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1 Introduction

1.1 What is nGUI

nGUI is a free and open source graphic library for embedded systems. It is platform-independent
and can be easily ported to almost every microcontroller system. As long as the display is capable
of showing graphics, nGUI is not restricted to a certain display technology. Therefore display
technologies such as LCD, TFT, E-Paper, LED or OLED are supported. The whole module

consists of two files: ugui.c and ugui.h.

1.2 pGUI Features

e 1GUI supports any color, grayscale or monochrome display
e 1GUI supports any display resolution

e nGUI supports multiple different displays

e 16 different fonts available

e integrated and free scalable system console

e basic geometric functions (e.g. line, circle, frame etc.)

e can be easily ported to almost any microcontroller system

1.3 pnGUI Requirements

nGUI is platform-independent, so there is no need to use a certain embedded system. In order to
use nGUI, only two requirements are necessary:

e a C-function which is able to control pixels of the target display.

e integer types for the target platform have to be adjusted in ugui.h.

2 Colors

2.1 Color Space

nGUI uses the color space ARGB8888:

D31-D24 D23-D16 | D15-D8
Alpha Channel Red Green
The alpha channel is currently not supported, but will be implemented in future versions.




2.2 Predefined Colors

1nGUI comes with the following predefined colors (RGB888)!.

COLOR NAME

RGB VALUE (RGB888)

C_LIGHT_SALMON 0xFFAOTA

C_.GOLD OxFED700

C_PALE_GOLDEN_ROD 0xEEESAA
C_KHAKI 0xFOE68C
C_YELLOW OxFFFF00

C_LAWN_GREEN
C_CHART_REUSE
C_GREEN_YELLOW

0x7CFCO00
0x7FFFO00
0xADFF2F

C_LIGHT_GREEN 0x90EE90
C_PALE_GREEN 0x98FB98

'Source: http://www.rapidtables.com/web/color/RGB_Color.htm
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C_.MEDIUM_AQUA_MARINE

C_AQUA
C_CYAN
C_LIGHT_CYAN

C_TURQUOISE
C_MEDIUM_TURQUOISE
C_PALE_TURQUOISE
C_AQUA_MARINE
C_POWDER_BLUE

C_LIGHT_BLUE
C_SKY_BLUE
C_LIGHT_SKY _BLUE

C_THISTLE
C_PLUM
C_VIOLET

0x66CDAA

OxO0FFFF
0xO00FFFF
OxEOFFFF

0x40E0DO
0x48D1CC
O0xAFEEEE
Ox7FFFD4
0xBOEOEG

0xADDSE6
0x87CEEB
0x87CEFA

0xD8BFDS
0xDDAODD
0xEES2EE




C_LIGHT_PINK
C_PINK
C_ANTIQUE_WHITE

C_BEIGE

C_BISQUE
C_BLANCHED_ALMOND
C_WHEAT

C_CORN_SILK
C_LEMON_CHIFFON
C_LIGHT_GOLDEN_ROD_YELLOW
C_LIGHT_YELLOW

C_SANDY_BROWN
C_BURLY_WOOD
C_TAN

C_MOCCASIN
C_NAVAJO_WHITE
C_PEACH_PUFF
C_MISTY_ROSE
C_LAVENDER_BLUSH
C_LINEN
C_OLD_LACE
C_PAPAYA _WHIP
C_SEA_SHELL
C_MINT_CREAM

C_LIGHT_STEEL_BLUE
C_LAVENDER
C_FLORAL_WHITE
C_ALICE_BLUE
C_.GHOST_WHITE
C_HONEYDEW
C_IVORY

C_AZURE

C_SNOW

C_BLACK

0xFFB6C1
0xFFCOCB
0xFAEBD7
0xEF5F5DC
OxFFE4C4
OxFFEBCD
OxF5DEB3
0xFFF8DC
0xFFFACD
OxFAFAD2
OxFFFFEO

0xF4A460
0xDEB887
0xD2B48C

OxFFE4B5
0xFFDEAD
0xFFDAB9
OxFFE4AE1
OxFFFOF5
0xFAFOEG6
OxFDF5E6
O0xFFEFDS5
OxFFF5EE
0xF5FFFA

0xBOC4DE
OxE6E6FA
OxFFFAFO
OxFOF8FF
OxFS8F8FF
OxFOFFFO
OxFFFFFO
OxFOFFFF
OxFFFAFA




C_SILVER 0xC0C0CO
C_LIGHT_GRAY 0xD3D3D3
C_GAINSBORO 0xDCDCDC
C_WHITE_SMOKE OxF5F5F5
C_WHITE OxFFFFFF

3 Fonts

nGUI comes with the following fonts?.

