAPHICS HARDWARE_PLATFORM".
This is specific to Microchip demo boards.

e Abstracted the timer from the touch screen driver.

e Moved the following hardware drivers to the "Board Support
Package" directory

o Touch screen driver: TouchScreen.c and TouchScreen.h files.

o SPI Flash driver: SST25VF016.c and SST25VF016.h files.

o Graphics PICtail Version 2 Parallel Flash driver:
SST39VF040.c and SST39VF040.h files.

o Explorer 16 SPI EEPROM Flash driver: EEPROM.c and
EEPROM.h files.

o Graphics PICtail Version 2 Beeper driver: Beep.c and Beep.h
files.

e Revised the Seiko 3.5" 320x240 display panel schematic to
revision B. Corrected the pin numbering on the hirose connector.
See "Schematic for Graphics Display Seiko 3.5in 320x240 Board
Rev B.pdf" file on the \Microchip
Solutions\Microchip\Graphics\Documents\Schematics directory.

Fixes:

o Fixed TextEntry object issue on output string maximum length.

e Fixed Slider increment/decrement issue on Keyboard messages.

e Fixed GOLGetFocusNext() bug when none of the objects in the list
can be focused.

Migration Changes:

e pmp interface files are converted to header files and functions are
now inline functions to speed up pmp operations. Projects must be
modified to:

o include gfxpmp.h and gfxepmp.h source files in the project.



o gfxepmp.c file is retained but will only contain the definition of
the EPMP pmp_data.

e Converted the macro: #define
GRAPHICS HARDWARE_ PLATFORM HARDWARE PLATFORM
where HARDWARE_PLATFORM is one of the supported hardware
platforms defined in the section Graphics Hardware Platform to just
simply #define HARDWARE_PLATFORM.

e Since the timer module is abstracted from the touch screen driver
in the "Board Support Package", the timer or the module that calls
for the sampling of the touch screen must be implemented in the
application code. Call the function TouchProcessTouch() to sample
the touch screen driver if the user has touched the touch screen or
not.

Example:

Copy Code

// to indicate the hardware platform used is the
// Graphics PICtail™ Plus Board Version 3
#define GFX_PICTAIL_V3

e Projects which uses the following hardware drivers will need to use
the latest version of the drivers located in the "Board Support
Package" directory.

o Touch screen driver: TouchScreen.c and TouchScreen.h files.

o SPI Flash driver: SST25VF016.c and SST25VF016.h files.

o Graphics PICtail Version 2 Parallel Flash driver:
SST39VF040.c and SST39VF040.h files.

o Explorer 16 SPI EEPROM Flash driver: EEPROM.c and
EEPROM.h files.

o Graphics PICtail Version 2 Beeper driver: Beep.c and Beep.h
files.

¢ In the TouchScreen driver, the timer initialization and timer interrupt
sub-routine (ISR) are abstracted out of the driver. The initialization
and the ISR should be defined in the application code. the
TouchProcessTouch() function in the driver should be called in the
ISR to process the touch.



Known Issues:

e Graphics SSD1926 JPEG and SD Card Demo does not support
Graphics Display Powertip 4.3" 480x272 Board
(PH480272T_005_111Q). As is, there's not enough spare memory
space to carry out the hardware JPEG decoding operation by the
SSD1926. A potential work around is to reduce the active display
area size to reserve more memory space for the JPEG decoding
operation.

e SSD1926 hardware acceleration for eclipse is disabled due to
missing pixels at Angle O.

e PIC32MX460 PIM (not Starter Kit) does not support 16-bit PMP
mode with Graphics PICtail™ Plus Board Version 3 (SSD1926)
Board. It only supports 8-bit PMP mode. This is due to pin mapping
conflicts on the boards.

e This version of Graphics Library is not compatible with Graphics
Display Designer v2.0.0.9c

v2.01
Changes:

e Modified drivers for abstraction of pmp and epmp interfaces. they
have a common header file DisplayDriverinterface.h.

e DisplayDriverinterface.h is added to the Graphics.h file.

e DelayMs() API is abstracted from the driver files. TimeDelay.c and
TimeDelay.h is added.

Fixes:

¢ Fixed background color bug in StaticText and Digital Meter object.

e Fixed ListBox LbSetFocusedltem() bug on empty lists.

e Graphics SSD1926 JPEG and SD Card Demo is fixed to support
SD card of size 2GB or bigger

Migration Changes:

e pmp interface is abstracted from the driver. Projects must be
modified to:
o include gfxpmp.c and gfxepmp.c source files in the project.



e DelayMs() is abstracted from the drivers.
o Add TimeDelay.c source file in the project.
o Add TimeDelay.h header file in the project.

v2.00
Changes:

e "Graphics PICtail Board Memory Programmer" has been renamed
to "Graphics External Memory Programmer".

e "Bitmap & Font Converter" utility has been renamed to "Graphics
Resource Converter".

e Font format has changed. The bit order has been reversed.
Necessary for cross compatibility.

e Added 2 new directories in each demo

o Precompiled Demos - this directory contains all pre-compiled
demos for all hardware and PIC devices supported by the
demo.

o Alternative Configurations - this directory contains all the
Hardware Profiles for all hardware and PIC devices supported
by the demao.

e Moved all hardware and display parameters from GraphicsConfig.h
to HardwareProfile.h.HardwareProfile.h references a hardware
profile file in "Alternative Configurations" directory based on the
PIC device selected.

Fixes:

¢ Fixed BtnSetText() bug when using Multi-Line Text in Buttons.
e Fixed SDSectorWrite() function in SSD1926_SDCard.c in the
"Graphics SSD1926 JPEG and SD Card Demo".

Migration Changes:

e Move all hardware and display parameters from GraphicsConfig.h
to HardwareProfile.h
o panel type, display controller, vertical and horizontal
resolution, front and back porches, synchronization signal
timing and polarity settings etc.
e GRAPHICS_PICTAIL_VERSION,1,2,250,3 options are now



deprecated, new usages are:
o #define GRAPHICS HARDWARE PLATFORM
GFX_PICTAIL_V1
o #define GRAPHICS HARDWARE PLATFORM
GFX_PICTAIL_V2
o #define GRAPHICS HARDWARE PLATFORM
GEX_PICTAIL_V3

e The font format has changed, run Graphics Resource Converter to
regenerate font files, the bit order is reversed. No legacy support is
provided. Primitive/Driver layers now expects the new format.

e The initialization sequence of GOLInit() relative to the flash
memory initialization is sensitive due to the sharing of hardware
resources, i.e. SPI or PMP. Care should be taken to make sure the
peripheral and I/O port settings are correct when accessing
different devices.

e A number of configuration options have been moved from
GraphicsConfig.h to HardwareProfile.h, this is required to maintain
a more logical flow.

e HardwareProfile.h now points to one of many Alternative
Configuration files, each one specific to a certain hardware board
setup.

e DelayMs routine in SH1101A-SSD1303.c/h is now a private
function, no public API is exposed. In future releases, DelayMS will
be removed from all drivers and be replaced by an independent
module.

e GenericTypeDefs.h has been updated with new definitions, this
should not impact any legacy codes.

v1.75b

Changes:

e None.

Fixes:
e Fixed Line2D() bug in SSD1926.c.

e Fixed remainder error in JPEG decoding in JpegDecoder.c.
e Fixed pinout labels for reference design schematic "Schematic for



Graphics Display Powertip 4.3in 480x272 Board Rev 2.pdf".

Migration Changes:

None.

v1.75 Release (July 10, 2009)

Changes:

Added 2D acceleration support for controllers with accelerated
primitive drawing functions.
Added Digital Meter Widget for fast display refresh using fixed
width fonts.
Added support for selected PIC24H Family of devices.
Added support for selected dsPIC33 Family of devices.
Updated all primitive functions to return success or fail status when
executed. This is used to evaluate if the primitive function has
finished rendering.
Updated Solomon Systech SSD1926 driver to use 2D accelerated
functions.
New Display Controller Driver supported:

o llitek IL19320

o Solomon Systech SSD1289

o Himax HX8347

o Renesas R61580
New demos are added:

o PIC24F Starter Kit Demo

o PIC24H Starter Kit Demo 1

o Graphics JPEG Demo using internal and external flash

memory for image storage
o Graphics SSD1926 JPEG and SD Card Demo using SD Card
for image storage

Added JPEG support to "Font and Bitmap Converter Utility".
Modified Button Widget for new options:

o Use multi-line text (set USE_BUTTON_MULTI_LINE)

o Detect continuous touch screen press event using messaging
Added Touch Screen event EVENT_STILLPRESS to support
continuous press detection.




e New reference design schematics added:

o Schematic for Graphics Display DisplayTech 3.2in 240x320
Board.pdf

o Schematic for Graphics Display Newhaven 2.2in 240x320 with
HX8347.pdf

o Schematic for Graphics Display Seiko 3.5in 320x240
Board.pdf

o Schematic for Graphics Displays DisplayTech and Truly 3.2in
240x320 with SSD1289.pdf

o Schematic for ILI9320.pdf

Fixes:

¢ Fixed dimension calculation for quarter sized meter.

Migration Changes:

e When using accelerated primitive functions while
USE_NONBLOCKING_CONFIG is enabled, the accelerated
primitive must be checked if it succesfully rendered. Refer to the
coding example for details.

e Replaced LGDP4531 _R61505_S6D0129 S6D0139_ SPFD5408.c
and LGDP4531_R61505_S6D0129 S6D0139_SPFD5408.h files
with drvTFT001.c and drvTFTOO1.h respectively.

v1.65 Release (March 13, 2009)

Changes:

¢ Added support for the new Graphics PICtail™ Plus Daughter
Board (AC164127-3). This new board comes in two components:
the controller board and the display board. The display board uses
RGB type displays driven by the controller board. This
configuration allows easy replacement of the display glass.
e Added application note AN1246 "How to Create Widgets".
e New Display Controller Driver supported
o UltraChip UC1610
e New demos are added
o Graphics AN1246 Demo showing the TextEntry Widget.
o Graphics Multi-App Demo showing USB HID, USB MSD and



e}

SD MSD demos using the Microchip Graphics Library.

Modified Meter Widget for new options:

Set Title and Value Font at creation time

Added GOLGetFocusPrev() for focus control on GOL Objects.
Added work spaces to demo releases.
Graphics PICtail™ Plus Board 1 is obsolete. All references to this

board is removed from documentation.

e}

Fixes:

New reference design schematics added:

Schematic for Graphics Display Ampire 5.7in 320x240 Board
Rev A.pdf

Schematic for Graphics Display Powertip 3.5in 320x240 Board
Rev B.pdf

Schematic for Graphics Display Powertip 4.3in 480x272 Board
Rev B.pdf

Schematic for Graphics Display Truly 3.5in 320x240 Board
Rev A.pdf

Schematic for Truly TOD9MO0043.pdf

¢ Fixed drawing bug on TextEntry Widget
e Added missing documentation on Chart and Text Entry Widgets

Migration Changes:

e none
v1.60 Release (December 3, 2008)

Changes:

o Added TextEntry Widget.
e Modified Meter Widget for new options:

(@)

(@)

Define different fonts for value and title displayed.

Add option for resolution of one decimal point when displaying
values.

Add color options to all six arcs of the Meter.

Meter range is not defined by a minimum value and a
maximum value.

e Added feature to a the Button Widget to allow cancelling of press



by moving away the touch and releasing from the Button's face.

e Added font sizes options of 3,4,5,6 & 7 in Font & Bitmap Converter
Utility when converting fonts from TTF files.

e Enhanced the architecture of the Display Device Driver Layer.

Fixes:

e Fixed Font & Bitmap Converter Utility generation of reference
strings to be set to const section.

o Fixed panel rendering to always draw the panel face color even if
bitmaps are present.

Migration Changes:

o Added the following files in the Display Device Driver Layer to
easily switch from one display driver to another.
o DisplayDriver.h
o DisplayDriver.c
e Modified implementation of GraphicsConfig.h file to support new
Display Device Driver Layer architecture.
e Moved the definitions of pins used in device drivers implemented in
all the demos to HardwareProfile.h file.
o EEPROM Driver
o Touch Screen Driver
o Beeper Driver
o Flash Memory Driver
o Display Drivers
¢ Modified GOL.c and GOL.h to include processing of TextEntry
object when enabled by application.

v1.52 Release (August 29, 2008)
Changes:

e Added Chart Widget.

e Added Property State for Window Widget. Text in Title Area can
now be centered.

e Added Supplementary Library for Image Decoders.

e Added documentation of Default Actions on widgets.

¢ Replaced USE_MONOCHROME compile switch with



COLOR_DEPTH to define color depth of the display.
e Added GOL_EMBOSS_SIZE to be user defined in
GraphicsConfig.h.
o Simplified initialization code for SSD1906 driver.

Fixes:

» Fixed touch screen algorithm.
¢ Fixed file path error in Font & Bitmap Converter Ultility.

Migration Changes:

e USE_GOL must be defined when using any Widgets.
e New include directory paths are added to demo projects:
o ..\.\..\Your Project Directory Name
o ..\.\Include
e Moved all driver files to new directory
o C files from ..\Microchip\Graphics to
.\Microchip\Graphics\Drivers
e GOL_EMBOSS_SIZE can now be defined by the user in
GraphicsConfig.h. If user does not define this in GraphicsConfig.h
the default value in GOL.h is used.

v1.4 Release (April 18, 2008)

Changes:

e Added full support for PIC32 families.
e Added Application Note demo on fonts.
¢ Added images for end designs using PIC devices.

Fixes:

¢ Fixed GetPixel error in SSD1906 Driver.

o Fixed SST39VF040 parallel flash driver reading instability.

o Fixed error in 64Kbytes rollover in utility conversion of bitmaps and
SST39VF040 parallel flash driver.

e Fixed milli-second delay on PIC32.

e Fixed compile time option errors for PIC32.

¢ Fixed Graphics Object Layer Demo error in PIC32 when time and
date are set.



o Fixed Picture widget bug in detecting touchscreen in translating
messages.

v1.3 Release (March 07, 2008)

Changes:

® none

Fixes:

e Fixed an inaccurate ADC reading problem with some Explorer 16
Development Boards that uses 5V LCD display.

