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Disclaimer
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or statutory for the fitness of the product for a particular purpose. It is your sole responsibility
to evaluate the fitness of the product for any specific use.

Copyright notice
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license and may only be used or copied in accordance with the terms of such a license.
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Manual versions

This manual describes the current software version. If you find an error in the manual or a
problem in the software, please inform us and we will try to assist you as soon as possible.
Contact us for further information on topics or functions that are not yet documented.

Print date: May 2, 2024

Software | Revision| Date By Description

Chapter Displaying Scalable Vector Graphics (SVG) files updated.
e New SVG driver for NemaVG added.
¢ New function GUI _SVG DRI VER _Bi ndAPI () added.
New function GUI _SVG DRI VER_Bi ndDynani cAPI () added.
New function GUI _SVG DRI VER Get Sel ect ed() added.
New function GUI _SVG DRI VER HasBoundAPI () added.
New function GUI _SVG DRI VER Sel ect () added.
New function GUI _SVG DRI VER_Set Hooks() added.
Function GUI _SVG Set Hooks() removed.
Function GUI _SVG Set API _VQ.i t e() removed.
Function GUI _SVG Set APl _OpenVG ) removed.
Function GUI _SVG LoadAPI _OpenVE ) removed.
FO | Chapter Widgets updated.
JE ¢ New function WHEEL _Set Omner Dr aw() added.
¢ New function WHEEL_Oaner Dr awivbr ph() added.
¢ New function WHEEL_Oaner Dr awPl ai n() added.
Chapter Fonts updated.
¢ New function GUI _TTF_AddRowBot t on() added.
e New function GUI _TTF_AddRowTop() added.
Chapter Display drivers updated.
¢ New function GUI DRV_Li n_Set Thr eshol d() added.
Chapter Bitmap Converter updated.
* New bitmap format A8 (alpha channel only) added. It also speeds up
drawing of TTF fonts with antialiasing considerably.
Chapter Animations updated.
e New function GUI _ANI M _Get Peri od() added.

Chapter Displaying Scalable Vector Graphics (SVG) files updated.
e Support for embedded images added.
e New function GUI _SVG Enabl ePNG ) added.
e New function GUI _SVG Enabl eJPEG ) added.
e New function GUI _SVG Enabl ed F() added.
e New function GUI _SVG_Enabl eBMP() added.
e New function GUI _SVG _Enabl eCacheMyde() added.
e New function GUI _SVG Render () added.
e New function GUI _SVG Set BkCol or () added.
JE e New function GUI _SVG Set DPI () added.
FO e New function GUI _SVG Set Fi | eBuf f er Si ze() added.
e New function GUI _SVG LoadAPI _OpenV(E ) added.
Chapter Memory Devices updated.
e Support for memory bitmaps added.
e New function GUI _MBI TMAP_Cr eat e() added.
e New function GUI _MBI TMAP_Cr eat eEx() added.
e New function GUI _MBI TMAP_Cr eat eUser () added.
e New function GUI _MBI TMAP_Cr eat eUser Ex() added.
e New function GUI _MBI TVAP_Del et e() added.
* New function GUI _MBI TMAP_Set Col or For mat () added.

Chapter Introduction updated.

e Section “Features” updated.
Chapter Configuration updated.

e NXP Pixel Pipeline: Limitation lifted that rotated configurations were
not supported.

* New hardware accelerator Vivante VGLite added.

New chapter Displaying Scalable Vector Graphics (SVG) files added.
6.36 0 231219 FO | Chapter Fonts updated.

e Font types renamed. Font types that were called “Standard” are now
called “Legacy”. Font types that were called “Extended” are now called
“Standard”.

e XBF font types defines renamed.

e SIF font types defines renamed.

Chapter Font Converter updated.
e Font Converter tool completely rewritten.

6.40 0 240503

6.38 0 240315

Chapter Displaying bitmap files updated.

6.34 0 230705 FO e New sub-chapter “"IDCT configuration” added.
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e New function GUI _JPEG Set pf Wit ePi xel s() added.

e New prototype GUI _JPEG WRI TECLI PPEDPI XELS_FUNC added.
Chapter Memory Devices updated.

e Example code for GUI _MEMDEV_Rot at e() functions updated.

6.32

230117

FO

Chapter Getting Started updated.

e Section “Subdirectories” updated.
Chapter Configuration updated.

e Support for NXP’s Pixel Pipeline added.

e New function GUI _MEMDEV_Set Bl endFunc() added.

e New function GUI _Set FuncDr awBi t mapEx() added.

¢ New functions GUI _MEMDEV_Set Rot at eFuncLR() and GUI _MEMDE-
V_Set Rot at eFuncHR() added.
Chapter Movies updated.

e New function MOVI E_Get | nf o() added.
Chapter Language Support updated.

e TXT file rules updated: line feeds are now supported.
Chapter Widgets updated.

e New TICKER widget added.

¢ Fixed wrong images at GRAPH_Set Gri dDi st X() .

e New function SCROLLER Set Cont ent Rect () added.

6.30

221121

FO

Chapter Colors updated.

e New function GUI _Set Bl endCol or () added.

e New function GUI _Set Bl endCol or Ex() added.

e New function GUI _Set Bl endBkCol or () added.

e New function GUI _Set Bl endBkCol or Ex() added.
Chapter Movies updated.

e Section about new tool MakeMovie.exe added.

e New function GUI _MOVI E_Set SecondHandl e() added.

e New function GUI _MOVI E_I sPI ayi ng() added.
Chapter The Window Manager (WM) updated.

e New function WM _Get Chi | d() added.

e New function WM _Get Scrol | er V() added.

e New function WM _Get Scrol | er H() added.

o New function WM Get Scrol | Part ner () added.
Chapter Widgets updated.

* New MOVIE widget added.

e New function GAUGE_Enabl eCCW ) added.

e New function SW TCH_Set ThunbSi ze() added.
New function KEYBOARD_Get Def aul t Col or () added.
New function KEYBOARD_Get Def aul t Fr ameSi ze() added.
New function KEYBOARD_Get Def aul t Peri od() added.
New function KEYBOARD_Get Def aul t Radi us() added.
New function KEYBOARD_Get Def aul t Space() added.
New function KEYBOARD_Set Def aul t Col or () added.
New function KEYBOARD_Set Def aul t Fr aneSi ze() added.
New function KEYBOARD_Set Def aul t Peri od() added.
New function KEYBOARD_Set Def aul t Radi us() added.
New function KEYBOARD_Set Def aul t Space() added.
New function W DGET_Get M nTi nePer Fr ame() added.
New function W DGET_Set M nTi nePer Fr ame() added.