Note: A font has to be enabled in the config section of ugui.h before it can be used!

3.1 FONT_4X6
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3.4 FONT_6X8

3.5 FONT 6X10

3.6 FONT 7X12
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3.8 FONT_8X12

3.9 FONT 8X14

3.10 FONT_ 10X16
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3.11 FONT_12X16

3.12 FONT_12X20
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3.14 FONT 22X36
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3.15 FONT _24X40
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3.16 FONT _32X53
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4 Functions

4.1 UG_Init()

This function initializes the GUI module. Furthermore it links the user pset function to the pGUI
core.

Prototype:

UG.S16 UG_Init( UG.GUIx g, void (*p)(UG.S16,UG_S16,UG.COLOR), UG.S16 x, UG.SI6 y );

Parameters:

UG_GUI* g Pointer to the GUI structure

void (*p) Function pointer to the user pset-function
UG-S16 x  X-Dimension (= X-Resolution) of the display
UGS16y  Y-Dimension (= Y-Resolution) of the display

Example:

void UserPixelSetFunction( UG_S16 x, UG_S16 y,UG.COLOR c¢ )
{

}
UG.GUI gui; // Global GUI structure

// Your code....

int main( void )

{
UG _Init(&gui, UserPixelSetFunction, 320, 240);
}

4.2 UG_SelectGUI()

With this function you can switch between different GUIs / displays.

Prototype:

UG-S16 UG_SelectGUI( UG.GUILx g );

Parameters:

15




UG_GUI* g Pointer to the GUI structure

Example:

UG_.GUI gui_oled; // Global GUI structure (OLED)
UG.GUI gui_tft; // Global GUI structure (TFT)

int main( void )

{
UG _Init(&gui_oled , OLEDPixelSetFunction, 128, 64);
UG _Init(&gui_tft , TFTPixelSetFunction, 480, 272);
UG_SelectGUI( &gui_oled );
UG_SelectGUI( &gui_tft );

}

4.3 UG FontSelect()

With this function you can select a font.
The following fonts are available:

FONT_4X6
FONT_5X8
FONT_5X12
FONT_6X8
FONT_6X10
FONT_7X12
FONT_8X8
FONT_8X12
FONT_8X14
FONT_10X16
FONT_12X16
FONT_12X20
FONT_16X26
FONT _22X36
FONT_24X40
FONT_32X53

Note:
A font has to be enabled in the config section of ugui.h before it can be used!

Prototype:

void UG_FontSelect ( UG.U16 font );

16




Parameters:

UG_U16 font Font

Example:

int main( void )

UG _FontSelect ( FONT8X8 ) ;

4.4 UG FillScreen()

Fills the whole screen with the selected color.

Prototype:

void UG_FillScreen ( UGCOLOR ¢ );

Parameters:

UG_COLOR ¢ Color

Example:

int main( void )

{
UG_FillScreen( CRED );

/] ...

4.5 UG_FillFrame()

Fills a rectangular area with a selected color.

Prototype:

void UG_FillFrame( UG.S16 x1, UG.S16 yl, UG.S16 x2, UG_S16 y2, UGCOLOR c );
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Parameters:

UG_S16 x1 X start position of the frame
UG_S16 y1 Y start position of the frame
UG_S16 x2 X end position of the frame
UG_S16 y2 Y end position of the frame
UG_COLOR ¢ Color

Example:

int main( void )

{

UG_FillFrame (0, 0,100, 150, CBLUE);
¥

4.6 UG_FillRoundFrame()

Fills a rectangular area with a selected color. The rectangular area has rounded corners.

Prototype:

void UG_FillRoundFrame( UG_-S16 x1, UG.-S16 yl, UG-S16 x2, UG_-S16 y2, UG-S16 r,
UG.COLOR ¢ );

Parameters:

UG_S16 x1 X start position of the frame
UG_S16 y1 Y start position of the frame
UG_S16 x2 X end position of the frame
UG_S16 y2 Y end position of the frame

UG.S16 r Corner radius
UG_COLOR ¢ Color
Example:

int main( void )

{
UG_FillRoundFrame (0, 0, 100, 150, 10, CBLUE);
}

18




4.7 UG_DrawMesh()

Draws a rectangular mesh with a selected color.