Editbox allocation of memory for text is corrected.

Fix slider SetRange() bug.

Set PIC32 configuration bits related to PLL to correct values.
Touch screen portrait mode bug is fixed.

v1.2 Release (February 15, 2008)

Changes:

e Added support for Graphics PICtail Plus Board Version 2
e Added support for foreign language fonts
e Version 1.2 of the font and bitmap utility
o Support for multi-language scripts
o Support for generating font table from installed fonts
o Support to reduce font table size by removing unused
characters
o Support to select between C30 and C32 compiler when
generating bitmaps and font tables.
e Added Chinese version of Graphics Object Layer Demo.
e New Display Controller Drivers supported
o Solomon Systech SSD1906
o Orise Technology SPDF5408
e Replaced USE_UNICODE compile switch to
USE_MULTIBYTECHAR compile switch to define XCHAR as 2-
byte character.
e Added compile switches
o GRAPHICS_ PICTAIL_VERSION - sets the PICtail board




version being used.
o USE_MONOCHROME - to enable monochrome mode.
o USE_PORTRAIT - to enable the portrait mode of the display
without changing the display driver files.
Added beta support for PIC32 device

Fixes:

Specification changes to List Box widget. Bitmap is added to List
Box items.

Fixed List Box LbDelltemsList() error in not resetting item pointer to
NULL when items are removed.

Editbox allocation of memory for text is corrected.

Static Text multi-byte character failure is fixed.

Bar() function erroneous call to MoveTo() is removed since it
causes the drawing cursor to be displaced.

Removed SCREEN_HOR_SIZE and SCREEN_VER_SIZE macros
from documentation. Maximum X and Y sizes are to be obtained by
GetMaxX( ) and GetMaxY( ) macros.

v1.0 Release (November 1, 2007)

Changes:

Edit Box, List Box, Meter, Dial widgets are added.

Button is modified. New options for the object are added.
Modified OBJ_REMOVE definition to OBJ_HIDE (example
BTN_REMOVE to BTN_HIDE).

Modified GOLPanelDraw() function to include rounded panels.
External memory support for the fonts and bitmaps is implemented.
SSD1339 and LGDP4531 controllers support is added.

Bevel(), FillBevel() and Arc() functions are added.

Modified Graphics Object Layer Demo.

Added Graphics External Memory Demo & Graphics PICtail™
Board Memory Programmer Demo.

Added Graphics Application Note (AN1136- How to use widgets.)
Demo.

Fixes: none



v0.93 Beta release (August 29, 2007)

Changes: none

Fixes:

In demo code the bitmap images couldn’t be compiled without
optimization. bmp2c.exe utility output is changed to fix this bug.
In demo code “volatile” is added for global variables used in ISRs.

v0.92 Beta release (July 25, 2007)

Changes:

Keyboard and side buttons support is added.
Keyboard focus support is added.
Putlmage() parameters are changed. Instead of pointer to the
bitmap image the pointer to BITMAP_FLASH structure must be
passed.
GOLSuspend() and GOLResume() are removed.
GOLMsg() doesn’t check object drawing status. It should be called
if GOL drawing is completed.
GOLStartNewList() is replaced with GOLNewLIist().
Line() function calls are replaced with Bar() function calls for
vertical and horizontal lines.
Parameter “change” is removed for SldincVal() and SldDecVal() .
Some optimization and cleanup.
Slider APl is changed:
o SldSetVal() is changed to SldSetPos()
SldGetVal() is changed to SldGetPos()
SldincVal() is changed to SldincPos()
SldDecVal() is changed to SldDecPos()
SldCreate() input parameter are changed:
= “delta” changed to “res”

(@)

O O ©O

Fixes:

Putimage().
Line().
FillCircle().



e For vertical slider the relation between thumb location and slider
position is changed. For position = 0 thumb will be located at the
bottom. For position = range it will be at the top.

v0.9 Beta release (July 06, 2007)
Changes:

Background color support is removed.

Non-blocking configuration for graphics primitives is added.

GetlmageWidth(), GetlmageHeight() are added.

OutText(), OutTextXY() and GetTextWidth() functions are

terminated by control characters (< 32).

Graphics Objects Layer (GOL) is added.

e Button, Slider, Checkbox, Radio Button, Static Text, Picture control,
Progress Bar, Window, Group Box are implemented.

e Touch screen support is added.

Fixes:

e ReadFlashByte().
o GetTextWidth().

v0.1 (June 05, 2007)

Changes:

o Initial release includes driver and graphic primitive layers only.
e Only driver for Samsung S6D0129 controller is available.

Fixes:

e None.

Known Issues

None
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Getting Started

Directory Structure

The Microchip Graphics Library installation follows the standard
directory structure for all Microchip library solutions. Installing the
library will give the following structure:

=3 Microchip Solutions
|5 Board Support Package
=1L Comba
[ Google Map
=1-IC3) Graphics
= [El AppMotes
[ Configs
{5 MPLAB.X
) Precompiled Hex
[El Resources
; [El Common
+-|C5) External Memary
+-{C5) Image Decoders
+-IC5) PEG
+-C5) Multi-App
+-|CT) Object Layer
+-|CT) Object Layer Palette
+-{C5) PIC24F DA
+-{C5) Primitive Layer
+-C) 51013517
+-CT) 55019256
=1-{C5) Microchip
[El Common
=1-{C5) Graphics
=1-IC3) bin
D orc
{C5) memory_programmer
= [El Documents
{5 Getting Started
_ IS Schematics
[El Driver
[El Fonts
{3 GDD
[El Images
{3 Help
|5 Image Decoders
=1L Indude
3 Graphics
(5 Image Decoders



One of the demo subdirectories (example: Graphics or Combo)
may become "Your Applications Directory" that will contain your
application source code. You can add code and modules here
that will use and interact with the library. The library specific
folders are the following:

e The Microchip folder will contain the library components.

e The Help sub-folder under Microchip folder will contain this
document (Graphics Library Help.chm file).

e The Graphics sub-folder under the Microchip folder is where the
C files, documentation and utilities are located.

o Inside this Graphics sub-folder are the directories for the
Drivers, Documents, GDD, Images and bin directories. It will
also contain the directory for the Image Decoders source
files.

o The GDD (Graphics Display Designer) directory contains the
GDD project template. Use this to start projects using the
Graphics Display Designer.

o The bin directory contains the Graphics Resource Converter
utility and External Memory Programmer both implemented in
java.

e The Include sub-folder under the Microchip folder will contain
common header files to all Microchip library solutions.

e Another Graphics directory is included in the Include sub folder.
This will hold the Graphics Library header files as well as the
header files for the Image Decoders.

o The Board Support Package folder will contain hardware specific
drivers that are common to the Microchip Demo Boards (such as
Explorer 16, display panels or PICtail™ Plus Daughter Boards).

All subdirectories and files under the Microchip directory should
not be modified. In case your project will use more than one
Microchip library solution, this directory will contain all the library
files you install. Thus, it is important to maintain the files in this
directory. The Microchip Solutions directory may become your
"MyProjects" directory that will contain all your projects using the
different Microchip solutions.



How to Get Started

There are various ways to get started with Microchip Graphics
Library:

1. Obtain Development Boards from the "Getting Started" section of
the Microchip graphics website (a www.microchip.com/graphics):

1. Explorer 16 Starter Kit (DV164003) with any of the Graphics
PICtail™ Plus Daughter Boards.

2. PIC24FJ256DA210 Development Board (DV164039) with any
of the individual Graphics Display Boards.

3. APIC32 Starter Kit and Graphics LCD Controller PICtail™
Plus SSD1926 Board (AC164127-5) with any of the individual
Graphics Display Boards.

4. A PIC32 Starter Kit and Graphics PICtail Plus Epson
S1D13517 Board (AC164127-7) with any of the individual
Graphics Display Boards.

5. APIC32 Starter Kit and Multi-Media Expansion Board
(DM320005).

2. Graphics PICtail™ Plus Daughter Board available:
o AC164127-3 - Graphics PICtail Plus Daughter Board with
Truly 3.2" Display Kit

e AC164127-5 - Graphics LCD Controller PICtail Plus SSD1926
Board. This board is the same board used in AC164127-3 Plctail
Plus and Display Panel combo shown above.



e AC164144 - Low-Cost Controllerless (LCC) Graphics PICtail Plus
Daughter Board.

3. Graphics Display Boards available:
o AC164127-4 - Graphics Display Truly 3.2" 240x320 Board

e AC164127-6 - Graphics Display Powertip 4.3" 480x272 Board



e AC164127-8 - Graphics Display Truly 5.7" 640x480 Board

: “:t; -

4. Refer to Web Seminar 4 on “Microchip Graphics Library
Architecture” from the "Training and Support" section for an
overview of the structure and the different layers of the library. It
also gives a brief information on how to use the library.

5. Refer to Microchip's Regional Training Center class on Graphics
Library:

o HIF 2131 — Designing with Microchip Graphics Library



6. For a much detailed look on the usage, you can refer to the
following application notes from the "Training and Support” section.

o AN1136 How to Use Widgets in Microchip Graphics Library.
This application note introduces the basic functions needed to
create and manage Widgets.

o AN1182 Fonts in the Microchip Graphics Library. This
application note describes the format of the Microchip
Graphics Library's font image. It also tells how to reduce the
number of characters in a font and automate the creation of
the character arrays referring to an application's strings.

o AN1227 Using a Keyboard with the Microchip Graphics
Library. This application note describes how to implement a
keyboard-based GUI.

o AN1246 How to Create Widgets in Microchip Graphics
Library. This application note serves as a useful guide in
creating customized Widgets. The essential components of a
Widget are enumerated and described in this document. This
application note also outlines the process of integrating the
new Widget into the Graphics Library in order to utilize the
already implemented routines for processing messages and
rendering Widgets.

o AN1368 Developing Graphics Applications using PIC MCUs
with Integrated Graphics Controller. This application note is
intended for engineers who are designing their first graphic
application. It describes the basic definitions and jargons of
graphics applications and it helps the engineer to understand
the theory, necessary decision factors, hardware
considerations, available microcontrollers and development
tools.

7. Finally, you can obtain the free licensed Microchip Graphics library
also from the "Getting Started" section.



How to Build Projects for the PIC24FJ256DA210
Development Board

1. In the application specific HardwareProfile.h file of your project set
the hardware platform to PIC24FJ256DA210 Development Board:

Copy Code
#define PIC24FJ256DA210_ DEV_BOARD

2. In the the same application specific HardwareProfile.h file of your
project, set the correct display controller and the display panel
combination. Selecting the correct display panel will choose the
correct parameter settings for the display. Examples of these
parameters are horizontal and vertical resolution, display
orientation, vertical and horizontal pulse width, and front and back
porch settings.

o When using the Truly 3.2" display on AC164127-4 board

Copy Code
// set the display controller
#define GFX_USE_DISPLAY_CONTROLLER_MCHP_DA210

// set the display panel
#define GFX_USE_DISPLAY_PANEL_TFT_G240320LTSW_118W_

e When using the Powertip 4.3" display on AC164127-6 board

Copy Code

// set the display controller
#define GFX_USE_DISPLAY_CONTROLLER_MCHP_DA210
// set the display panel




#define GFX_USE_DISPLAY_PANEL_PH480272T_00605_I11Q

3. In the the same application specific HardwareProfile.h file of your
project, set following (Refer to each demo hardware profiles for
examples):

Copy Code

// set the PMP interface

#define USE_16BIT_PMP

// set the Graphics Clock Divider that generates th
// Refer to display data sheet for pixel clock freq
// and Family Reference Manual - Oscillator for det
#define GFX_GCLK_DIVIDER 38

// set the display buffer start address.

#define GFX_DISPLAY_BUFFER_START_ADDRESS 0x00020000
// set the EPMP CS1 base address if using external
#define GFX_EPMP_CS1_BASE_ADDRESS 0x00020000ul
#define GFX_EPMP_CS1_MEMORY_SIZE 0x40000ul

// set the EPMP CS2 base address if using external
#define GFX_EPMP_CS2_BASE_ADDRESS 0x00080000ul
#define GFX_EPMP_CS2_MEMORY_SIZE 0x80000ul

4. In the the project's GraphicsConfig.h set the color depth to the
desired bpp value (Refer to each demo hardware profiles for
examples):

Copy Code

// set the color depth used
#define COLOR_DEPTH 16

How to Build Projects for Graphics PICtail™ Plus Board



Version 3:

1. In the application specific HardwareProfile.h file of your project set
the hardware platform to Graphics PICtail™ Plus Board Version 3:

Copy Code
#define GFX_PICTAIL_V3

2. In the the same application specific HardwareProfile.h file of your
project, set the correct display controller and the display panel
combination. Selecting the correct display panel will choose the
correct parameter settings for the display. Examples of these
parameters are horizontal and vertical resolution, display
orientation, vertical and horizontal pulse width, and front and back
porch settings.

o When using the Truly 3.2" display on AC164127-4 board

Copy Code

// set the display controller

#define GFX_USE_DISPLAY_CONTROLLER_SSD1926

// set the display panel

#define GFX_USE_DISPLAY_PANEL_TFT_G240320LTSW_118W_

e When using the Powertip 4.3" display on AC164127-6 board

Copy Code
// set the display controller
#define GFX_USE_DISPLAY_CONTROLLER_SSD1926
// set the display panel
#define GFX_USE_DISPLAY_PANEL_PH480272T_005_111Q

3. In the the same application specific HardwareProfile.h file of your
project, set following (Refer to each demo hardware profiles for
examples):

Copy Code

// set the hardware platform
#define EXPLORER_16




// set the PMP interface
#define USE_8BIT_ PMP

4. In the the project's GraphicsConfig.h set the color depth to the
desired bpp value (Refer to each demo hardware profiles for
examples):

Copy Code

// set the color depth used
#define COLOR_DEPTH 16

How to Build Projects for Graphics PICtail™ Plus Epson
S1D13517 Board

1. In the application specific HardwareProfile.h file of your project set
the hardware platform to Graphics PICtail™ Plus Epson S1D13517
Board:

Copy Code
#define GFX_PICTAIL_V3E

2. In the the same application specific HardwareProfile.h file of your
project, set the correct display controller and the display panel
combination. Selecting the correct display panel will choose the
correct parameter settings for the display. Examples of these
parameters are horizontal and vertical resolution, display
orientation, vertical and horizontal pulse width, and front and back

porch settings.
o When using the Truly 3.2" display on AC164127-4 board

Copy Code



// set the display controller

#define GFX_USE_DISPLAY_CONTROLLER_S1D13517

// set the display panel

#define GFX_USE_DISPLAY_PANEL_TFT_G240320LTSW_118W_

e When using the Powertip 4.3" display on AC164127-6 board

Copy Code
// set the display controller
#define GFX_USE_DISPLAY_CONTROLLER_S1D13517
// set the display panel
#define GFX_USE_DISPLAY_PANEL_PH480272T_005_111Q

3. In the the same application specific HardwareProfile.h file of your
project, set following (Refer to each demo hardware profiles for
examples):

Copy Code
// set the hardware platform
#define EXPLORER_16
// set the PMP interface
#define USE_8BIT_PMP
// set the display panel
#define GFX_USE_DISPLAY_PANEL_TFT_G240320LTSW_118W_

4. In the the project's GraphicsConfig.h set the color depth to the
desired bpp value (Refer to each demo hardware profiles for
examples):

Copy Code

// set the color depth used
#define COLOR_DEPTH 16



Low-Cost Controllerless (LCC) Graphics PICtail Plus
Daughter Board:

1. In the application specific HardwareProfile.h file of your project set
the hardware platform to Low-Cost Controllerless (LCC) Graphics
PICtail Plus Daughter Board:

Copy Code
#define GFX_PICTAIL_LCC

2. In the the same application specific HardwareProfile.h file of your
project, set the correct display controller and the display panel
combination. Selecting the correct display panel will choose the
correct parameter settings for the display. Examples of these
parameters are horizontal and vertical resolution, display
orientation, vertical and horizontal pulse width, and front and back
porch settings.

o When using the Truly 3.2" display on AC164127-4 board

Copy Code
// set the display controller
#define GFX_USE_DISPLAY_CONTROLLER_DMA

// set the display panel
#define GFX_USE_DISPLAY_PANEL_TFT_G240320LTSW_118W_

e When using the Powertip 4.3" display on AC164127-6 board

Copy Code

// set the display controller
#define GFX_USE_DISPLAY_CONTROLLER_DMA
// set the display panel




#define GFX_USE_DISPLAY_PANEL_PH480272T_00605_I11Q

3. In the the same application specific HardwareProfile.h file of your
project, set following (Refer to each demo hardware profiles for
examples):

Copy Code

// set the hardware platform

#define EXPLORER_16 // or you can use PIC_SK if us
// set the PMP interface

#define USE_8BIT_PMP

4. In the the project's GraphicsConfig.h set the color depth to the
desired bpp value (Refer to each demo hardware profiles for
examples):

Copy Code

// set the color depth used
#define COLOR_DEPTH 16

How to Build Projects for the Multimedia Expansion Board

1. In the application specific HardwareProfile.h file of your project set
the hardware platform to Graphics PICtail™ Plus Epson S1D13517
Board:

Copy Code

#define MEB_BOARD

2. In the application specific HardwareProfile.h file of your project, set
the correct display controller.



Copy Code
#define GFX_USE_DISPLAY_CONTROLLER _SSD1926

3. In the the same application specific HardwareProfile.h file of your
project, set following (Refer to each demo hardware profiles for
examples):

Copy Code

// set the PMP interface

#define USE_8BIT_ PMP

// set the Starter Kit used

#define PIC32_GP_SK // use generic PIC32 Starter Ki
or

#define PIC32_USB_SK // use PIC32 USB Starter Kit
or

#define PIC32_ETH_SK // use PIC32 Ethernet Starter

4. In the the project's GraphicsConfig.h set the color depth to the
desired bpp value (Refer to each demo hardware profiles for
examples):

Copy Code

// set the color depth used
#define COLOR_DEPTH 16

Demo Projects

The Microchip Graphics Library documentation has several
components that covers installation, customization and usage of
the library. Several demo projects are included in the installation
to help you get started. Detailed information on each demo
project is available from the "Getting Started" help file located in
each of the demo folders.



Schematics

The library installation also includes schematics of currently
supported controllers and glass. These can be found in the
../<install directory>/Microchip/Graphics/Documents/Schematics
directory.

Schematic for Graphics Display Ampire 5.7in 320x240 Board Rev
A.pdf

Schematic for Graphics Display Powertip 3.5in 320x240 Board Rev
B.pdf

Schematic for Graphics Display Powertip 4.3in 480x272 Board Rev
B.pdf

Schematic for Graphics Display Truly 3.2in 240x320 Board Rev
4.pdf

Schematic for Graphics Display Truly 3.5in 320x240 Board Rev
A.pdf

Schematic for Graphics LCD Controller PICtail SSD1926 Board
Rev 2.pdf

Schematic for Solomon Systech SSD1906.pdf

Schematic for Truly GG1N1291UTSW-W-TP-E.pdf

Schematic for Truly TFT-G240320UTSW-92W-TP.pdf

Schematic for Truly TOD9MO0043.pdf

Schematic for Microtips MTF-T022BHNLP.pdf

Schematic for Densitron TSR67802.pdf

Schematic for Graphics Display DisplayTech 3.2in 240x320
Board.pdf

Schematic for Graphics Display Newhaven 2.2in 240x320 with
HX8347.pdf

Schematic for Graphics Display Seiko 3.5in 320x240 Board.pdf
Schematic for Graphics Displays DisplayTech and Truly 3.2in
240x320 with SSD1289.pdf

Schematic for ILI9320.pdf

Schematic for Graphics Display Prototype Board Rev 1.pdf
Schematic for Graphics Display Truly 5.7in 640x480 Board Rev
2.pdf

Schematic for Graphics Display Truly 7in 800x480 Board Rev 2.pdf



e Schematic for Graphics LCD Controller PICTail Plus S1D13517
Rev 1.1.pdf

e Schematic for Low-Cost Controllerless (LCC) Graphics Board Rev
1.pdf

e Schematic for PIC24FJ256DA210 Development Board Rev 1.1.pdf

Images

The library allows displaying 1bpp, 4bpp, 8bpp, 16bpp and
24bpp images. They can be located in program flash space or
external memory. To convert the bitmap format file (BMP
extension) or JPEG format file into source C file containing data
array for internal memory or Intel hex file for external memory the
“Graphics Resource Converter” included in the library
installation can be used. Refer to the utility help file for details on
usage.

Fonts

The library operates with 8-bit character encoded strings. It
covers languages defined in ISO 8859 standards. East Asian and
any other languages support is available for UNICODE encoded
fonts. Font can be stored in internal flash as an array in const
section (this limits font image size by 32Kbytes) or can be
located in external memory. To convert the font file into source C
file containing data array for internal memory or Intel hex file for
external memory the “Graphics Resource Converter” utility
can be used. The utility allows importing raster font files (FNT
extension) or true font files (TTF extension). Refer to the help
built in the utility for details. Raster font files can be extracted
from MS Windows bitmap font package file (FNT extension) or
converted from true type font file (TTF extension) with a third
party font editor. One such freeware editor Fony is available at »
http://hukka.furtopia.org/. Another example is =




http://fontforge.sourceforge.net.

The utility also allows reducing the generated fonts to include
only the characters that the application will use. This can be
done by using font filtering. Please refer to application note
"AN1182: Fonts in the Microchip Graphics Library" from the
"Training and Support” section of the Microchip graphics website
for details of implementing reduced fonts.

How to use the APl Documentation

This help file includes the API description of the library. The way
the APl is structured is similar to the library layers.

1. The Device Driver Layer presents all the API included to initialize
and use the display controller and the glass. This section also
contains information on how to add new Device Driver.

2. The Graphics Primitive Layer is a hardware independent layer that
contains the API for basic rendering functions. Use this section to
render basic shapes like lines, rectangles, filled circle etc.

3. The Graphics Object Layer contains the API specific to each
Widget type. Use this section to create and manage Widgets as
well as pages or screens of different Widgets. Messaging and
rendering of Widgets are also included in this section.

Updates and News

Refer to the Microchip graphics website »
www.microchip.com/graphics for the latest version of the
Microchip Graphics Library, webinars, application notes, FAQs
and latest news and updates.

Getting Started

Microchip Graphics Library Version 3.06.02 - October 15, 2012
Copyright © 2012 Microchip Technology, Inc. All rights reserved
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Demo Projects
Topics

Summary of demo projects that comes with the installation of the
Microchip Graphics Library.

Topics

Name

Demo Summary

Microchip
Application
Library
Abbreviations

Demo
Compatibility
Matrix

Links

Topics

Demo Projects

Description

This is the current list of demo projects released
with the Graphics Library.

Summary of Microchip Applications Library
Abbreviations used.

Refer to the Demo Compatibility matrix located in
the <install
directory>/Microchip/Graphics/Documents/Getting
Started/Getting Started - Demo Compatibility
Matrix.htm for details.

Microchip Graphics Library Version 3.06.02 - October 15, 2012
Copyright © 2012 Microchip Technology, Inc. All rights reserved
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Microchip Graphics Library

Demo Summary

Demo
Name

Primitive
Layer

Object
Layer

Object
Layer
Palette

External
Memory

Multi-App

PIC32
LCC

SSD1926

S1D13517

E-Paper
Epson

Contents | Index | Home Previous | Up | Next

Description (see Note)

Shows how primitive functions are used.

Shows how objects are used with user messages
interacting with objects.

The same as the Object Layer demo but uses the
Color Look Up Table of the Microchip Graphics
Module.

A simple demo showing how images and fonts from
external memory are used in a graphics application.

A demo showing USB Framework, Memory Disk Drive,
Image Decoders and Graphics libraries and stacks are
integrated into one application.

A demo showing how the Graphics LCD Controller
PICtail™ Plus LCC Board (AC164144) can be
connected to either the Explorer 16 board ( with a
PIC32 PIM) or connected to a PIC32 Starter Kits.

A demo showing the Solomon Systech Controller
JPEG decoder module on the Graphics LCD Controller
PICtail™ Plus SSD1926 Board (AC164127-5) and
Multi-Media Expansion Board (DM320005) displaying
JPEG images from an SD Card.

A demo showing the different features of the Epson
S1D13517 Controller in the Graphics PICtail Plus
Epson S1D13517 Board (AC164127-7)

A demo showing how the E-paper Display PICtail™
Plus Board with Epson Controller (Epson P/N



Color
Depth

Elevator

RCCGPU-
IPU

Remote
Control

AppNotes

Image
Decoders

PIC24F
Starter Kit

PIC24H
Starter Kit

S5U13522C100S00) can be used with the Microchip
Graphics Library.

Demo showing how the graphics module in
PIC24FJ256DA210 is used in applications using color
depths of 1, 4 and 8 BPP.

(Location: <install_dir>/Graphics/PIC24F DA/Color
Depth)

A mock up of Elevator Monitor showing the location of
the elevator car and the direction it is moving.
(Location: <install_dir>/Graphics/PIC24F DA/Elevator)

A demo showing how Rectangle Copy Graphical
Processing Unit (RCCGPU) and Inflate Processing
Unit (IPU) of the Graphics Module in
PIC24FJ256DA10 is used.

(Location: <install_dir>/Graphics/PIC24F
DA/RCCGPU-IPU)

This is a demo showing how to create a universal
remote control device with Graphical Interface using
RFACE protocol.

(Location: <install _dir>/Combo/Remote Control)

A collection of application notes demo
- Demo for Application Note AN1136
- Demo for Application Note AN1182
- Demo for Application Note AN1227
- Demo for Application Note AN1246

A demo showing the Image Decoder library rendering
bitmaps and jpeg images.

Demo for the PIC24F Starter Kit.
(Location: <install_dir>/PIC24F Starter Kit)

Demo for the PIC24H Starter Kit.
(Location: <install_dir>/PIC24H Starter Kit)



Google A demo showing the TCPIP Stack and Graphics
Map Library combined in an application.
(Location: <install_dir>/Combo/Google Map)

Note:

Unless otherwise specified, the demos are located in
<install_dir>/Graphics.

where: install_dir - is the directory location of the MLA
installation.

Links

Demo Projects

Demo Projects > Demo Summary

Microchip Graphics Library Version 3.06.02 - October 15, 2012
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Microchip Application Library Abbreviations

Microchip Application Library Configuration File and Project
Name Abbreviations. A summary of the abbreviations used can
be found at <Install Directory>/Microchip/Help/Abbreviations.htm

Links

Demo Projects

Demo Projects > Microchip Application Library Abbreviations
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Demo Compatibility Matrix

Refer to the Demo Compatibility matrix located in the <install
directory>/Microchip/Graphics/Documents/Getting

Started/Getting Started - Demo Compatibility Matrix.htm for
details.

Links

Demo Projects

Demo Projects > Demo Compatibility Matrix
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Library Architecture
Topics

The Microchip Graphics Library structure is shown in the
following figure.

Application
Specific

FREE

Generic
Modules

Graphics Primitive Functions
{Mon-accelerated Line, Circle, Bar, OutText etc) :‘,:

Graphics Primitives Layer !

>De¥lce
Specific

Microchip Graphics Library Architecture

1. Application Layer — This is the program that utilizes the Graphics
Library.

2. User Message Interface- This layer should be implemented by user
to provide messages for the library.

3. Graphics Object Layer — This layer renders the widgets controls
such as button, slider, window and so on.

4. Graphics Primitives Layer — This layer implements the primitive
drawing functions.

5. Device Display Driver — This layer is dependent on the display
device being used.



6. Graphics Display Module — This is the display device being used.

The library provides two configurations (Blocking and Non-
Blocking).