6.28

220909
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Chapter 2-D Graphic Library updated.

e New function GUI _GCACHE_1_Creat e() added.

e New function GUI _GCACHE_1_Cr eat eEx() added.
Chapter Colors updated.

e New function GUI _Bl endCol or s() added.

Chapter Fonts updated.

e Section ‘Changing the font style during run-time’ added.
Chapter The Window Manager (WM) updated.

e New function WM _Get Capt ur e() added.

Chapter Widgets updated.

e New function W DGET_Get Type() added.

e New function EDI T_Set Passwor dChar () added.

e New function EDI T_Set Passwor dVbde() added.

e New function LI STBOX_Cl ear () added.

e New function LI STVI EW Get Over | ap() added.

e New function LI STVI EW Set Over | ap() added.

e Parameter description in LI STBOX_Set Fi xedScr ol | Pos() corrected.

e New function LI STBOX_Get Fi xedScr ol | Pos() added.

o W DGET_| TEM_DRAW TEXT, W DGET_| TEM_DRAW BACKGROUND and W D-
GET_I TEM _DRAW FOCUS added to LI STBOX_Oaner Dr aw() . The old command
W DGET_I TEM DRAWis still supported.

e New function KEYBOARD Get KeyRect () added.
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e Changed prototype of function pointer being set by EDI T_Set pf Add-
KeyEx() . The function returns a value now.
Chapter Anti-aliasing updated.

e GUI _AA DrawPol yQutl i neEx() removed, compatibility macro added
which will call GUI _AA Dr awPol yQut | i ne() instead.
Chapter Memory Devices updated.

e New function GU _MEMDEV_CopyRect () added.
Chapter Bitmap Converter updated.

e Command table updated and restructured.

e -di t herinto...commands added.

6.26

220428

FO

Chapter The Window Manager (WM) updated.
e New function WM _Get Cont ent Rect () added.
e New function WM _Get Cont ent Rect Ex() added.
e New function WM_I sUnt ouchabl e() added.
Chapter Widgets updated.
e New SCROLLER widget added: smartphone-like scroll bar widget.
e New WHEEL widget added: new and improved version of the LIST-
WHEEL widget.
e Parameters of SW PELI ST_Get Over | ap() changed.
e Parameters of SW PELI ST_Set Over |l ap() changed.
e Parameters of SW PELI ST_Get Def aul t Over | ap() changed.
e Parameters of SW PELI ST_Set Def aul t Over | ap() changed.

6.24

220118

FO

Chapter Configuration updated.

e New function GUI _Set OnLogFunc() added.

e New function GUI _Set OnWar nFunc() added.
Chapter 2-D Graphic Library updated.

e New function GUI _Dr awAr cHREx() added.

e New function GUI _Dr awFr ane() added.

e New function GUI _Dr awFr aneEx() added.
Chapter Displaying bitmap files updated.

¢ Added “Limitations” sub-section to JPEG section.
Chapter Colors updated.

e Added new color conversion GUI CC_666_18.

e Added new color conversion GUI CC_M566_18.
Chapter Widgets updated.

o New function DROPDOWN_Cl ear () added.

e New function DROPDOWN_Set Text () added.

e New function HEADER Get Bor der H() added.
New function HEADER Get Bor der V() added.
New function HEADER Set Bor der H() added.
New function HEADER Set Bor der V() added.
New function LI STVI EW d ear () added.

New function LI STVI EW Get Gri dCol or () added.

e New function LI STVI EW Set Gri dCol or () added.
Chapter Anti-aliasing updated.

e New function GUI _AA Set Buf f er Si ze() added.

6.22

211116
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Chapter Colors updated.
e New color conversion GUI CC 88881 added.
Chapter Fonts updated.
e New function GUI _BDF_Enbol denFont () added.
e New function GUI _BDF_Enbol denFont Ex() added.
e New function GUI _BDF_Set Let t er Spaci ng() added.
e New function GUI _FT_Get Measur enment Char s() added.
e New function GUI _FT_Set Measur enment Char s() added.
e New function GUI _TTF_Enbol denFont () added.
e New function GUI _TTF_Enbol denFont Ex() added.
e New function GUI _TTF_Obl i queFont () added.
e New function GUI _TTF_Obl i queFont Ex() added.
Chapter The Window Manager (WM) updated.
e Section ‘'Widgets with motion support’ added.
e New function WV Del et eW ndowSecur e() added.
Chapter Widgets updated.
e New function DROPDOWN_Enabl eMbt i on() added.
o DROPDOWN widget now sends DROPDOAN_NOTI FI CATI ON_COLLAPSED
and DROPDOWN_NOTI FI CATI ON_EXPANDED notifications to its parent.
e New function LI STVI EW Get Def aul t BkCol or () added.
e New function LI STVI EW Get Def aul t Font () added.
e New function LI STVI EW Get Def aul t Gri dCol or () added.
e New function LI STVI EW Get Def aul t Scrol | St epH() added.
e New function LI STVI EW Get Def aul t Text Col or () added.
e New function LI STVI EW Set Def aul t Scrol | St epH() added.
e New function LI STVI EW Set Scrol | St epH() added.
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New function LI STVI EW Get Scrol | St epH() added.
New function LI STVI EW Set Scrol | Pos() added.
New function MULTI EDI T_Get Def aul t Al i gn() added.
New function MULTI EDI T_Get Def aul t BkCol or () added.
New function MULTI EDI T_Get Def aul t Cur sor Col or () added.
New function MULTI EDI T_Get Def aul t Font () added.
New function MULTI EDI T_Get Def aul t HBor der () added.
New function MULTI EDI T_Get Def aul t Text Col or () added.
New function MULTI EDI T_Set Def aul t Al i gn() added.
New function MULTI EDI T_Set Def aul t BkCol or () added.
New function MULTI EDI T_Set Def aul t Cur sor Col or () added.
New function MULTI EDI T_Set Def aul t Font () added.
New function MULTI EDI T_Set Def aul t HBor der () added.
New function MULTI EDI T_Set Def aul t Text Col or () added.
New function SW TCH_Di sabl eAni mati on() added.

e SWIPELIST widget now sends notifications when its overlap area has
been reached or released.
Chapter emWinView updated.

e Selection position and size can now be edited from a dialog.