Prototype:

void UG_DrawMesh( UG_-S16 x1, UG-S16 yl, UG.S16 x2, UG.S16 y2, UGCOLOR c );

Parameters:

UG_S16 x1 X start position of the mesh
UG_S16 y1 Y start position of the mesh
UG_S16 x2 X end position of the mesh
UG_S16 y2 Y end position of the mesh
UG_COLOR ¢ Color

Example:

int main( void )

{
UG_DrawMesh (0, 0,100, 150, CBLUE);
}

4.8 UG_DrawFrame()

Draws a frame with a selected color.
Prototype:

void UG_DrawFrame( UG_S16 x1, UG-S16 yl, UG.S16 x2, UG.S16 y2, UGCOLOR c );

Parameters:

UG_S16 x1 X start position of the frame
UG_S16 y1 Y start position of the frame
UG_S16 x2 X end position of the frame
UG_S16 y2 Y end position of the frame
UG_COLOR ¢ Color

Example:

int main( void )
{
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UG_DrawFrame (0, 0,100, 150, CBLUE);

/] ...
}

4.9 UG_DrawRoundFrame()

Draws a frame with a selected color. The frame has rounded corners.
Prototype:

void UG_DrawRoundFrame( UG_S16 x1, UG.-S16 yl, UG.-S16 x2, UG_-S16 y2, UG-S16 r,
UG.COLOR ¢ );

Parameters:

UG_S16 x1 X start position of the frame
UG_S16 y1 Y start position of the frame
UG_S16 x2 X end position of the frame
UG_S16 y2 Y end position of the frame
UG-S16 v Corner radius

UG_COLOR ¢ Color

Example:

int main( void )

{
UG_DrawRoundFrame (0, 0, 100, 150, 10, CBLUE);
}

4.10 UG_DrawPixel()

Draws a pixel with a selected color.

Prototype:

void UG_DrawPixel( UG-S16 x0, UG_-S16 y0, UG.COLOR c );

Parameters:

UG_S16 x0 X position of the pixel
UG_S16 y0O Y position of the pixel
UG_COLOR ¢ Color

20




Example:

int main( void )

{
UG_DrawPixel (0, 0, C.GREEN) ;

4.11 UG _DrawCircle()

Draws a circle with a selected color and radius.

Prototype:

void UG_DrawCircle( UG_S16 x0, UG_S16 y0, UG.-S16 r, UG.COLOR c¢ );

Parameters:

UG_S16 x0 X center position of the circle
UG_S16 yO Y center position of the circle
UG.S16 r Radius of the circle
UG_COLOR ¢ Color

Example:

int main( void )

{
UG_DrawCircle (100, 100, 30, CWHITE) ;
}

4.12 UG _FillCircle()

Fills a circle with a selected color.

Prototype:

void UG_FillCircle ( UG.S16 x0, UG-S16 y0, UG.-S16 r, UGCOLOR c¢ );

Parameters:
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UG_S16 x0 X center position of the circle
UG_S16 yO Y center position of the circle

UG.S16r Radius of the circle
UG_COLOR ¢ Color
Example:

int main( void )

{
/] ...
UG_FillCircle (100, 100, 30, C.YELLOW):;

/] ...

4.13 UG _DrawArc()

Draws an arc with a selected color.

Prototype:

void UG_DrawArc( UG_S16 x0, UG_S16 y0, UG.-S16 r, UG.U8 s, UGCOLOR c¢ );

Parameters:

UG_S16 x0 X center position of the arc
UG_S16 y0 Y center position of the arc
UGS16 r Radius of the arc

UG_U8 s Selected sectors
UG_COLOR ¢ Color

Example:

int main( void )

{
UG_U16 sec;

UG.U8 j,tog;
while (1) /#* Guess what it does :) x/
{
for ( sec = 1; sec != 0x100; sec<<=l )
{
IR
if (j>=9)
{
=0
tog = !tog;

22




if ( tog )

{

UG DrawArc( 100, 200, 20, sec, CBLACK );
}
else

UG_DrawArc( 100, 200, 20, sec, CWHITE );
}

/* Some delay =/
delay_ms (60) ;

4.14 UG DrawLine()

Draws a line between two points.
Prototype:

void UG_DrawLine( UG_S16 x1, UG.-S16 yl, UG.-S16 x2, UG.S16 y2, UGCOLOR c );

Parameters:

UG_S16 x1 X start position of the line
UG_S16 y1 Y start position of the line
UG_S16 x2 X end position of the line
UG_S16 y2 Y end position of the line
UG_COLOR ¢ Color

Example:

int main( void )

{
UG _DrawLine (0, 0, 120, 70, CBLUE);
}

4.15 UG_PutString()

Draws a string.