For Blocking configuration, all draw functions are blocking calls
that delay the execution of program until rendering is done. For
Non-Blocking configuration, draw functions do not wait for the
drawing completion and release control to the program. In this
configuration, a draw function should be called repeatedly until
the rendering of that particular draw function is complete. This
allows efficient use of microcontroller CPU time since it can
perform other tasks if the rendering is not yet done.

Topics

Name Description

Graphics Object Layer | Describes the Graphics Object Layer (GOL)
structure and its components.

Graphics Primitive Describes the Graphics Primitive Layer
Layer structure and its components.

Display Device Driver | Describes the Display Driver Layer structure
Layer and its components.

Links

Topics

Library Architecture
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Graphics Object Layer

Topics
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The Graphics Object Layer (GOL) implements the Widgets and
the Graphics Library managed messaging and rendering. All
Widget drawing are based on the Primitive Layer rendering

functions.

The Graphics Object Layer organization is shown on the figure

———»{ GoL.h GOL.c

‘
I

[

I

C e R
: ScanCodes.h Button.c

[ Button.h Slider.c B
I

: {widget headers)

I

[

I

I

= g

|
I
|
I
I
i
Slider.h {widget source) :
I
I
|
I
I
I
I
|

below:
T .
GenericTypeDefs.h Graphics.h
l h 4
e e
Primitiva.h GraphicsConfig.h
Topics

Name

Object Rendering

Links

Description

Describes the difference between the
Blocking or Non-Blocking configuration
when rendering Objects.



Library Architecture, Topics

Library Architecture > Graphics Object Layer
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Object Rendering

The library can render objects in a Blocking or a Non-Blocking
manner. The Non-Blocking configuration is implemented by the
use of drawing state machine. Each drawing functions groups
the rendering steps into states. Every time a rendering step is
executed, the drawing state is updated. Before each step is
executed, the display device is checked if it is still busy with the
previous rendering operation. If it is busy it returns a non-zero
value. This indicates that the draw function must be called again
to complete the rendering. The drawing function can be called
several times until rendering is completed.

Entry et Current
State

v

‘ Check Device Busy es

Mo
v

Rendering Function of

Execute Primitive
Current State

[ Set Mext State ]

No [ CheckifNext | Yes Eé”h.G‘:'L
State is default s Je;t
= Rendering
tate :
Function

State Machine Controlled Rendering



For Blocking configuration linear flow of rendering is executed.
Display device always return a non-busy status.

The GOL level uses the active object linked list for drawing of
objects. Each object’s state in the list is parsed to determine if
the object needs to be redrawn or not. The drawing order is from
the head to the tail of the list. This sequence is executed by
GOLDraw() function. The figure below explains the rendering
loop of the GOLDraw() function.

Entry
¥ L Y e L et L S g
Yos | i Retum D
_( Check Current 5 Call =R
'L DB is MULL . GOLDrawCallback()
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Check Draw Initialize Current
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on the List Rendering

' 1 i

v

I Reset Drawing } fes ch k'fDONEW o
eck |

State of Current
OB




GOL Object Rendering Loop

The loop shows two exit points in the sequence. First is when the
end of the list is reached and the second is when an OBJDraw()
returns a NOT DONE status. Reaching the end of the list is a
normal exit. This means that all the state machines of the draw
functions of each object have reset to default. Exiting with a NOT
DONE status means that the latest executed draw function was
pended and the object is not yet fully rendered. To complete the
rendering, GOLDraw() function should be called again. The next
call to GOLDraw() will pickup the rendering on the last object that
returned a not DONE status. This operation makes the rendering
functions non-blocking and gives opportunity to release control to
program without waiting for the rendering completion.

When all objects in the active object linked list are drawn
GOLDraw() calls user defined GOLDrawCallback() function. User
drawing can be done in this callback function. If the function
returns a zero, drawing of GOL objects in the active list is
suspended. In this case color, clipping region, line type and
graphic cursor will not be modified by GOL. If it returns a 1
drawing control is returned to GOL. GOLDraw() resume
rendering of objects in the current active list. Inside the
GOLDrawCallback() function, the active object list is not used by
GOLDraw(). It is safe to perform modification of the list. Please
refer to Configuration Settings to set Blocking or Non-Blocking
configuration.

Links

Graphics Object Layer

Library Architecture > Graphics Object Layer > Object Rendering
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Graphics Primitive Layer

This is a hardware independent layer that contains basic
rendering functions. These functions can be implemented in the

device driver layer if the display device supports hardware
acceleration of the function.

The Primitive Layer organization is shown on the figure below:

Display Controller
driver written for
the chosen display
controller,

I
. |

I
GraphicsConfig.h +

!

. e, mm——--—]
HardwareProfile.h [

=

DisplayDriver.h

}

i L=

S GenericTypeDefs.h

Links

Library Architecture

Library Architecture > Graphics Primitive Layer
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Display Device Driver Layer
The Device Driver Layer is the layer that comprises the selection

Previous | Up | Next

of the display driver file based on the settings specified in the
HardwareProfile.h file implemented on the application layer.

The Device Driver Layer organization is shown on the figure

below:

...,
GraphicsConfig.h

GenericTypeDefs.h

==

TimeDelay.h

=

HardwareProfile.h

Graphics.h

.

DisplayDriver.h | »

gfxpmp.h

Example Display Interface Drivers

OR gfxepmp.h

1289.c

L.

Example Timing Controller Drivers (needed in some display panels)

LN

TCON_X.c OR | TCON_SSD

gfxteon.h

AN

Display
Controller
Driver.c

Display
Controller
Driver.h

Display Controller
driver written for
the chosen display
centroller.

Display
Controller
Driver.c

Alternate
Display
Controller
Driver.h

An option to use a customized driver is also supported by this
scheme. The application need only to define custom display
macro in the HardwareProfile header file. This macro must be
unique to the display driver. For example the display macro for

the SSD1926 driver is



GEX _USE_DISPLAY CONTROLLER SSD1926. Itis

recommended that the application keep the same format when
naming the display macro,

GFX_USE_DISPLAY_CONTROLLER_<DRIVER NAME>.

Links

Library Architecture

Library Architecture > Display Device Driver Layer
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Library API
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The Microchip Graphics Library is implemented in layers. This
section describes the APIs for each layer as well as the Graphics
Library Configuration. In addition Advanced Display Device
Driver Layer APIs that exists in specific drivers are also

described.

Topics

Name

Graphics Library
Configuration

Graphics Object Layer
API

Graphics Primitive
Layer API

Display Device Driver
Layer API

Links

Topics

Library API

Description

The Graphics Library can be customized by
adding or specifying the compile time
options located in the application code
named GraphicsConfig.h or the
HardwareProfile.h files. The following
compile time options are supported by the
library.

Description of Graphics Object Layer API.
Description of Graphics Primitive Layer
API.

Description of Display Device Driver Layer
API.
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Graphics Library Configuration
Topics

Topics

Name

Graphics Object Layer
Configuration

Graphics Primitive
Layer Configuration

Display Device Driver
Layer Configuration

Application
Configuration

Hardware Profile

Links

Library API, Topics

Contents | Index | Home Previous | Up | Next

Description

The following compile time options
configures the Graphics Library's Object
Layer.

The following compile time options
configures the Graphics Library's Primitive
Layer.

The following compile time options
configures the Graphics Library's Display
Device Driver Layer. The choices are based
on the specific hardware used.

See Hardware Profile for more options.

These functions and macros are used to
determine hardware profile settings on the
chosen PIC microcontroller and hardware
such as demo boards used.

Library API > Graphics Library Configuration
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Graphics Object Layer Configuration

Topics

The following compile time options configures the Graphics

Library's Object Layer.

Topics

Name

Input Device Selection

Focus Support
Selection

Description

The Graphics Library comes with two pre-
defined user interface. These are the:

e Keyboard interface
e Touchscreen interface

Enabling one or both requires the
declaration of the compile switch macros in
the GraphicsConfig.h file.

GOL widgets which supports the enabled
input device's messages will respond to the
user inputs.

For Example:

When using Button Widget.

#define USE_ TOUCHSCREEN - will enable
the buttons response to user touch on the
button widget. The button will automatically
be drawn with a pressed state when
pressed and release state when user
removes the touch on the screen.

The compile option selects the input devices
used by... more

This compile option allows keyboard input
focus. GOLSetFocus(), GOLGetFocus(),
GOLCanBeFocused(), GOLGetFocusNext()




functions will be available. Focus is also
changed by touch screen.

The USE_FOCUS option is located in the
GraphicsConfig.h header file.

Graphics Object These compile options selects objects used.
Selection Remove definitions for unused objects to
reduce code size.

The USE_GOL and USE_OBJECT options
are located in the GraphicsConfig.h header
file. USE_GOL should be included if any of
the objects are to be used.

Links

Graphics Library Configuration, Topics

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration
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Input Device Selection
Macros

The Graphics Library comes with two pre-defined user interface.
These are the:

e Keyboard interface
e Touchscreen interface

Enabling one or both requires the declaration of the compile
switch macros in the GraphicsConfig.h file.

GOL widgets which supports the enabled input device's
messages will respond to the user inputs.

For Example:

When using Button Widget.

#define USE_TOUCHSCREEN - will enable the buttons
response to user touch on the button widget. The button will
automatically be drawn with a pressed state when pressed and
release state when user removes the touch on the screen.

The compile option selects the input devices used by GOL
widgets. Remove or comment out the macro declarations for
unused input devices to reduce code size.

Macros
Name Description
USE_KEYBOARD Input devices macros that defines the

messages that Objects will process. The
following definitions indicate the usage of
the different input devices:




USE_TOUCHSCREEN

Links

e USE TOUCHSCREEN - enables the
touch screen support.

o USE KEYBOARD - enables the key
board support.

Define in GraphicsConfig.h

Input devices macros that defines the
messages that Objects will process. The
following definitions indicate the usage of
the different input devices:

e USE TOUCHSCREEN - enables the
touch screen support.

o USE KEYBOARD - enables the key
board support.

Define in GraphicsConfig.h

Graphics Object Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Input Device Selection

Microchip Graphics Library Version 3.06.02 - October 15, 2012
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Previous | Up | Next
USE_KEYBOARD Macro

C

#define USE_KEYBOARD

Overview

Input devices macros that defines the messages that Objects will

process. The following definitions indicate the usage of the
different input devices:

e USE_TOUCHSCREEN - enables the touch screen support.
e USE_KEYBOARD - enables the key board support.

Define in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Input Device Selection > USE_KEYBOARD Macro
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Previous | Up | Next
USE_TOUCHSCREEN Macro

C

#define USE_TOUCHSCREEN

Overview

Input devices macros that defines the messages that Objects will

process. The following definitions indicate the usage of the
different input devices:

e USE_TOUCHSCREEN - enables the touch screen support.
e USE _KEYBOARD - enables the key board support.

Define in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Input Device Selection > USE_ TOUCHSCREEN Macro
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Focus Support Selection
Macros

This compile option allows keyboard input focus.
GOL SetFocus(), GOLGetFocus(), GOLCanBeFocused(),

GOLGetFocusNext() functions will be available. Focus is also
changed by touch screen.

The USE_FOCUS option is located in the GraphicsConfig.h

header file.

Macros

Name

USE_FOCUS

Links

Description

Keyboard control on some objects can be
used by enabling the GOL Focus
(USE_FOCUS)support. Define this in
GraphicsConfig.h

Graphics Object Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Focus Support Selection
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USE FOCUS Macro
C
#define USE_FOCUS

Overview

Keyboard control on some objects can be used by enabling the
GOL Focus (USE_FOCUS)support. Define this in
GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Focus Support Selection > USE_FOCUS Macro
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Graphics Object Selection

Macros

These compile options selects objects used. Remove definitions
for unused objects to reduce code size.

The USE_GOL and USE_OBJECT options are located in the
GraphicsConfig.h header file. USE_GOL should be included if
any of the objects are to be used.

Macros

Name

USE_ANALOGCLOCK

USE_BUTTON

USE_BUTTON_MULTI LINE

USE_CHECKBOX

USE_DIGITALMETER

USE_EDITBOX

USE_GROUPBOX

USE_LISTBOX

USE_METER

USE_PICTURE

USE_PROGRESSBAR

USE_RADIOBUTTON

Description

Enable Analog Clock Object.
Enable Button Object.

Enable Multi-Line Button Object

Enable Checkbox Object.
Enable DigitalMeter Object.
Enable Edit Box Object.
Enable Group Box Object.
Enable List Box Object.
Enable Meter Object.

Enable Picture Obiject.

Enable Progress Bar Object.

Enable Radio Button Object.



USE_ROUNDDIAL

USE_SLIDER

USE_STATICTEXT

USE_WINDOW

USE_CUSTOM

USE_GOL

USE_TEXTENTRY

Links

Enable Dial Object.

Enable Slider or Scroll Bar Object.

Enable Static Text Object.
Enable Window Obiject.

Enable Custom Control Object (an
example to create customized
Object).

Enable Graphics Object Layer.

Enable TextEntry Object.

Graphics Object Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Graphics Object Selection

Microchip Graphics Library Version 3.06.02 - October 15, 2012
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USE ANALOGCLOCK Macro

C
#define USE_ANALOGCLOCK

Description
Enable Analog Clock Object.

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Graphics Object Selection > USE_ANALOGCLOCK
Macro
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USE BUTTON Macro

C
#define USE_BUTTON

Description
Enable Button Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_BUTTON Macro
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USE_BUTTON_MULTI_LINE Macro

C
#define USE_BUTTON_MULTI_LINE

Description

Enable Multi-Line Button Object

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection >
USE_BUTTON_MULTI_LINE Macro
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USE CHECKBOX Macro

C
#define USE_CHECKBOX

Description
Enable Checkbox Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_CHECKBOX Macro
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USE_DIGITALMETER Macro

C
#define USE_DIGITALMETER

Description
Enable DigitalMeter Object.