® O o & o o o o ¢ 0o 0o o o o o

6.20

210810

FO

Chapter Displaying Text updated.
e New function GUI _Get ShowM ssi ngChar act er s() added.
Chapter 2-D Graphic Library updated.
e New function GUI _Dr awAr cHR() added.
e New function GUI _Dr awPi eHR() added.
Chapter Fonts updated.
e 'Requirements’ section added.
Chapter Movies updated.
¢ Bitmap-based emWin movie files added.
Chapter Widgets updated.
e New function GAUGE_Get Range() added.
* Fixed mistakes in the SPINBOX configuration options table.
e New function | MAGE_Set Al i gn() added.
e New function | MAGE_Set O f set () added.
e New function | MAGE_Set Al pha() added.
e New function | MAGE_Set Angl e() added.
e New function | MAGE_Set Scal e() added.
e New function | MAGE_Enabl eLQ() added.
Chapter VNC server updated.
e Multiple VNC connections to the same layer are now possible.
e Section for connection with a web browser added.
Chapter Anti-aliasing updated.
e New function GUI _AA Dr awPi e() added.
Chapter Bitmap Converter updated.
¢ Bitmap-based emWin movie files added.
Chapter Display drivers updated.
e GUI DRV_SLi nEPD_SSD1673 now supports SSD1680.
e GUI DRV_SLi nEPD now supports UC8451.
e GUI DRV_FI exCol or now supports ST7715.
Chapter Support updated.
* Fixed typo and updated FAQ.
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Chapter Fonts updated.

e New function GUI _BDF_Cr eat eFont () added.

e New function GUI _BDF_Del et eFont () added.

e New function GUI _BDF_Get Fani | yNanme() added.

e New function GUI _BDF_Get St yl eNane() added.

e Function GUI _TTF_DestroyCache() renamed to GUI _FT_Dest r oy-
Cache() .

e Function GUI _TTF_Done() renamed to GUI _FT_Done() .

e Function GUI _TTF_Set CacheSi ze() renamed to GUI _FT_Set -
CachesSi ze() .

e New function GUI _Get Fal | backFont () added.

e New function GUI _Set Fal | backFont () added.

e New function GUI _Set FuncGet Fal | backFont () added.
Chapter Font Converter updated.

* New command line options added added.
Chapter Simulation updated.

e New function SI M_GUl _Enabl eModi fi er Key() added.

e New function SIM_GUl _I sModi fi er KeyEnabl ed() added.
Chapter Display drivers updated.

e GUI DRV_FI exCol or supports Sitronix ST7626.
Chapter Memory Devices updated.

e New function GUI _MEMDEV_Get Bi t sPer Pi xel () added.
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e New function GU _MEMDEV_Get Sel Mendev() added.
Chapter 2-D Graphic Library updated.
e New function GUI _Set Aft er Exi t Hook() added.
Chapter Animations updated.
e New function GUI _ANI M_AddI t enByl d() added.
e New function GUI _ANI M Creat eWt hl d() added.
e New function GUI _ANI M Del et eByl d() added.
e New function GUI _ANI M Get () added.
e New function GUI _ANI M St art ExI d() added.
e New function GUI _ANI M_St opByl d() added.
Chapter Configuration updated.
e New function GUI _Set FuncDr awGi r cl e() added.
e New function GUI _Set FuncDr awLi ne() added.
e New function GUI _Set FuncDr awRoundedRect () added.
e New function GUI _Set FuncFi | | G rcl e() added.
e New function GUI _Set FuncFi | | RoundedRect () added.
e Table of currently existing ready to use hardware accelerators added.
e Structure of sub chapters changed.
Chapter Widgets (window objects) updated.
e New function LI STBOX_Get Vi sl t em ndi ces() added.
New function LI STBOX I sl tenPartial | yVi si bl e() added.
New function KEYBOARD_Set Radi us() added.
New function KEYBOARD_ Set Space() added.
Parameters changed of LI STBOX_Enabl eMdti on(), LI STVI EW Enabl e-
Mbti on() and MULTI EDI T_Enabl eMoti on() . Calls of previous versions are
not affected by this.
e Added support of the following keys to LISTBOX: GUI _KEY_HOME,
GUl _KEY_END, GUI _KEY_PGUP, GUI _KEY_PGDOWN
Chapter ‘Viewer’ renamed to emWinView.
e emWinView tool rewritten.
e Added Selection/Measure tool.
e Keyboard input gets send to emWin application.
e Transparency is shown for multi-layer configurations.

L]
L]
L]
L]

201120

FO

Chapter 2-D Graphic Library updated.

e New function GUI _Cr eat eBi t mapFr onSt r eanRLE1() added.
Chapter Widgets (window objects) updated.

e New function EDI T_Get M nMax() added.

e New function SPI NBOX_GCet Range() added.

e New function TEXT_Get Fr aneCol or () added.

e New function TEXT_Get Def aul t Fr anmeCol or () added.

e New function TEXT_Set Fr aneCol or () added.

e New function TEXT_Set Def aul t Fr anmeCol or () added.

e PROGBAR now sends VW _NOTI FI CATI ON_VALUE_CHANGED to parent
when its value has changed.

e New keyboard layout KEYBOARD_ARA for Arabic added.

e New function MULTI EDI T_Enabl eMbt i on() added.

e New function MULTI EDI T_Set Cur sor Col or () added.
New function MULTI EDI T_Set | nvert Cur sor () added.
New function HEADER Set Col utimsResi zeabl e() added.
New function BUTTON_Set Toggl eMbde() added.
New function BUTTON _Toggl e() added.

e BUTTON_REACT_ON_LEVEL is now the default way how PID events are
handled by a BUTTON.

e New function SW PELI ST_Set Over | ap() added.
New function SW PELI ST_Get Over | ap() added.
New function SW PELI ST_Set Def aul t Over | ap() added.
New function SW PELI ST_Get Def aul t Over| ap() added.
New function LI STVI EW Get Vi sRowl ndi ces() added.
New function LI STVI EW | sRowPar ti al | yVi si bl e() added.
Chapter Anti-aliasing updated.

e New function GUI _AA_Dr awRoundedFr ane() added.

e New function GUI _AA_Dr awRoundedFr aneEx() added.
Chapter Memory Devices updated.

e New function GUI _MEMDEV_Ser i al i zeExBMP() added.