Prototype:
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void UG_PutString( UG.S16 x, UG_S16 y, char* str );

Parameters:

UG_S16 x X start position of the string
UG_S16 y Y start position of the string
char®* str  Pointer to the string

Example:

int main( void )

{
UG _PutString (0, 0, "Hello World!”);

/] ...

4.16 UG_PutChar()

Draws a single char.

Prototype:

void UG_PutChar( char chr, UG.S16 x, UG_S16 y, UG.COLOR fc, UGCOLOR bc );

Parameters:
char chr Char
UG_S16 x X start position of the char
UG_S16 y Y start position of the char

UG_COLOR fc  Forecolor of the char
UG_COLOR be  Backeolor of the char

Example:

int main( void )

{
/] ...
UG_PutChar(’A’, 0, 0, C.BLUE, C.YELLOW);
/] ...

}
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4.17 UG _ConsolePutString()

Adds a string to the console.

Prototype:

void UG_ConsolePutString( charx str );

Parameters:

char® str  Pointer to the string

Example:

int main( void )

{
UG _ConsolePutString (7 System initialized!\n”);
UG_ConsolePutString (”SD—Card mounted!\n”);

}

4.18 UG_ConsoleSetArea()

Defines the active console area.

Prototype:

void UG_ConsoleSetArea( UG.S16 xs, UG.S16 ys, UG.S16 xe, UG.S16 ye );

Parameters:

UG_S16 xs X start position of the console
UG_S16 ys Y start position of the console
UG_S16 xe X end position of the console
UG_S16 ye Y end position of the console

Example:

int main( void )
{

UG_ConsoleSetArea (0, 0, 200, 200 );
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/] ...

4.19 UG_ConsoleSetForecolor()

Defines the forecolor of the console.

Prototype:

void UG_ConsoleSetForecolor ( UGCOLOR c¢ );

Parameters:

UG_COLOR ¢ Forecolor

Example:

int main( void )

{
UG _ConsoleSetForecolor ( C.YELLOW ) ;
}

4.20 UG_ConsoleSetBackcolor()

Defines the backcolor of the console.

Prototype:

void UG_ConsoleSetBackcolor ( UG.COLOR c );

Parameters:

UG_COLOR ¢ Backcolor

Example:

int main( void )

{
[/
UG_ConsoleSetBackcolor ( CBLUE ) ;
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/] ...

4.21 UG SetForecolor()

Defines the forecolor of the string.

Prototype:

void UG_SetForecolor ( UGCOLOR ¢ );

Parameters:

UG_COLOR ¢ Forecolor

Example:

int main( void )

{
UG _SetForecolor ( C.YELLOW ) ;

4.22 UG _SetBackcolor()

Defines the backcolor of the string.

Prototype:

void UG_SetBackcolor ( UGCOLOR ¢ );

Parameters:

UG_COLOR ¢ Backcolor

Example:

int main( void )

{
/] ...
UG _SetBackcolor ( CBLUE ) ;
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4.23 UG_GetXDim()

Returns the X-Dimension of the display.

Prototype:

UG-S16 UG_GetXDim( void );

Returns:

UG_S16 X-Dimension

Example:

int main( void )

{

val = UG_GetXDim( ) ;

/] ...
¥

4.24 UG_GetYDim()

Returns the Y-Dimension of the display.

Prototype:

UG_S16 UG_GetYDim( void );

Returns:

UG_S16 Y-Dimension

Example:

int main( void )

{

/...

val = UG_GetYDim( );
} /]
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4.25 UG_FontSetHSpace()

Defines the horizontal space between each char.

Prototype:

void UG_FontSetHSpace( UG.U16 s );

Parameters:

UG_U16 s Horizontal space

Example:

int main( void )

{

/...

UG _FontSetHSpace( 4 );
} /]

4.26 UG FontSetVSpace()

Defines the vertical space between each char.

Prototype:

void UG_FontSetVSpace( UG.UI6 s );

Parameters:

UG_U16 s Vertical space

Example:

int main( void )

{
UG _FontSetVSpace( 4 );
.l
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5 Revision history

5.1 Software

Software Version | Date Description

v0.2 Oct 20, 2014 | » Function UG_DrawRoundFrame() added.
» Function UG_FillRoundFrame() added.
= Function UG_DrawArc() added.
» Fixed some minor bugs.

v0.1 Oct 11, 2014 | = First release.

5.2 Document

Document Version | Date

Description

v0.2 Oct 20, 2014 | » pGUI v0.2 features added (see software history for details).
= Color space added.
= Revisions section added.
= Documentation generated by IXTEX.

v0.1 Oct 11, 2014 | = First release.
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