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Graphics Object Selection > USE_DIGITALMETER
Macro
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USE EDITBOX Macro

C
#define USE_EDITBOX

Description
Enable Edit Box Obiject.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_EDITBOX Macro
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USE_GROUPBOX Macro

C
#define USE_GROUPBOX

Description
Enable Group Box Obiject.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_GROUPBOX Macro
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USE_LISTBOX Macro

C
#define USE_LISTBOX

Description
Enable List Box Obiject.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_LISTBOX Macro
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USE METER Macro

C
#define USE_METER

Description
Enable Meter Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_METER Macro
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USE PICTURE Macro

C
#define USE_PICTURE

Description
Enable Picture Obiject.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_PICTURE Macro

Microchip Graphics Library Version 3.06.02 - October 15, 2012
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USE PROGRESSBAR Macro

C
#define USE_PROGRESSBAR

Description
Enable Progress Bar Object.

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Graphics Object Selection > USE_ PROGRESSBAR
Macro
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USE_RADIOBUTTON Macro

C
#define USE_RADIOBUTTON

Description
Enable Radio Button Object.

Library API > Graphics Library Configuration > Graphics Object Layer

Configuration > Graphics Object Selection > USE_RADIOBUTTON
Macro
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USE_ROUNDDIAL Macro

C
#define USE_ROUNDDIAL

Description

Enable Dial Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_ROUNDDIAL Macro
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USE SLIDER Macro

C
#define USE_SLIDER

Description

Enable Slider or Scroll Bar Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_SLIDER Macro
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USE_STATICTEXT Macro

C
#define USE_STATICTEXT

Description
Enable Static Text Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_STATICTEXT Macro
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USE WINDOW Macro

C
#define USE_WINDOW

Description
Enable Window Obiject.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_WINDOW Macro
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USE__CUSTOM Macro

C
#define USE_CUSTOM

Description

Enable Custom Control Object (an example to create customized
Object).

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_CUSTOM Macro
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USE_GOL Macro

C
#define USE_GOL

Description
Enable Graphics Object Layer.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_GOL Macro
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USE_TEXTENTRY Macro

C
#define USE_TEXTENTRY

Description
Enable TextEntry Object.

Library API > Graphics Library Configuration > Graphics Object Layer
Configuration > Graphics Object Selection > USE_TEXTENTRY Macro
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The following compile time options configures the Graphics
Library's Primitive Layer.

Topics

Name

Image Compression
Option

Font Type Selection

Advanced Font
Features Selection

Gradient Bar
Rendering

Transparent Color
Feature in Putimage()

Alpha Blend Option

Description

These compile options to set if the images
used for Outimage() are RLE compressed
or IPU compressed.

This compile option selects if the support for
unicode fonts, unsigned char or the default
signed char type fonts.

There are three types of font (characters)
that can be used in the Graphics Library.
This gives the user the option to implement
multi-language application or use the default
signed char type.

This compile option enables the advanced
font features.

This compile option enables the usage of
the Gradient Bar and Bevel function in the
Primitive Layer.

This compile option enables the transparent
color feature in Putimage().

This compile option enables the Alpha-



Blend feature in Primitive Layer.

External Memory see EXTERNAL FONT BUFFER_SIZE
Buffer

Links

Graphics Library Configuration, Topics

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration
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Image Compression Option

Macros

These compile options to set if the images used for Outimage()
are RLE compressed or IPU compressed.

Macros

Name

USE_COMP_|PU

USE_COMP_RLE

Links

Description

To enable support for DEFLATE
compressed images for Putimage(). When
this macro is enabled, the Putimage()
function will be able to process images
generated by the Graphics Resource
Converter (GRC) that are compressed using
the DEFLATE algorithm. Putimage() will
need the IPU module of the Microchip
Graphics Module to decompress. Enable
this feature only when the driver features
the IPU module (example:
PIC24FJ2456DA210). Define this in
GraphicsConfig.h

To enable support for RLE compressed
images for Putimage(). When this macro is
enabled, the Putimage() function will be
able to process images generated by the
Graphics Resource Converter (GRC) that
are RLE compressed. Define this in
GraphicsConfig.h

Graphics Primitive Layer Configuration, Macros




Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Image Compression Option
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USE COMP_IPU Macro

C
#define USE_COMP_IPU

Overview

To enable support for DEFLATE compressed images for
Putlmage(). When this macro is enabled, the Putimage() function
will be able to process images generated by the Graphics
Resource Converter (GRC) that are compressed using the
DEFLATE algorithm. Putimage() will need the IPU module of the
Microchip Graphics Module to decompress. Enable this feature
only when the driver features the IPU module (example:
PIC24FJ2456DA210). Define this in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Image Compression Option > USE_COMP_IPU Macro
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USE COMP_RLE Macro

C
#define USE_COMP_RLE

Overview

To enable support for RLE compressed images for Putimage().
When this macro is enabled, the Putimage() function will be able
to process images generated by the Graphics Resource
Converter (GRC) that are RLE compressed. Define this in
GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Image Compression Option > USE_COMP_RLE Macro
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Font Type Selection

Macros

This compile option selects if the support for unicode fonts,
unsigned char or the default signed char type fonts.

There are three types of font (characters) that can be used in the
Graphics Library. This gives the user the option to implement
multi-language application or use the default signed char type.

Define in XCHAR
GraphicsConfig.h type
#define #define
USE_MULTIBYTECHAR XCHAR
unsigned
short
#define #define
USE_UNSIGNED XCHAR | XCHAR
unsigned
char
none of the two are #define
defined XCHAR char

Description

Enable support for
multi-byte fonts such
as Unicode fonts.

Enable support for
character range of O-
255.

Character range is set
to 0-127.

Note: Only one of the two or none at all are defined in

GraphicsConfig.h.

- #define USE_MULTIBYTECHAR

- #define USE_UNSIGNED XCHAR




- when none are defined, XCHAR defaults to type char.

See XCHAR for details.

Macros

Name

USE_MULTIBYTECHAR

USE_UNSIGNED_XCHAR

Links

Description

To enable support for unicode fonts,
USE_MULTIBYTECHAR must be
defined. This sets the XCHAR definition
(0-2716 range). See XCHAR for details.
Define this in GraphicsConfig.h

To enable support for unsigned
characters data type for fonts,
USE_UNSIGNED_XCHAR must be
defined. This sets the XCHAR definition
(0-255 range). See XCHAR for details.
Define this in GraphicsConfig.h

Graphics Primitive Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Primitive Layer

Configuration > Font Type Selection
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USE_MULTIBYTECHAR Macro
C

#define USE_MULTIBYTECHAR

Overview

To enable support for unicode fonts, USE_MULTIBYTECHAR
must be defined. This sets the XCHAR definition (0-2716 range).
See XCHAR for details. Define this in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Font Type Selection > USE_MULTIBYTECHAR Macro

Microchip Graphics Library Version 3.06.02 - October 15, 2012
Copyright © 2012 Microchip Technology, Inc. All rights reserved

Contents | Index | Home




Microchip Graphics Library Contents | Index | Home Previous | Up | Next

USE_UNSIGNED_XCHAR Macro

C
#define USE_UNSIGNED_XCHAR

Overview

To enable support for unsigned characters data type for fonts,
USE_UNSIGNED_XCHAR must be defined. This sets the

XCHAR definition (0-255 range). See XCHAR for details. Define
this in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Font Type Selection > USE_UNSIGNED_XCHAR Macro

Microchip Graphics Library Version 3.06.02 - October 15, 2012
Copyright © 2012 Microchip Technology, Inc. All rights reserved

Contents | Index | Home




Microchip Graphics Library Contents | Index | Home Previous | Up | Next

Advanced Font Features Selection
Macros

This compile option enables the advanced font features.

Macros

Name Description

USE_ANTIALIASED FONTS | To enable support for Anti-aliased
fonts. Use this feature if the font table
generated through the "Graphics
Resource Converter" tool has the
anti-aliasing enabled. Define this in
GraphicsConfig.h

Links

Graphics Primitive Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Advanced Font Features Selection
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USE_ANTIALIASED_FONTS Macro

C
#define USE_ANTIALIASED_FONTS

Overview

To enable support for Anti-aliased fonts. Use this feature if the
font table generated through the "Graphics Resource Converter"
tool has the anti-aliasing enabled. Define this in
GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Advanced Font Features Selection >
USE_ANTIALIASED_FONTS Macro
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Gradient Bar Rendering
Macros

This compile option enables the usage of the Gradient Bar and
Bevel function in the Primitive Layer.

Macros
Name Description
USE_GRADIENT To enable support for Gradient bars and
bevel primitives. Define this in
GraphicsConfig.h.
Links

Graphics Primitive Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Gradient Bar Rendering
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USE GRADIENT Macro

C
#define USE_GRADIENT

Overview

To enable support for Gradient bars and bevel primitives. Define
this in GraphicsConfig.h.

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Gradient Bar Rendering > USE_GRADIENT Macro
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Transparent Color Feature in Putimage()

Macros

This compile option enables the transparent color feature in

Putimage().

Macros

Name

USE_TRANSPARENT_COLOR

Links

Description

To enable support for transparent
color in Putlmage(). Enabling this
macro enables the use of a
transparent color (set by
TransparentColorEnable()) in
rendering images by Putimage().
When a pixel in the image matches
the transparent color set, the pixel
Is not rendered to the screen. This
is useful in rendering rounded
icons or images to the screen with
a complex background. Define this
in GraphicsConfig.h

Graphics Primitive Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Primitive Layer

Configuration > Transparent Color Feature in Putimage()
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USE_TRANSPARENT_COLOR Macro

C
#define USE_TRANSPARENT_COLOR

Overview

To enable support for transparent color in Putimage(). Enabling
this macro enables the use of a transparent color (set by
TransparentColorEnable()) in rendering images by Putimage().
When a pixel in the image matches the transparent color set, the
pixel is not rendered to the screen. This is useful in rendering
rounded icons or images to the screen with a complex
background. Define this in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Transparent Color Feature in Putimage() >
USE_TRANSPARENT_COLOR Macro
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Alpha Blend Option

Macros

This compile option enables the Alpha-Blend feature in Primitive
Layer.

Macros

Name Description

USE_ALPHABLEND_LITE | To enable support for Alpha Blending on
the Primitive Layer. This feature is only
limited on Alpha-Blending a Bar() of a
specified color (set by SetColor() to the
destination defined by the parameters of
the Bar() function call. The Alpha level
used is set by SetAlpha(). Define this in
GraphicsConfig.h

Links

Graphics Primitive Layer Configuration, Macros

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Alpha Blend Option
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USE_ALPHABLEND_LITE Macro

C
#define USE_ALPHABLEND_LITE

Overview

To enable support for Alpha Blending on the Primitive Layer. This
feature is only limited on Alpha-Blending a Bar() of a specified
color (set by SetColor() to the destination defined by the
parameters of the Bar() function call. The Alpha level used is set
by SetAlpha(). Define this in GraphicsConfig.h

Library API > Graphics Library Configuration > Graphics Primitive Layer
Configuration > Alpha Blend Option > USE_ALPHABLEND_LITE Macro
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External Memory Buffer
see EXTERNAL_FONT_BUFFER_SIZE

Links

Graphics Primitive Layer Configuration

Library APl > Graphics Library Configuration > Graphics Primitive Layer
Configuration > External Memory Buffer

Microchip Graphics Library Version 3.06.02 - October 15, 2012
Copyright © 2012 Microchip Technology, Inc. All rights reserved

Contents | Index | Home




Microchip Graphics Library Contents | Index | Home Previous | Up | Next

Display Device Driver Layer Configuration
Macros

The following compile time options configures the Graphics
Library's Display Device Driver Layer. The choices are based on

the specific hardware used.

See Hardware Profile for more options.

Macros

Name

USE_ALPHABLEND

USE DOUBLE BUFFERING

GEX_LCD_TYPE

Description

To enable support for Alpha Blending.
Use this feature only if the display
driver used can support alpha
blending. Define this in
GraphicsConfig.h

To enable support for double
buffering. Use this feature only if the
display driver used can support
double buffering. Define this in
GraphicsConfig.h

Sets the type of display glass used.
Define this in the Hardware Profile.

e #define GFX _LCD_TYPE
GEX _LCD_TFT - sets type TFT
display

e #define GFX _LCD_TYPE
GEX _LCD_CSTN - sets type
color STN display

e #define GFX _LCD_TYPE
GEX _LCD_MSTN - sets type
mon STN display




e #define GFX_LCD_TYPE
GEX_LCD_OFF - display is
turned off

STN_DISPLAY_WIDTH Sets the STN glass data width.
Define this in the Hardware Profile.

e #define STN_DISPLAY_ WIDTH
STN_DISPLAY WIDTH_4 - use
4-bit wide interface

o #define STN_DISPLAY_ WIDTH
STN_DISPLAY_WIDTH_8 - Use
8-bit wide interface

e #define STN_DISPLAY_ WIDTH
STN_DISPLAY WIDTH_16 -
Use 16-bit wide interface

Links

Graphics Library Configuration, Macros

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration
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USE_ALPHABLEND Macro
C
#define USE_ALPHABLEND

Overview

To enable support for Alpha Blending. Use this feature only if the

display driver used can support alpha blending. Define this in
GraphicsConfig.h

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > USE_ALPHABLEND Macro
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USE_DOUBLE_BUFFERING Macro

C
#define USE_DOUBLE_BUFFERING

Overview
To enable support for double buffering. Use this feature only if
the display driver used can support double buffering. Define this
in GraphicsConfig.h

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > USE_DOUBLE_BUFFERING Macro
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GFX LCD TYPE Macro

Macros

C
#define GFX_LCD_TYPE

Overview

Sets the type of display glass used. Define this in the Hardware
Profile.

o #define GFX_LCD_TYPE GEX_LCD_TFT - sets type TFT display

o #define GFX _LCD_TYPE GEX _LCD_CSTN - sets type color STN
display

o #define GFX_LCD_TYPE GEX_LCD_MSTN - sets type mon STN
display

o #define GFX_LCD_TYPE GEX_LCD_OFF - display is turned off

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > GFEX LCD TYPE Macro
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GFX LCD CSTN Macro

C
#define GFX_LCD_CSTN 0x03 // Type Color S

Description
Type Color STN Display

Library API > Graphics Library Configuration > Display Device Driver

Layer Configuration > GFX_LCD_TYPE Macro > GEX_LCD CSTN
Macro
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GFX_LCD_MSTN Macro

C
#define GFX_LCD_MSTN 0x02 // Type Mono STi

Description
Type Mono STN Display

Library API > Graphics Library Configuration > Display Device Driver

Layer Configuration > GFX_LCD_TYPE Macro > GEX_LCD MSTN
Macro
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GFX LCD OFF Macro

C
#define GFX_LCD_OFF 0x00 // display is tu.