¢ Fixed color format issue in GUI _MEMDEV_PunchQut Devi ce() example.
Chapter AppWizard updated.

e New function APPW Set Cust Cal | back() added.
Chapter Bitmap Converter updated.

e Reading of C and DTA files added.

e New bitmap format RLE1 (compressed 1bpp) added.

e Added section about memory footprint.

6.14
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Structure of chapters reworked.
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Chapter Introduction to emWin updated.

e Added “Complete emWin system” diagram.

e Example section enhanced.

e Added information about AppWizard.
Chapter Getting Started updated.

e Prep.bat, CC.bat and Lib.bat examples updated to GCC/Cortex-M4.
Chapter Simulation updated.

e Hardkey bitmap examples updated.
Chapter Fonts updated.

e New function GUI _Get Trai | i ngBl ankRows() added.

e New function GUI _Get Leadi ngBl ankRows() added.
Chapter The Window Manager (WM) updated.

e WM Get User Dat a() now returns 0O if the given handle is NULL.
Chapter Widgets (window objects) updated.

e New KEYBOARD widget added.
New function KEYBOARD Cr eat eUser () added.
New function KEYBOARD _Cr eat el ndi rect () added.
New function KEYBOARD Export Layout () added.
New function KEYBOARD_Export PatternFil e() added.
New function KEYBOARD_Set Layout () added.
New function KEYBOARD Set St reanmedLayout () added.
New function KEYBOARD_Set Col or () added.
New function KEYBOARD_ Set Font () added.
New function KEYBOARD_Set Peri od() added.
New function EDI T_Enabl eAut oScrol | () added.

® O o o o o o o o o

200417

FO

Chapter Displaying bitmap files updated.

e Added member Pr ogr essi ve to struct GUI _JPEG | NFOto tell whether
or not the JPEG image is progressive.
Chapter Anti-aliasing updated.

e New function GUI _AA Fil | El I'i pseXL() added.

200408

FO

Chapter 2-D Graphic Library updated.

e New function GUI _QR _Cr eat eFraned() added.
Chapter Widgets (Window objects) updated.
New GAUGE widget added.
New function GAUGE_Cr eat el ndi rect () added.
New function GAUGE_Cr eat eUser () added.
New function GAUGE_Get Val ue() added.
New function GAUGE_Set Al i gn() added.
New function GAUGE_Set BkCol or () added.
New function GAUGE_Set Col or () added.
New function GAUGE_Set Of f set () added.
New function GAUGE_Set Radi us() added.
New function GAUGE_Set Range() added.
New function GAUGE_Set RoundedEnd() added.
New function GAUGE_Set RoundedVal ue() added.
New function GAUGE_Set Val ue() added.
New function GAUGE_Set Val ueRange() added.
New function GAUGE_Set W dt h() added.
New QRCODE widget added.
New function QRCODE_Cr eat el ndi rect () added.
New function QRCODE_Cr eat eUser () added.
New function QRCODE_Set EccLevel () added.
New function QRCODE_Set Nunvbdul es() added.
New function QRCODE_Set Pi xel Si ze() added.
New function QRCODE_Set Text () added.
New function QRCODE_Set W Fi Text () added.

200318

emWin User Guide & Reference Manual

FO

Chapter AppWizard updated.
o New function APPW Get Font () added.
Chapter Widgets (window objects) updated.
e New function RADI O Get | mage() added.
e New function LI STVI EW Get LBor der () added.
e New function LI STVI EW Get RBor der () added.
e New function LI STVI EW Get Text Al i gn() added.
e New function LI STVI EW Row sDi sabl ed() added.
e New function | MAGE_Set Ti | ed() added.
e New function | MAGE_Get | mageSi ze() added.
e New function GRAPH Set G'i dOF f Y() added.
e New function CHECKBOX_Get Def aul t Al'i gn() added.
e New function CHECKBOX_Set Def aul t Al i gn() added.
e New function CALENDAR_ShowbDat e() added.
e New function CALENDAR_Get Weekday() added.
Chapter Language Support updated.
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e Updated section Thai language support.
e New function GUI _UC Enabl eThai () added.

200313

FO

Chapter Displaying Text updated.
e Added parameter to GUI _Get Char Fr onPos() to save character index.
Chapter Fonts updated.
e New function GUI _Get Stri ngDi st XEx() added.
Chapter Movies updated.
e New function GUI _MOVI E_Get | nf oH() added.
e New function GUI _MOVI E_Get Nunfr anes() added.
Fixed a bug with GUI _Dr awBi t mapEx() where transparency wasn’t drawn
correctly.
Chapter Widgets (window objects) updated.
¢ Added the functionality of HOME and END keys to EDIT widget.
e Added automatic horizontal text scrolling to EDIT widget.
e New function TEXT_Get Rot ati on() added.
New function TEXT_Set Rot ati on() added.
e New function TEXT_Set Def aul t Rot ati on() added.
e New function TEXT_Get Def aul t Rot ati on() added.
e New function TEXT_Get Text Of f set () added.
e New function TEXT_Set Text O f set () added.
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Chapter Simulation updated.

e Screenshots updated.

e SI M GUI _Set Conposi teSi ze() and SI M GUl _ShowDevi ce() enhanced.

¢ Added 'Data structures’ section to Device simulation API.

¢ Added 'Defines’ section to Device simulation API.
Chapter Viewer updated.
e Screenshots updated.
Chapter AppWizard updated.
e Screenshots updated.
Chapter emWinSPY updated.
e Screenshots updated.
Chapter Displaying text updated.

¢ Added 'Defines’ section to Text API.

¢ Added 'Enumerations’ section to Text API.
Chapter 2-D Graphic Library updated.

e New function GUI _Dr awRoundedRect Ex() added.

e New function GUI _Dr awRoundedFr aneEx() added.

e Added 'Data structures’ section to Graphic API.

* Added 'Defines’ section to Graphic API.

Chapter Displaying bitmap files updated.

¢ Added 'Data structures’ section to JPEG API.

¢ Added 'Data structures’ section to GIF API.
Chapter Bitmap Converter updated.

e Screenshots updated.

Chapter Language Support updated.

* References to BiDi removed even if emWin is compiled with GUI _SUP-
PORT_BI DI . Calling of GUI _UC_Enabl eBI DI () now is mandatory.
Chapter Fonts updated.

¢ Added 'Data structures’ section to Font API.

¢ Added 'Defines’ section to Font API.

Chapter Font Converter updated.

e Screenshots updated.
Chapter Movies updated.

e Screenshot updated.