Description
display is turned off

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > GEX_LCD_TYPE Macro > GEX_LCD_OFF Macro
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GFX LCD TFT Macro

C
#define GFX_LCD_TFT 0x01 // Type TFT Disp.

Description
Type TFT Display

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > GFEX_LCD_TYPE Macro > GEX_LCD_TFT Macro
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STN_DISPLAY_WIDTH Macro

Macros

C
#define STN_DISPLAY_WIDTH

Overview

Sets the STN glass data width. Define this in the Hardware
Profile.

e #define STN_DISPLAY _WIDTH STN_DISPLAY_WIDTH_4 - use 4-
bit wide interface

e #define STN_DISPLAY WIDTH STN_DISPLAY_WIDTH_8 - Use
8-bit wide interface

o #define STN_DISPLAY _WIDTH STN_DISPLAY_WIDTH_16 - Use
16-bit wide interface

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > STN_DISPLAY_ WIDTH Macro
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STN_DISPLAY_WIDTH_16 Macro

C
#define STN_DISPLAY_WIDTH_16 0x02 // display inte.

Description
display interface is 16 bits wide

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > STN_DISPLAY_WIDTH Macro >
STN_DISPLAY_WIDTH_16 Macro
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STN_DISPLAY_WIDTH_4 Macro

C
#define STN_DISPLAY_WIDTH_4 0x00 // display inter

Description
display interface is 4 bits wide

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > STN_DISPLAY_WIDTH Macro >
STN_DISPLAY_WIDTH_4 Macro
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STN_DISPLAY_WIDTH_8 Macro

C
#define STN_DISPLAY_WIDTH_8 0x01 // display inter

Description
display interface is 8 bits wide

Library API > Graphics Library Configuration > Display Device Driver
Layer Configuration > STN_DISPLAY_WIDTH Macro >
STN_DISPLAY_WIDTH_8 Macro
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Application Configuration

Topics
Topics

Name

Configuration
Setting

Font Source
Selection

Image Source
Selection

Description

This selects the configuration of the library.
When Non-blocking configuration is selected,
state machine based rendering is used to
perform object rendering.

When blocking configuration is used, this line
MUST be commented. In this case object
rendering will not exit until the object is fully
rendered.

The USE_NONBLOCKING_CONFIG option is
located in the GraphicsConfig.h header file.

Font data can be placed in multiple locations.
Set these options in the GraphicsConfig.h
header file.

- USE_FONT_FLASH - Font in internal flash
memory support. When placed in internal
flash memory, it can further classified to be
placed in program flash by adding
USE_GFX_FONT_IN_PROGRAM_SECTION.
- USE_FONT_EXTERNAL - Font in external
memory support. Use this for fonts located in
external memory like SPI Flash or external
memory mapped to Extended Data Space.

Similar to Font data bitmaps can also be
placed in two locations. One is in FLASH
memory and the other is from external
memory. Definining one or both enables the



support for bitmaps located in internal flash
and external memory.

The USE_BITMAP_FLASH and
USE_BITMAP_EXTERNAL options are
located in the GraphicsConfig.h header file.

Miscellaneous This contains miscellaneous macros and
functions that can be redefined for various
system support such as Operating System
defined functions.

GraphicsConfig.h This is an example of the GraphicsConfig.h
Example file implementation:

Links

Graphics Library Configuration, Topics

Library API > Graphics Library Configuration > Application Configuration
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Configuration Setting
Macros
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This selects the configuration of the library. When Non-blocking
configuration is selected, state machine based rendering is used

to perform object rendering.

When blocking configuration is used, this line MUST be
commented. In this case object rendering will not exit until the

object is fully rendered.

The USE_NONBLOCKING_CONFIG option is located in the

GraphicsConfig.h header file.

Macros

Name

USE_NONBLOCKING_CONFIG

Links

Description

Blocking and Non-Blocking
configuration selection. To enable
non-blocking configuration
USE_NONBLOCKING_CONFIG
must be defined. If this is not
defined, blocking configuration is
assumed. Define this in
GraphicsConfig.h

Application Configuration, Macros

Library AP1 > Graphics Library Configuration > Application Configuration

> Configuration Setting
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USE NONBLOCKING CONFIG Macro

C
#define USE_NONBLOCKING_CONFIG

Overview

Blocking and Non-Blocking configuration selection. To enable
non-blocking configuration USE_NONBLOCKING_CONFIG must
be defined. If this is not defined, blocking configuration is
assumed. Define this in GraphicsConfig.h

Library AP1 > Graphics Library Configuration > Application Configuration
> Configuration Setting > USE_NONBLOCKING _CONFIG Macro
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Font Source Selection
Macros
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Font data can be placed in multiple locations. Set these options
in the GraphicsConfig.h header file.

- USE_FONT_FLASH - Font in internal flash memory support.

When placed in internal flash memory, it can further classified to
be placed in program flash by adding
USE_GFX FONT_IN_PROGRAM_SECTION.

- USE_FONT_EXTERNAL - Font in external memory support.

Use this for fonts located in external memory like SPI Flash or
external memory mapped to Extended Data Space.

Macros

Name

USE_FONT_FLASH

USE_FONT_ EXTERNAL

Description

Font data can be place
One is in FLASH mem
from external memory.
enables the support fo
internal flash and extel
this in GraphicsConfig.

e USE_FONT_FLA!
flash memory sup
o USE FONT_EXT]
external memory ¢
external memory r

Font data can be place
One is in FLASH mem
from external memory.



USE_GEX_FONT_IN_PROGRAM_SECTION

Links

Application Configuration, Macros

enables the support fo
internal flash and extel
this in GraphicsConfig.

e USE_FONT_FLAS
flash memory sup
e USE FONT_EXTI
external memory ¢
external memory r

For XC16 or C30 build
fonts in internal data r
limit for data space. Tr
exceed 32K. When thi
macro

USE_GFX_FONT_IN_
will relocate the font in
will remove the 32K re:
expense of slower acc
GraphicsConfig.h to er
placed in program spa

Library API > Graphics Library Configuration > Application Configuration

> Font Source Selection
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USE FONT FLASH Macro

C
#define USE_FONT_FLASH

Overview

Font data can be placed in two locations. One is in FLASH
memory and the other is from external memory. Definining one or
both enables the support for fonts located in internal flash and
external memory. Define this in GraphicsConfig.h

e USE_FONT_FLASH - Font in internal flash memory support.
e USE FONT_EXTERNAL - Font in external memory support
(including external memory mapped to EDS).

Library API > Graphics Library Configuration > Application Configuration
> Font Source Selection > USE_FONT_FLASH Macro
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USE_FONT_EXTERNAL Macro

C
#define USE_FONT_EXTERNAL

Overview

Font data can be placed in two locations. One is in FLASH
memory and the other is from external memory. Definining one or
both enables the support for fonts located in internal flash and
external memory. Define this in GraphicsConfig.h

e USE_FONT_FLASH - Font in internal flash memory support.
e USE_FONT_EXTERNAL - Font in external memory support
(including external memory mapped to EDS).

Library API > Graphics Library Configuration > Application Configuration
> Font Source Selection > USE_ FONT_EXTERNAL Macro
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USE GFX FONT IN PROGRAM SECTION
Macro

C
#define USE_GFX_FONT_IN_PROGRAM_SECTION

Overview

For XC16 or C30 builds only: When placing fonts in internal data
memory, there is a 32K limit for data space. The total data should
not exceed 32K. When this is unavoidable, the macro
USE_GFX_FONT_IN_PROGRAM_SECTION will relocate the
font in program space. This will remove the 32K restriction but at
the expense of slower access. Define this in GraphicsConfig.h to
enable the font to be placed in program space.

Library API > Graphics Library Configuration > Application Configuration
> Font Source Selection > USE_ GFX_FONT_IN_ PROGRAM_SECTION
Macro
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Image Source Selection
Macros

Similar to Font data bitmaps can also be placed in two locations.
One is in FLASH memory and the other is from external memory.
Definining one or both enables the support for bitmaps located in
internal flash and external memory.

The USE_BITMAP_FLASH and USE_BITMAP_EXTERNAL
options are located in the GraphicsConfig.h header file.

Macros
Name Description
USE_BITMAP_FLASH Similar to Font data bitmaps can also

be placed in two locations. One is in
FLASH memory and the other is from
external memory. Definining one or
both enables the support for bitmaps
located in internal flash and external
memory. Define this in
GraphicsConfig.h

e USE_BITMAP_FLASH - Images
located in internal flash memory.

e USE BITMAP_EXTERNAL -
Images located in external memory
(including external memory
mapped to EDS)..

USE_BITMAP_EXTERNAL | Similar to Font data bitmaps can also
be placed in two locations. One is in
FLASH memory and the other is from
external memory. Definining one or




both enables the support for bitmaps
located in internal flash and external
memory. Define this in
GraphicsConfig.h

e USE_BITMAP_FLASH - Images
located in internal flash memory.

o USE BITMAP_EXTERNAL -
Images located in external memory
(including external memory
mapped to EDS)..

Links

Application Configuration, Macros

Library AP1 > Graphics Library Configuration > Application Configuration
> Image Source Selection
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USE_BITMAP_FLASH Macro

C
#define USE_BITMAP_FLASH

Overview

Similar to Font data bitmaps can also be placed in two locations.
One is in FLASH memory and the other is from external memory.
Definining one or both enables the support for bitmaps located in
internal flash and external memory. Define this in
GraphicsConfig.h

e USE_BITMAP_FLASH - Images located in internal flash memory.
e USE BITMAP_EXTERNAL - Images located in external memory
(including external memory mapped to EDS)..

Library API > Graphics Library Configuration > Application Configuration
> Image Source Selection > USE_BITMAP_FLASH Macro
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USE_BITMAP_EXTERNAL Macro

C
#define USE_BITMAP_EXTERNAL

Overview

Similar to Font data bitmaps can also be placed in two locations.
One is in FLASH memory and the other is from external memory.
Definining one or both enables the support for bitmaps located in
internal flash and external memory. Define this in
GraphicsConfig.h

e USE_BITMAP_FLASH - Images located in internal flash memory.
e USE_BITMAP_EXTERNAL - Images located in external memory
(including external memory mapped to EDS)..

Library API > Graphics Library Configuration > Application Configuration
> Image Source Selection > USE_BITMAP_EXTERNAL Macro
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Miscellaneous
Macros

This contains miscellaneous macros and functions that can be
redefined for various system support such as Operating System

defined functions.

Macros

Name

USE_BITMAP_NO_ PADDING_LINE

USE PALETTE_ EXTERNAL

Description

When this macro is enabled,
bitmap images used has no
padding. Define this in
GraphicsConfig.h. When
converting images for use in
the Graphics Library, the
Graphics Resource Converter
has an option to set the
images to be padded or not
padded. When bitmaps are
padded, this means that each
horizontal line will start on a
byte boundary. Unpadded
bitmaps allows the least
resource space for a bitmap.
Unpadded bitmaps also allows
support for display controllers
with windowing and auto-
increment features.

Palettes can also be specified
to reside in external memory
similar to fonts and images.
Use this when the palette is
located in external memory.



USE_PALETTE

COLOR_DEPTH

GEX_free

GEX_malloc

Links

Application Configuration, Macros

Define this in
GraphicsConfig.h

Using Palettes, different colors
can be used with the same bit
depth. Define this in
GraphicsConfig.h

Specifies the color depth used
in the application defined in
GraphicsConfig.h.

When using Operating
Systems (OS), define the OS
specific malloc() and free()
functions for compatibility with
the OS based systems. Define
these in GraphicsConfig.h

When using Operating
Systems (OS), define the OS
specific malloc() and free()
functions for compatibility with
the OS based systems. Define
these in GraphicsConfig.h

Library API > Graphics Library Configuration > Application Configuration

> Miscellaneous
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USE_BITMAP_NO_PADDING_LINE Macro

C
#define USE_BITMAP_NO_PADDING_LINE

Overview

When this macro is enabled, bitmap images used has no
padding. Define this in GraphicsConfig.h. When converting
iImages for use in the Graphics Library, the Graphics Resource
Converter has an option to set the images to be padded or not
padded. When bitmaps are padded, this means that each
horizontal line will start on a byte boundary. Unpadded bitmaps
allows the least resource space for a bitmap. Unpadded bitmaps
also allows support for display controllers with windowing and
auto-increment features.

Library AP1 > Graphics Library Configuration > Application Configuration
> Miscellaneous > USE_BITMAP_NO_PADDING_LINE Macro
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USE_PALETTE_EXTERNAL Macro
C

#define USE_PALETTE_EXTERNAL

Overview

Palettes can also be specified to reside in external memory
similar to fonts and images. Use this when the palette is located
in external memory. Define this in GraphicsConfig.h

Library API > Graphics Library Configuration > Application Configuration
> Miscellaneous > USE_PALETTE_EXTERNAL Macro
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USE PALETTE Macro

C
#define USE_PALETTE

Overview

Using Palettes, different colors can be used with the same bit
depth. Define this in GraphicsConfig.h

Library API > Graphics Library Configuration > Application Configuration
> Miscellaneous > USE_PALETTE Macro
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COLOR _DEPTH Macro

C
#define COLOR_DEPTH 16

Overview

Specifies the color depth used in the application defined in
GraphicsConfig.h.

Library API > Graphics Library Configuration > Application Configuration
> Miscellaneous > COLOR_DEPTH Macro
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GFX free Macro

C
#define GFX_free(pObj) free(pObj) // <COPY GF.