¢ Added 'Data structures’ section to Movie API.

¢ Added 'Defines’ section to Movie API.

Chapter Animations updated.

* Added section Using a delete callback function.

¢ Added 'Data structures’ section to Animation API.

¢ Added 'Defines’ section to Animation API.
Chapter Colors updated.

e Screenshot updated.

Chapter Memory Devices

* Added 'Defines’ section to Memory Device API.
Chapter The Window Manager (WM) updated.

¢ Added 'Data structures’ section to WM API.

¢ Added 'Defines’ section to WM APL.

Chapter Widgets (window objects) updated.

¢ Added 'Defines’ section to BUTTON API.

¢ Added 'Defines’ section to CHECKBOX API.

¢ Added 'Defines’ section to DROPDOWN API.

¢ Added 'Defines’ section to EDIT API.
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e Added 'Defines’ section to FRAMEWIN API.

e Added ‘Defines’ section to GRAPH API.

e New function GRAPH_DATA XY_d ear () added.

New function GRAPH_DATA XY_Get Li neVi s() added.
New function GRAPH_DATA XY_GCet Poi nt Vi s() added.
New function GRAPH_DATA _XY_Set Li neVi s() added.
New function GRAPH_DATA_XY_Set Poi nt Vi s() added.
New function HEADER Del et el t en() added.

New function HEADER Get Sel () added.

New function HEADER Set Fi xed() added.

e New function HEADER Set Scr ol | Pos() added.

e Added ‘Defines’ section to ICONVIEW API.

* Added ‘Defines’ section to IMAGE API.

* Added ‘Defines’ section to LISTBOX API.

e o o o o o o

e Added ‘Defines’ section to LISTVIEW API.

e Added ‘Defines’ section to LISTWHEEL API.

e Added ‘Data structures’ section to MENU API.

e Added 'Defines’ section to MENU API.

e Added ‘Defines’ section to MULTIEDIT API.

* Added 'Defines’ section to MULTIPAGE API.

* Added ‘Defines’ section to RADIO API.

e New function RADI O _Get Num t ens() added.

e New function RADI O_Get Spaci ng() added.

e New function RADI O_Set Spaci ng() added.

e Added ‘Defines’ section to SCROLLBAR API.

e Added '‘Defines’ section to SLIDER API.

e Added '‘Defines’ section to SPINBOX API.

e Added ‘Defines’ section to SWIPELIST API.

e Added ‘Defines’ section to SWITCH API.
Chapter Dialogs updated.

e Added ‘Data structures’ section to CALENDAR API.

* Added ‘Defines’ section to CALENDAR API.

e Added '‘Defines’ section to CHOOSECOLOR API.

e Added ‘Data structures’ section to CHOOSEFILE API.

e Added ‘Defines’ section to CHOOSEFILE API.
Chapter MultiLayer / MultiDisplay support updated.

o Added 'Data structures’ section to MultiLayer API.
Chapter MultiTouch support (MT) updated.

* Added ‘Data structures’ section to Basic buffer access API.

* Added '‘Defines’ section to Basic buffer access API.
Chapter Cursors updated.

e Added ‘Data structures’ section to Cursor API.
Chapter VNC Server updated.

e Added ‘Data structures’ section to VNC Server API.
Chapter Indexes updated.

e Added 'Types’ index for data structures.

200203

JE

Chapter Display drivers updated.
e GUI DRV_SPage supports Sitronix ST7571, GUI DRV_SPage_Set 1510()

emWin User Guide & Reference Manual

200106

FO

New chapter AppWizard.

e New function APPW Set Var Dat a() added.

e New function APPW Get Var Dat a() added.
Chapter Displaying Text updated.

e New function GUI _Get Char FronPos() added.
Chapter 2-D Graphic Library updated.

e New function GUI _BARCODE_Dr aw() added.
New function GUI _BARCODE_Get XSi ze() added.
New function GUI _Dr awGr adi ent VEx() added.
New function GUI _Dr awGr adi ent HEx() added.
New function GUI _Dr awGr adi ent WEX() added.
New function GUI _Dr awGr adi ent MHEx() added.
New function GUI _Dr awGr adi ent RoundedVEx() added.
New function GUI _Dr awGr adi ent RoundedHEx() added.
New function GUI _Fi | | RoundedRect Ex() added.
New function GUI _YUWV_Creat e() added.
New function GUI _YUV_Cr eat eEx() added.
New function GUI _YUV_Del et e() added.
New function GUI _YUV_Del et eEx() added.
New function GUI _YUV_GCet pDat a() added.
New function GUI _YUV_Get pDat aEx() added.
New function GUI _YUV_I nval i dat eAr ea() added.
New function GUI _YUV_Set Peri odEx() added.
New function GUI _YUV_Set Peri od() added.
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Chapter Animations updated.
e New function GUI _ANI M Del et eAl | () added.
New function GUI _ANI M Get Fi rst () added.
New function GUI _ANI M_Get Next () added.
New function GUI _ANI M _Get Dat a() added.
New function GUI _ANI M_I sRunni ng() added.
New function GUI _ANI M_Get Nuri t ens() added.
e New function GUI _ANI M Get | t enDat a() added.
Chapter Widgets (window objects) updated.
e New ROTARY widget added.
New SWITCH widget added.
New function EDI T_Get Char At Pi xel () added.
New function EDI T_Get Sel () added.
New function EDI T_Get Sel Text () added.
New function GRAPH_DATA _YT_Set Col or () added.
New function GRAPH_DATA_XY_Set Col or () added.
New function HEADER_Get Col urmFr onPos() added.
New function LI STBOX_Enabl eMoti on() added.
New function LI STVI EW Enabl eMoti on() added.
New function MULTI EDI T_Get NunChar s() added.
New function MULTI EDI T_Get Text FronLi ne() added.
New function MULTI EDI T_Get Text FronPos() added.
New function MULTI PAGE_Get TabHei ght () added.
New function MULTI PAGE_Get TabW dt h() added.
New function MULTI PAGE_Get NuniTabs() added.
New function SW PELI ST_I sSepl tenm() added.
Fixed a bug with the LISTVIEW widget where column headers would
not move in fixed mode.
e Fixed a bug with LI STWHEEL_Set | t enDat a() that would cause a crash.
¢ Fixed a bug where if SKI NFLEX_PROPS where set only for the SPI N-
BOX_SKI NFLEX_PI _FOCUSED state, the lower button wasn’t drawn correctly.
e Fixed a bug where if DROPDOWN was collapsed it was possible to se-
lect disabled item by keyboard.
* Fixed a bug where some widgets in a MULTIPAGE widget wouldn’t get
the focus.
Chapter Sprites updated.
* Fixed a bug where sprites weren’t working with 1bpp bitmaps.
Chapter Anti-aliasing updated.
¢ Fixed a bug where GUI _AA Dr awLi ne() didn’t draw a line in a window
properly, added missing WM _ADDORG( x1, y1).
Chapter Display drivers updated.
e GUI DRV_FI exCol or supports UC1698, GUI DRV_FI exCol or _Func66725
Chapter VNC Server updated.
e emVNC is now available for MacOS and Linux.
e New functions such as managing last connections, zooming in and out
and fullscreen mode.