Overview

When using Operating Systems (OS), define the OS specific
malloc() and free() functions for compatibility with the OS based
systems. Define these in GraphicsConfig.h

Library API > Graphics Library Configuration > Application Configuration
> Miscellaneous > GFX_free Macro
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GFX_malloc Macro
C
#define GFX_malloc(size) malloc(size)

Overview

When using Operating Systems (OS), define the OS specific
malloc() and free() functions for compatibility with the OS based
systems. Define these in GraphicsConfig.h

Library API > Graphics Library Configuration > Application Configuration
> Miscellaneous > GFX_malloc Macro
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GraphicsConfig.h Example

This is an example of the GraphicsConfig.h file implementation:

#define
#define
#define
#define

#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#define
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine

#define
#define
#define

USE_NONBLOCKING_CONFIG

USE_FOCUS
USE_TOUCHSCREEN
USE_KEYBOARD

USE_GOL
USE_BUTTON
USE_CHART
USE_WINDOW
USE_CHECKBOX
USE_RADIOBUTTON
USE_EDITBOX
USE_LISTBOX
USE_SLIDER
USE_PROGRESSBAR
USE_STATICTEXT
USE_PICTURE
USE_GROUPBOX
USE_ROUNDDIAL
USE_METER
USE_TEXTENTRY
USE_CUSTOM

USE_MULTIBYTECHAR
USE_FONT_FLASH
USE_BITMAP_FLASH

Contents | Index | Home
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#define GOL_EMBOSS_SIZE 2
#define COLOR_DEPTH 16 // The c
Links

Application Configuration

Library AP1 > Graphics Library Configuration > Application Configuration
> GraphicsConfig.h Example
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Hardware Profile
Topics

Contents | Index | Home Previous | Up | Next

These functions and macros are used to determine hardware
profile settings on the chosen PIC microcontroller and hardware
such as demo boards used.

Topics

Name

PMP Interface

Development Platform
Used

Graphics PICtail Used

Display Controller
Used

Display Panel Used

Device Driver Options

Description

Specifies the interface type to the Parallel
Master Port (PMP) or Enhanced Parallel
Master Port (EPMP).

Specifies the Development Platform used
for the Microchip Graphics Library demos.

Specifies the Graphics PICtail Display Panel
used.

Specifies the controller used in the Graphics
Library supplied demao.

Specifies the Graphics Display Panel used.

The options Graphics Hardware Platform,
DISPLAY CONTROLLER and
DISPLAY_PANEL are specific to the
hardware used. The Graphics Hardware
Platform selects the Graphics PICtail™ Plus
Board version, PIC24FJ256DA210
Development Board or any other Microchip
demo boards for the Graphics Library.
Currently there are two Graphics PICtail™
Plus Board versions supported as shown in



HardwareProfile.h
Example

Links

the Getting Started section.

The rest of the settings are used to specify
the the display parameters when using an
RGB type display controller such as
SSD1906 and SSD1926 from Solomon
Systech. The table below summarizes the
generic parameters found in RGB type
display controllers and when each type is
used.... more

This is an example of the HardwareProfile.h
file implementation:

Graphics Library Configuration, Topics

Library API > Graphics Library Configuration > Hardware Profile
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PMP Interface

Macros

Contents | Index | Home Previous | Up | Next

Specifies the interface type to the Parallel Master Port (PMP) or
Enhanced Parallel Master Port (EPMP).

Macros

Name

USE_8BIT_PMP

USE_16BIT_PMP

Links

Description

Specifies the interface type to the Parallel
Master Port (PMP) or Enhanced Parallel
Master Port (EPMP).

e USE 8BIT_PMP - Use 8-bit interface to
PMP or EPMP

e USE 16BIT_PMP - Use 16-bit interface
to PMP or EPMP

Specifies the interface type to the Parallel
Master Port (PMP) or Enhanced Parallel
Master Port (EPMP).

e USE 8BIT_PMP - Use 8-bit interface to
PMP or EPMP

e USE 16BIT_PMP - Use 16-bit interface
to PMP or EPMP

Hardware Profile, Macros

Library API > Graphics Library Configuration > Hardware Profile > PMP

Interface
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USE 8BIT PMP Macro

C
#define USE_S8BIT_PMP

Overview

Specifies the interface type to the Parallel Master Port (PMP) or
Enhanced Parallel Master Port (EPMP).

e USE 8BIT_PMP - Use 8-bit interface to PMP or EPMP
e USE _16BIT_PMP - Use 16-bit interface to PMP or EPMP

Library API > Graphics Library Configuration > Hardware Profile > PMP
Interface > USE_8BIT_PMP Macro
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USE 16BIT PMP Macro

C
#define USE_16BIT_PMP

Overview

Specifies the interface type to the Parallel Master Port (PMP) or
Enhanced Parallel Master Port (EPMP).

e USE 8BIT_PMP - Use 8-bit interface to PMP or EPMP
e USE 16BIT_PMP - Use 16-bit interface to PMP or EPMP

Library API > Graphics Library Configuration > Hardware Profile > PMP
Interface > USE_16BIT_PMP Macro
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Development Platform Used
Macros

Specifies the Development Platform used for the Microchip
Graphics Library demos.

Macros
Name Description
EXPLORER_16 Specifies the Development Platfo

used for the Microchip Graphics
Library demos.

e EXPLORER_16 - Using the
Explorer 16 Development Bo
(DM240001).

e PIC24FJ256DA210 DEV_BC(
- Using the PIC24FJ256DA2:
Development Board (DM240:.

e MEB_BOARD - Using the Mt
Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsf
Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC:
USB Starter Kit 11 (DM32000:
PIC32 Ethernet Starter Kit
(DM320004)).

PIC24FJ256DA210 _DEV_BOARD | Specifies the Development Platfol
used for the Microchip Graphics
Library demos.

e EXPLORER_16 - Using the
Explorer 16 Development Bo




MEB_BOARD

PIC_SK

(DM240001).

e PIC24FJ256DA210 DEV_B(
- Using the PIC24FJ256DA2:
Development Board (DM240.

e MEB BOARD - Using the Mt
Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsf
Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC:
USB Starter Kit 11 (DM32000:
PIC32 Ethernet Starter Kit
(DM320004)).

Specifies the Development Platfol
used for the Microchip Graphics
Library demos.

e EXPLORER_16 - Using the
Explorer 16 Development Bo
(DM240001).

o PIC24FJ256DA210 DEV_B(
- Using the PIC24FJ256DA2:
Development Board (DM240:.

e MEB_BOARD - Using the Mt
Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsf
Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC:
USB Starter Kit 11 (DM32000:
PIC32 Ethernet Starter Kit
(DM320004)).

Specifies the Development Platfol



Links

Hardware Profile, Macros

used for the Microchip Graphics
Library demos.

e EXPLORER_16 - Using the
Explorer 16 Development Bo
(DM240001).

e PIC24FJ256DA210 _DEV_BC(
- Using the PIC24FJ256DA2:
Development Board (DM240:.

e MEB_BOARD - Using the Mt
Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsf
Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC:
USB Starter Kit 11 (DM32000:
PIC32 Ethernet Starter Kit
(DM320004)).

Library API > Graphics Library Configuration > Hardware Profile >

Development Platform Used
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EXPLORER 16 Macro

C
#define EXPLORER_16

Overview

Specifies the Development Platform used for the Microchip
Graphics Library demos.

e EXPLORER_16 - Using the Explorer 16 Development Board
(DM240001).

o PIC24FJ256DA210 DEV_BOARD - Using the PIC24FJ256DA210
Development Board (DM240312).

e MEB_BOARD - Using the Multi-Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsPIC Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC32 USB Starter Kit 11 (DM320003-2),
PIC32 Ethernet Starter Kit (DM320004)).

Library API > Graphics Library Configuration > Hardware Profile >
Development Platform Used > EXPLORER_16 Macro
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PIC24FJ256DA210_DEV_BOARD Macro

C
#define PIC24FJ256DA210_DEV_BOARD

Overview

Specifies the Development Platform used for the Microchip
Graphics Library demos.

e EXPLORER_16 - Using the Explorer 16 Development Board
(DM240001).

o PIC24FJ256DA210 DEV_BOARD - Using the PIC24FJ256DA210
Development Board (DM240312).

e MEB_BOARD - Using the Multi-Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsPIC Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC32 USB Starter Kit 11 (DM320003-2),
PIC32 Ethernet Starter Kit (DM320004)).

Library API > Graphics Library Configuration > Hardware Profile >
Development Platform Used > PIC24FJ256DA210_DEV_BOARD Macro
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MEB BOARD Macro

C
#define MEB_BOARD

Overview

Specifies the Development Platform used for the Microchip
Graphics Library demos.

e EXPLORER_16 - Using the Explorer 16 Development Board
(DM240001).

o PIC24FJ256DA210 DEV_BOARD - Using the PIC24FJ256DA210
Development Board (DM240312).

e MEB_BOARD - Using the Multi-Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsPIC Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC32 USB Starter Kit 11 (DM320003-2),
PIC32 Ethernet Starter Kit (DM320004)).

Library API > Graphics Library Configuration > Hardware Profile >
Development Platform Used > MEB_BOARD Macro
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PIC SK Macro

C
#define PIC_SK

Overview

Specifies the Development Platform used for the Microchip
Graphics Library demos.

e EXPLORER_16 - Using the Explorer 16 Development Board
(DM240001).

o PIC24FJ256DA210 DEV_BOARD - Using the PIC24FJ256DA210
Development Board (DM240312).

e MEB_BOARD - Using the Multi-Media Expansion Board
(DM320005).

e PIC_SK - Using PIC32 or dsPIC Starter Kit (examples: PIC32
Starter Kit (DM320001), PIC32 USB Starter Kit 11 (DM320003-2),
PIC32 Ethernet Starter Kit (DM320004)).

Library API > Graphics Library Configuration > Hardware Profile >
Development Platform Used > PIC_SK Macro

Microchip Graphics Library Version 3.06.02 - October 15, 2012
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Graphics PICtail Used

Macros

Specifies the Graphics PICtail Display Panel used.

Macros

Name

GEX_PICTAIL_LCC

GEX_PICTAIL_V3

Description

Specifies the Graphics PICtail Display Panel
used.

e GFX_PICTAIL_V3 - Graphics LCD
Controller PICtail Plus SSD1926 Board
(AC164127-5)

o GFEX PICTAIL_V3E - Graphics LCD
Controller PICtail Plus S1D13517
Board (AC164127-7)

e GFX PICTAIL_LCC - Low Cost
Controllerless (LCC) Graphics
PICtaila,C Plus Board (AC164144)

Specifies the Graphics PICtail Display Panel
used.

o GFX_PICTAIL_V3 - Graphics LCD
Controller PICtail Plus SSD1926 Board
(AC164127-5)

o GFEX PICTAIL_V3E - Graphics LCD
Controller PICtail Plus S1D13517
Board (AC164127-7)

e GFX PICTAIL_LCC - Low Cost
Controllerless (LCC) Graphics
PICtaila,C Plus Board (AC164144)




GEX_PICTAIL_V3E Specifies the Graphics PICtail Display Panel
used.

o GFX_PICTAIL_V3 - Graphics LCD
Controller PICtail Plus SSD1926 Board
(AC164127-5)

e GFEX PICTAIL_V3E - Graphics LCD
Controller PICtail Plus S1D13517
Board (AC164127-7)

o GFX PICTAIL_LCC - Low Cost
Controllerless (LCC) Graphics
PICtaila,C Plus Board (AC164144)

Links

Hardware Profile, Macros

Library API > Graphics Library Configuration > Hardware Profile >
Graphics PICtail Used
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GFX PICTAIL_LCC Macro

C
#define GFX_PICTAIL_LCC

Overview

Specifies the Graphics PICtail Display Panel used.

e GFX_PICTAIL_V3 - Graphics LCD Controller PICtail Plus
SSD1926 Board (AC164127-5)

o GFX_PICTAIL_V3E - Graphics LCD Controller PICtail Plus
S1D13517 Board (AC164127-7)

o GFX_PICTAIL_LCC - Low Cost Controllerless (LCC) Graphics
PICtaila,C Plus Board (AC164144)

Library API > Graphics Library Configuration > Hardware Profile >
Graphics PICtail Used > GEX_PICTAIL_LCC Macro
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GFX PICTAIL_V3 Macro

C
#define GFX_PICTAIL_V3

Overview

Specifies the Graphics PICtail Display Panel used.

e GFX_PICTAIL_V3 - Graphics LCD Controller PICtail Plus
SSD1926 Board (AC164127-5)

o GFX_PICTAIL_V3E - Graphics LCD Controller PICtail Plus
S1D13517 Board (AC164127-7)

o GFEX_PICTAIL_LCC - Low Cost Controllerless (LCC) Graphics
PICtaila,C Plus Board (AC164144)

Library API > Graphics Library Configuration > Hardware Profile >
Graphics PICtail Used > GEX_PICTAIL_V3 Macro
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GFX_PICTAIL_V3E Macro

C
#define GFX_PICTAIL_V3E

Overview

Specifies the Graphics PICtail Display Panel used.

e GFX_PICTAIL_V3 - Graphics LCD Controller PICtail Plus
SSD1926 Board (AC164127-5)

e GFX_PICTAIL_V3E - Graphics LCD Controller PICtail Plus
S1D13517 Board (AC164127-7)

o GFEX_PICTAIL_LCC - Low Cost Controllerless (LCC) Graphics
PICtaila,C Plus Board (AC164144)

Library API > Graphics Library Configuration > Hardware Profile >
Graphics PICtail Used > GEX_PICTAIL_V3E Macro
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Display Controller Used

Macros

Previous | Up | Next

Specifies the controller used in the Graphics Library supplied

demo.