e o o o o

® O 0 & o o o o o 0o 0o 0o 0o 0o o o o

5.50

191015

FO

Various corrections and improvements.

5.50

190528

SC

Chapter Displaying Text updated.

e New function GUI _ShowM ssi ngChar act er s() added.
Chapter 2-D Graphic Library updated.

e New function GUI _Dr awGr adi ent MH() added.

e New function GUI _Dr awGr adi ent W() added.
Chapter Memory Devices updated.

e New function GUI _MEMDEV_Cr eat eCopy() added.
Chapter The Window Manager (WM) updated.

e New function WM _Set Unt ouchabl e() added.
Chapter Widgets (window objects) updated.

e New function GRAPH | nvert Scrol | Bar () added.

e New function GRAPH_DATA_YT/XY_Set Col or () added.

o New function KNOB_Set | nvert () added.

e New function KNOB_Set Rot at eHQ() added.

e New function KNOB_Set Rot at eLQ() added.

e New function SLI DER_Enabl eFocusRect () added.

e New function SLI DER Set I nvert Di r () added.

o New function SPI NBOX_Set Ti ner Peri od() added.
Chapter Display drivers updated.

e New driver GUI DRV_SLi nEPD added.

e New driver GUI DRV_SSD1322 added.
Chapter Configuration updated.

e New function GUI _Al phaEnabl eFi | | Rect H\() added.

5.48

180611

SC

Chapter Displaying Text updated.

© 2024 SEGGER Microcontroller GmbH




12

emWin User Guide & Reference Manual

Software

Revision

Date

By

Description

e New function GUI _Set O ear Text Rect Mode() added.
Chapter The Window Manager (WM) updated.

e New function WM Rect 2Scr een() added.

e New function WM Rect 2 i ent () added.

e New function WM _XY2Scr een() added.

e New function WM _XY2d i ent () added.

Chapter Widgets (window objects) updated.

e New function LI STBOX_Set Fi xedScr ol | Pos() added.
Chapter Language Support updated.

e New function GUI _UC _Set EncodeSJI S() added.

Chapter Display drivers updated.

e New function GUI DRV_FI exCol or _Set Ori ent ati on() added.
New function GUI DRV_S1D13781_Set Ori ent ati on() added.
New function GUI DRV_S1D13L01_Set Ori ent ati on() added.
New fucntion LCD_Refresh() added.

New function LCD_RefreshEx() added.

New function LCD_ROTATE_AddDri ver () added.
New function LCD_ROTATE_AddDr i ver Ex() added.
New function LCD_ROTATE_DecSel () added.

New function LCD_ROTATE_DecSel Ex() added.
New function LCD_ROTATE_I ncSel () added.

New function LCD_ROTATE_I ncSel Ex() added.
New function LCD_ROTATE_Set Cal | back() added.
New function LCD_ROTATE_Set Sel () added.

New function LCD_ROTATE_Set Sel Ex() added.

e GUI DRV_FI exCol or support for SSD1353 added.
Chapter Configuration updated.

e New function GUI _ALLOC Get Mem nf o() added.
New function GUI _AA Set FuncFill Circl e() added.
New function GUI _AA Set FuncFi | | Pol ygon() added.
New function GUI _AA Set FuncDr awCi rcl e() added.
New function GUI _AA Set FuncDr awLi ne() added.
New function GUI _AA Set FuncDr awPol yQut | i ne() added.
New function GUI _AA Set FuncDr awAr c() added.
New function GUI _AA Set pf Strcnp() added.

New function GUI _AA Set pf Strcpy() added.
New function GUI _AA Set pf Strlen() added.

® O o o o o o o o o o o o

e O o o o o o o o

5.46

171212

SC

Chapter Introduction to emWin updated.
e Support of 64 bit data models added.
Chapter Bitmap Converter updated.
e Description of DTA files added.
Chapter The Window Manager (WM) updated.
e New message WM _SET_CALLBACK added.
e Desktop window (WM_HBKW N) is able to get user data now.
Chapter Widgets (window objects) updated.
e New functon CHECKBOX_Get | mage() added.
e New function HEADER Get | t enlText () added.
Chapter Display drivers updated.
e New function LCD_Get VRAMAddr () added.
e New function LCD_Get VRAMAddr Ex() added.
e GUI DRV_FI exCol or support for HX8367 added.
e GUI DRV_SPage support for UC1628 added.
e GUI DRV_SPage support for ST75320 added.
e GUI DRV_SPage support for SSD1309 added.
Chapter Timing- and execution-related functions updated.
e renamed GUI _Error () to GUl _ErrorQut().

5.44

171115

SC

Fixed table description.

5.44

171020

SC

Chapter emWin SPY updated.

e New function GUI _SPY_St art Ser ver Ex() added.
Chapter 2-D Graphic Library updated.

e New function GUI _SPLI NE_Cr eat e() added.

e New function GUI _SPLI NE_Dr aw() added.

e New function GUI _SPLI NE_Del et e() added.

e New function GUI _SPLI NE_Get Y() added.

e New function GUI _SPLI NE_Get XSi ze() added.

e New function GUI _SPLI NE_Dr awAA() added.
Chapter Displaying bitmap files updated.

e New function GUI _JPEG_Set pf Dr awEx() added.
Chapter Movies updated.

e New function GUI _MOVI E_Set pf Noti f y() added.

e New functionality of displaying AVI files added.
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Chapter The Window Manager (WM) updated.
e New message WM _USER _DATA added.
Chapter Widgets (window objects) updated.
e New function EDI T_Get Text Al i gn() added.
Chapter Anti-aliasing updated.
e New function GUI _AA DrawCircl e() added.
Chapter Display drivers updated.
e New driver GUI DRV_SH MEM 3 added.
e GUI DRV_FI exCol or support for ST7775 added.
e New function GUI DRV_SPage_Set UC1610() added.
e GUI DRV_1611 removed, covered by GUI DRV_SPage.
Chapter Configuration updated.
e New function GUI _ALLOC Get MaxUsedByt es() added.
e New function GUI _Regi sterAfterlnitHook() added.
e New functionality, interface for JPEG hardware support.