Macros

Name

GEX_USE_DISPLAY CONTROLLER DMA

GEX_USE_DISPLAY_CONTROLLER_MCHP_DA210

Description

Specifies the ¢
supplied demc

o GFX_USE
the PIC32

o GFX USE
- Use the
the PIC M
Family)

o GFX USE
Using the
Controller

o GFX USE
Using the

Specifies the ¢
supplied demc

o GFX_USE
the PIC32

o GFX USE
- Use the
the PIC M
Family)

o GFX USE
Using the




GEX_USE_DISPLAY CONTROLLER S1D13517

GEX_USE_DISPLAY_ _CONTROLLER SSD1926

Controller
GEX_USE
Using the

Specifies the ¢
supplied demc

GFX_USE
the PIC32
GEX_USE
- Use the
the PIC M
Family)

GEX_USE
Using the
Controller
GEX_USE
Using the

Specifies the ¢
supplied demc

GFX_USE
the PIC32
GEX_USE
- Use the
the PIC M
Family)

GEX_USE
Using the
Controller

GEX_USE

Using the



Links

Hardware Profile, Macros

Library API > Graphics Library Configuration > Hardware Profile >
Display Controller Used
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GFX_USE_DISPLAY_CONTROLLER_DMA Macro

C
#define GFX_USE_DISPLAY_CONTROLLER_DMA

Overview

Specifies the controller used in the Graphics Library supplied
demo.

e GFX_USE_DISPLAY_CONTROLLER_DMA - Using the PIC32 Low
Cost Controllerless (LCC) solution.

e GFX_USE_DISPLAY_CONTROLLER_MCHP_DAZ210 - Use the
Microchip Graphics Module that comes with the PIC
Microcontroller (PIC24FJ256DA210 Device Family)

e GFX_USE_DISPLAY CONTROLLER_SSD1926 - Using the
Solomon Systech SSD1926 Display Controller.

e GFX_USE_DISPLAY CONTROLLER_S1D13517 - Using the
Epson S1D13517 Display Controller.

Library API > Graphics Library Configuration > Hardware Profile >

Display Controller Used > GFX _USE_DISPLAY_ CONTROLLER_DMA
Macro
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GFX USE DISPLAY CONTROLLER MCHP DAZ2.
Macro

C
#define GFX_USE_DISPLAY_CONTROLLER_MCHP_DA210

Overview

Specifies the controller used in the Graphics Library supplied
demo.

e GFX_USE_DISPLAY_CONTROLLER_DMA - Using the PIC32 Low
Cost Controllerless (LCC) solution.

e GFX_USE_DISPLAY CONTROLLER_MCHP_DAZ210 - Use the
Microchip Graphics Module that comes with the PIC
Microcontroller (PIC24FJ256DA210 Device Family)

e GFX_USE_DISPLAY CONTROLLER_SSD1926 - Using the
Solomon Systech SSD1926 Display Controller.

e GFX_USE_DISPLAY CONTROLLER_S1D13517 - Using the
Epson S1D13517 Display Controller.

Library API > Graphics Library Configuration > Hardware Profile >
Display Controller Used >
GEX_USE_DISPLAY _CONTROLLER MCHP_DA210 Macro
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GFX USE DISPLAY CONTROLLER S1D13517
Macro

C
#define GFX_USE_DISPLAY_CONTROLLER_S1D13517

Overview

Specifies the controller used in the Graphics Library supplied
demo.

e GFX_USE_DISPLAY_CONTROLLER_DMA - Using the PIC32 Low
Cost Controllerless (LCC) solution.

e GEX_USE_DISPLAY_ CONTROLLER_MCHP_DAZ210 - Use the
Microchip Graphics Module that comes with the PIC
Microcontroller (PIC24FJ256DA210 Device Family)

e GFX_USE_DISPLAY CONTROLLER_SSD1926 - Using the
Solomon Systech SSD1926 Display Controller.

e GFX_USE_DISPLAY CONTROLLER_S1D13517 - Using the
Epson S1D13517 Display Controller.

Library API > Graphics Library Configuration > Hardware Profile >
Display Controller Used >
GEX_USE_DISPLAY_CONTROLLER_S1D13517 Macro
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GFX USE DISPLAY CONTROLLER SSD1926
Macro

C
#define GFX_USE_DISPLAY_CONTROLLER_SSD1926

Overview

Specifies the controller used in the Graphics Library supplied
demo.

e GFX_USE_DISPLAY_CONTROLLER_DMA - Using the PIC32 Low
Cost Controllerless (LCC) solution.

e GEX_USE_DISPLAY_ CONTROLLER_MCHP_DAZ210 - Use the
Microchip Graphics Module that comes with the PIC
Microcontroller (PIC24FJ256DA210 Device Family)

e GFX_USE_DISPLAY CONTROLLER_SSD1926 - Using the
Solomon Systech SSD1926 Display Controller.

e GFX_USE_DISPLAY CONTROLLER_S1D13517 - Using the
Epson S1D13517 Display Controller.

Library API > Graphics Library Configuration > Hardware Profile >
Display Controller Used >
GEX_USE_DISPLAY_CONTROLLER SSD1926 Macro
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Display Panel Used

Macros

Specifies the Graphics Display Panel used.

Macros

Name

GEX_USE_DISPLAY_PANEL_PH480272T_005_[11Q

GEX_USE_DISPLAY PANEL_TFT_640480 8 E

GEX_USE_DISPLAY PANEL_TFT_800480 33_E

Previous | Up | Next
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GEX_USE_DISPLAY PANEL_TFT_G240320LTSW_118W_E

Links

[ ]
©

=

[ ]
e

Hardware Profile, Macros

Library AP1 > Graphics Library Configuration > Hardware Profile >
Display Panel Used
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GFX USE DISPLAY PANEL PHA480272T 005 111
Macro

C

#define GFX_USE_DISPLAY_PANEL_PH480272T_005_I11Q

Overview

Specifies the Graphics Display Panel used.

GFX_USE_DISPLAY_ PANEL_TFT_G240320LTSW_118W _E - 3.2
inch QVGA Truly TFT Display Board (AC164127-4)
GFX_USE_DISPLAY_PANEL_PH480272T _005 111Q - 4.3 inch
WQVGA Powertip TFT Display Board (AC164127-6)
GEX_USE_DISPLAY_PANEL_TFT_640480 8 E - 5.7 inch VGA
Truly TFT Display Board (AC164127-8)
GEX_USE_DISPLAY_PANEL_TFT_800480_33 E - 7 inch WVGA
Truly TFT Display Board (AC164127-8)

Library API > Graphics Library Configuration > Hardware Profile >

Display Panel Used >

GEX_USE_DISPLAY_ PANEL_PH480272T_005_[11Q Macro
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GFX USE DISPLAY PANEL TFT 640480 8 E
Macro

C

#define GFX_USE_DISPLAY_PANEL_TFT_640480_8_E

Overview

Specifies the Graphics Display Panel used.

GFX_USE_DISPLAY_ PANEL_TFT_G240320LTSW_118W _E - 3.2
inch QVGA Truly TFT Display Board (AC164127-4)
GEX_USE_DISPLAY_PANEL_PH480272T_005_111Q - 4.3 inch
WQVGA Powertip TFT Display Board (AC164127-6)
GFX_USE_DISPLAY_PANEL _TFT_640480 8 E -5.7 inch VGA
Truly TFT Display Board (AC164127-8)
GEX_USE_DISPLAY_PANEL_TFT_800480_33 E - 7 inch WVGA
Truly TFT Display Board (AC164127-8)

Library API > Graphics Library Configuration > Hardware Profile >

Display Panel Used > GEX_USE_DISPLAY PANEL_TFT_640480_8_E

Macro
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GFX USE DISPLAY PANEL TFT 800480 33 E
Macro

C

#define GFX_USE_DISPLAY_PANEL_TFT_800480_33_E

Overview

Specifies the Graphics Display Panel used.

GFX_USE_DISPLAY_ PANEL_TFT_G240320LTSW_118W _E - 3.2
inch QVGA Truly TFT Display Board (AC164127-4)
GEX_USE_DISPLAY_PANEL_PH480272T_005_111Q - 4.3 inch
WQVGA Powertip TFT Display Board (AC164127-6)
GEX_USE_DISPLAY_PANEL_TFT_640480 8 E - 5.7 inch VGA
Truly TFT Display Board (AC164127-8)
GFX_USE_DISPLAY_PANEL_TFT_800480_33 E - 7 inch WVGA
Truly TFT Display Board (AC164127-8)

Library API > Graphics Library Configuration > Hardware Profile >

Display Panel Used > GFX_USE_DISPLAY_PANEL_TFT_800480_33_E

Macro
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GFX USE DISPLAY PANEL TFT G240320LTSW
Macro

C

#define GFX_USE_DISPLAY_PANEL_TFT_G240320LTSW_118W_E

Overview

Specifies the Graphics Display Panel used.

GFX_USE_DISPLAY_ PANEL_TFT_G240320LTSW_118W _E - 3.2
inch QVGA Truly TFT Display Board (AC164127-4)
GEX_USE_DISPLAY_PANEL_PH480272T_005_111Q - 4.3 inch
WQVGA Powertip TFT Display Board (AC164127-6)
GEX_USE_DISPLAY_PANEL_TFT_640480 8 E - 5.7 inch VGA
Truly TFT Display Board (AC164127-8)
GEX_USE_DISPLAY_PANEL_TFT_800480_33 E - 7 inch WVGA
Truly TFT Display Board (AC164127-8)

Library API > Graphics Library Configuration > Hardware Profile >

Display Panel Used >

GEX_USE_DISPLAY PANEL_TFT_G240320LTSW_118W_E Macro
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Device Driver Options
Macros

The options Graphics Hardware Platform,

Previous | Up | Next

DISPLAY_ CONTROLLER and DISPLAY_PANEL are specific to
the hardware used. The Graphics Hardware Platform selects the

Graphics PICtail™ Plus Board version, PIC24FJ256DA210

Development Board or any other Microchip demo boards for the
Graphics Library. Currently there are two Graphics PICtail™ Plus

Board versions supported as shown in the Getting Started

section.

The rest of the settings are used to specify the the display

parameters when using an RGB type display controller such as
SSD1906 and SSD1926 from Solomon Systech. The table below
summarizes the generic parameters found in RGB type display

controllers and when each type is used.

Options

DISP_DATA_WIDTH

DISP_ORIENTATION

DISP_HOR_RESOLUTION

DISP_VER RESOLUTION

DISP_HOR_BACK_PORCH
DISP_HOR_FRONT_PORCH

DISP_VER FRONT_PORCH

DISP_VER_BACK_PORCH

DISP_HOR_PULSE_WIDTH

Color
STN

YES
YES
YES
YES
NO
NO
NO
NO
YES

Mono
STN

YES
YES
YES
YES
NO
NO
NO
NO
YES

TFT

YES
YES
YES
YES
YES
YES
YES
YES
YES



H DISP_VER_PULSE_WIDTH H YES H YES H YES

HDISP_INV_LSHIFT HYES HYES HYES

All the options listed here are set in the HardwareProfile.h
header file implemented in the application layer. An example of
this file is shown in HardwareProfile.h Example section.

Macros

Name Description

DISP_DATA WIDTH Defines the display controller's
physical interface to the display
panel. Valid Values:

e 1,4, 8,16,18,24

e 1,4, 8 are usually used in MSTN
and CSTN displays

e 16, 18 and 24 are usually used
in TFT displays.

DISP_ORIENTATION Defines the display rotation with
respect to its native orientation. For
example, if the display has a
resolution specifications that says
240x320 (QVGA), the display is
natively in portrait mode. If the
application uses the display in
landscape mode (320x240), then the
orientation must be defined as 90 or
180 degree rotation. Graphics
Library will calculate the actual pixel
location to rotate the contents of the
screen. So when users view the
display, the image on the screen will
come out in the correct orientation.




DISP_HOR_RESOLUTION

DISP_VER RESOLUTION

DISP_HOR_FRONT_PORCH

DISP_HOR_BACK_PORCH

Valid values:

e 0 :display in its native
orientation

e 90 : rotated 90 degrees
clockwise... more

Defines the native horizontal
dimension of the screen. This is the
horizontal pixel count given by the
display's data sheet. For example a
320x240 display will have
DISP_ HOR_RESOLUTION of 320.
Valid Values:

e dependent on the display glass

resolution used.

Defines the native vertical dimension
of the screen. This is the vertical
pixel count given by the display's
data sheet. For xxample a 320x240
display will have
DISP_VER_ RESOLUTION of 240.
Valid Values:

e dependent on the display glass

resolution used.

Defines the horizontal front porch.
DISP_HOR_BACK_PORCH +
DISP_HOR_FRONT_PORCH +
DISP_HOR_PULSE_WIDTH makes
up the horizontal blanking period.
Value used will be based on the
display panel used.

Defines the horizontal back porch.



DISP_VER FRONT_PORCH

DISP_VER_BACK_PORCH

DISP_ HOR PULSE_ WIDTH

DISP_VER_PULSE_WIDTH

DISP_INV_LSHIFT

Links

DISP_HOR_BACK_PORCH +
DISP_HOR_FRONT_PORCH +
DISP_HOR_PULSE_WIDTH makes
up the horizontal blanking period.
Value used will be based on the
display panel used.

Defines the vertical front porch.
DISP_VER_BACK_PORCH +
DISP_VER _FRONT_ PORCH +
DISP_VER_PULSE_WIDTH makes
up the vertical blanking period. Value
used will be based on the display
panel used.

Defines the vertical back porch.
DISP_VER_BACK_PORCH +
DISP_VER FRONT_PORCH +
DISP_VER_PULSE_WIDTH makes
up the vertical blanking period. Value
used will be based on the display
panel used.

Defines the horizontal sync signal
pulse width in pixels. Value used will
be based on the display panel used.

Defines the vertical sync signal pulse
width in lines. Value used will be
based on the display panel used.

Indicates that the color data is
sampled in the falling edge of the
pixel clock.



Hardware Profile, Macros

Library API > Graphics Library Configuration > Hardware Profile > Device
Driver Options
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DISP_DATA_WIDTH Macro
C
#define DISP_DATA_WIDTH 18

Overview

Defines the display controller's physical interface to the display
panel. Valid Values:

e 1,4, 8,16,18,24
e 1, 4,8 are usually used in MSTN and CSTN displays
e 16, 18 and 24 are usually used in TFT displays.

Example

Copy Code
// define in Hardware Profile
#define DISP_DATA WIDTH 18

Library AP1 > Graphics Library Configuration > Hardware Profile > Device
Driver Options > DISP_DATA_WIDTH Macro
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DISP_ORIENTATION Macro

C
#define DISP_ORIENTATION O

Overview

Defines the display rotation with respect to its native orientation.
For exam