5.42

170731

SC

Chapter Displaying Text updated.

e New function GUI _Di spStri ngl nRect W apEx() added.

e New function GUI _Set Stri keW dt h() added.
Chapter 2-D Graphic Library updated.

e New function GUI _AddRect () added.
Chapter Bitmap Converter updated.

e Description about options dialog
Chapter Widgets (window objects) updated.

e New function CHECKBOX_Get BkCol or () added.

e New function CHECKBOX_Get BoxBkCol or () added.

e New function CHECKBOX_Get FocusCol or () added.
New function CHECKBOX_Get Font () added.
New function CHECKBOX_Get Text Al i gn() added.
New function CHECKBOX_Get Text Col or () added.
New function DROPDOM_Get BkCol or () added.
New function DROPDOM_Get Col or () added.
New function DROPDOM_Get Font () added.
New function DROPDOM_Get Text Col or () added.
New function GRAPH_Get Col or () added.
New function HEADER_Get Font () added.
New function | CONVI EW Get BkCol or () added.
New function | CONVI EW Get Font () added.
New function | CONVI EW Get Text Col or () added.
New function | CONVI EW Get Rel easedl t en() added.
New function LI STBOX_Get BkCol or () added.
New function LI STBOX_Get Text Col or () added.
New function MENU_Get BkCol or () added.
New function MENU_Get Font () added.
New function MENU_Get Text Col or () added.
New function MULTI EDI T_Get BkCol or () added.
New function MULTI EDI T_Get Font () added.
New function MULTI EDI T_Get Text Col or () added.
New function MULTI EDI T_ShowCur sor () added.
New function MULTI PAGE_Get BkCol or () added.
New function MULTI PAGE_Get Text Col or () added.
New function PROGBAR_Get Bar Col or () added.
New function PROGBAR_Get Font () added.
New function RADI O _Get BkCol or () added.
New function RADI O_Get FocusCol or () added.
New function RADI O _Get Font () added.
New function RADI O_Get Text Col or () added.
New function SCROLLBAR_Get Col or () added.
New function SPI NBOX_Get Font () added.
New function SPI NBOX_Get Text Col or () added.

e New function TEXT_Set Dec() added.
Chapter Dialogs updated.

e New function CALENDAR_AddKey() added.
Chapter Display drivers updated.

e 16bpp support for GUI DRV_S1D13L01 added.

e 16bpp support for GUI DRV_S1D13781 added.

e New function LCD_Set Buf f er Pt r () added.

e New function LCD_Set Buf f er Pt r Ex() added.

5.40

emWin User Guide & Reference Manual

170524

JE

Chapter Displaying bitmap files updated.
e Download link to PNG library changed.

Chapter Fonts updated.
e Download link to iType and iTypeSpark glue code changed.
e Download link to Freetype library changed.
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e Description of XBF format added.

5.40

170508

JE

Chapter Display drivers updated.
e New driver GUI DRV_S1D13L01 added
e New driver GUI DRV_S1D13L02 added
e New driver GUI DRV_S1D13L04 added

5.40

170302

JE

Chapter Simulation updated.

e Function SI M_GUI _SaveConposi t eBMP() added.
Chapter Displaying Text updated.

e Function GUI _W apSet Separ at or s() added.

e Function GUI _W apGet Posi tions() added.
Chapter Movies updated.

e Function GUI _MOVI E_Dr awFr ane() added.
Chapter Widgets (window objects) updated.

e Function | CONVI EW Get | t enBi t map() added.
Function | CONVI EW Set Oaner Dr aw( ) added.
Function MULTI EDI T_Set Cur sor Char Pos() added.
Function MULTI EDI T_Set Cur sor Pi xel Pos() added.
Function W DGET_Set Focusabl e() added.
Function W DGET_Enabl eSt r eamAut o() added.
Chapter Bitmap Converter updated.

e Bitmap Converter now supports JPEG files.

e New command line option ‘reducecolors’ added.

e New command line option ’hide’ added.

e New command line option ’scale’ added.
Chapter The Window Manager (WM) updated.

e Function WM _Get Num nval i dW ndows() added.

e Function WM_MOTI ON_Set Thr eshol d() added.

e ‘Overlapping’ support added to WM _MOTI ON.

* New variables added to W, _MOTI ON_I NFO.
Chapter Display drivers updated.

e Function LCD_On() and LCD_OnEx() added.

e Function LCD OFf () and LCD_O f Ex() added.
Chapter Configuration updated.

e Function GUI _Set pf Menset () added.

e Function GUI _Set pf Mentpy() added.

5.38

161124

JE
SC

Chapter Simulation updated.
e Function SI M _GUI _Del ay() added.
e Function SI M_GUI _Execl dl e() added.
e Function SIM GUI _Get Ti me() added.
Chapter 2-D Graphic Library updated.
e Function GUI _GCACHE 4_Creat e() added.
e Function GUI _GCACHE_4_Cr eat eEx() added.
Chapter Fonts updated.
e Function GUI _Get Def aul t Font () added.
Chapter Animations updated.
e Function GUI _ANI M St art Ex() added.
e Function GUI _ANI M St op() added.
Chapter Colors updated.
e Function GUI _Get Def aul t BkCol or () added.
e Function GUI _Get Def aul t Col or () added.
e Function GUI _Set Def aul t BkCol or () added.
e Function GUI _Set Def aul t Col or () added.
Chapter Memory Devices updated.
e Function GUI _MEMDEV_MULTI BUF_Enabl e() added.
Chapter The Window Manager (WM) updated.
e Explanation how to work with WM and multiple layers added.
Chapter Widgets (window objects) updated.
e MULTIEDIT: GUI _KEY_PGUP and GUI _KEY_PGDOM added
Chapter Pointer Input Devices updated.
e Function GUI _PI D_Set Hook() added.
Chapter Display drivers updated.
e LCD_DEVFUNC_DRAVWBMP_32BPP added to LCD_Set DevFunc() .
e New driver GUI DRV_S1D13513 added.
e GUI DRV_FI exCol or : 24bpp mode added to F66720.
Chapter VNC Server updated.
e Function GUI _VNC_Set Ret r yCount () added.
Chapter Timing and execution related functions updated.
e Function GUI _Get Ti neSl i ce() added.
e Function GUI _Set Ti neSl i ce() added.
Chapter Configuration updated.
e Explanation added how to work with a frame buffer and DCACHE
e Function GUI _Set FuncDr awAl pha() added.
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e Function GUI _DCACHE_Cl ear () added.
e Function GUI _DCACHE_Set O ear CacheHook() added.

5.36

160906

JE

Chapter Performance and Resource usage updated.
e Performance values for ARM Cortex-M4 and A9 added
e Image performance values recalculated

5.36

160901

JE

Chapter Display drivers updated.
e GUI DRV_FI exCol or : 24bpp mode added

5.36

160829

JE

Chapter Widgets (window objects) updated.
e Function SW PELI ST_Get Thr eshol d() added.
e Function SW PELI ST_Set Thr eshol d() added.
e Function SW PELI ST_Set Def aul t Thr eshol d() added.
e Function SW PELI ST_Get Def aul t Threshol d() added.
e Function GRAPH_DATA YT_Get Val ue() added.
e Function GRAPH_DATA XY_GCet Poi nt () added.

Chapter Anti-aliasing updated.
e Function GUI _AA_Enabl eGanmaAA4() added.
e Function GUI _AA_ Set GanmaAA4() added.
e Function GUI _AA Get GanmaAA4() added.

Chapter Language Support updated.
e Explanation of Unicode standard compatibility added.
e Function GUI _UC_Set BaseDi r () added.

Chapter Display drivers updated.
e Support for Sitronix ST7796 added to GUI DRV_FI exCol or .
e Support for LDT LD7138 added to GUI DRV_FI exCol or .
e Support for SP9230 added to GUI DRV_FI exCol or .
e Support for IST3501 added to GUI DRV_SPage.
e Support for Sitronix ST7570 added to GUI DRV_SPage.

5.34

160621

JE

Chapter Introduction updated.
e Compiler limitation added: ‘char’ needs to be 8 bit

5.34

160517

JE

Chapter Display drivers updated.
e GUI DRV_SH MEM: LS013B7DHO06 removed, only b/w supported

5.34

160425

JE

Chapter Getting Started updated.

e Function GUI _I sl nitialized() added.
Chapter Simulation updated.

e Function SI M GUI _SaveBMP() added.

e Function SI M_GUI _SaveBMPEx added.
Chapter 2-D Graphic Library updated.

e Function GUI _QR Creat e() added.

e Function GUI _QR Del et e() added.

e Function GUI _QR Draw() added.

e Function GUI _QR Get I nfo() added.

e Function GUI _Set Cont r ol Hook() added.
Chapter Displaying bitmap files updated.

e Function GUI _BMP_Enabl eAl pha() added.
Chapter Fonts updated.

e Support for iTypeSpark® font engine added.
Chapter Widgets (window objects) updated.

e Function LI STBOX_Get Oaner () added.
Chapter Pointer Input Devices updated.

e Function GUI _PI D_Set | ni t Func() added.
Chapter Display drivers updated.

* New display driver for Sharp Memory LCDs added
Chapter VNC Server updated.

» File transfer capabilities added.
Chapter Configuration updated.

e Macro GUI _PCST_I NI T added.

5.32

emWin User Guide & Reference Manual

150930

JE

Chapter Simulation updated.
e Function SI M_GUI _Get Conposi t eTouch() added.
e Function SI M_GUI _Set Conposi t eTouch() added.
Chapter emWinSPY updated.
e RTT connection added.
Chapter Widgets (window objects) updated.
e New widget 'SWIPELIST’ added.
e Function LI STVI EW Set Sel Col () added.
e Function SLI DER_Get Range() added.
e Function EDI T_Enabl el nver si on() added.
Chapter Language Support updated.
e Function GUI _LANG Get Lang() added.
Chapter Display drivers updated.
e Commands added to LCD X _Di spl ayDriver():
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e LCD_X_SHOWBUFFER, LCD_X_SETVI S, LCD_X_SETPOS, LCD_X_SETSI ZE,
LCD_X_SETALPHA

5.30

150706

JE
AS

Chapter 2-D Graphic Library updated.

e Function GUI _PreserveTrans() added.

e Function GUI _Set Al phaMask8888() added.
Chapter Bitmap Converter updated.

e Saving of PNGs now supported.

e New bitmap format M8888I supported.
Chapter Font Converter updated.

e Loading of Adobe (B)itmap (D)istribution (F)ormat (BDF) added.
Chapter Animations updated.

e Function GUI _ANI M _AddI t en() added.

e Function GUI _ANI M _Cr eat e() added.

e Function GUI _ANI M Del et e() added.

e Function GUI _ANI M _Exec() added.

e Function GUI _ANI M St art () added.

Chapter Colors updated.

e New logical color mode ARGB added.
Chapter Memory Devices updated.

e Function GUI _MEMDEV_W i t eOpaque() added.

e Function GUI _MEMDEV_W i t eOpaqueAt () added.
Chapter The Window Manager (WM) updated.

e Explanation of tiling algorithm added.

Chapter Widgets (window objects) updated.

e Function LI STWHEEL_| sMovi ng() added.
Function PROGBAR_Get M nMax() added.
Function PROGBAR_Get Val ue() added.

Function TEXT_Get BkCol or () added.

Function TEXT_Get Font () added.

Function TEXT_Get Text Al i gn() added.
Function TEXT_Get Text Col or () added.
Function TEXT_Get W apMode() added.

Function TEXT_Get Def aul t Text Col or () added.
Function TEXT_GCet Def aul t W apMode() added.
Chapter Display drivers updated.

e Support for HX8369 added to GUI DRV_FI exCol or .

e Support for ST7715 added to GUI DRV_FI exCol or .

e Support for SSD1325 added to GUI DRV_SLi n.

5.28

150206

JE

Licensing information of TTF and PNG support changed.

5.28

150128

JE
AS

Chapter Simulation updated.
e Function SI M_GUI _Set Tr ansMbde() added.
New Chapter emWinSPY updated.
o New tool emWinSPY added:
e Function GUI _SPY_Pr ocess() added.
e Function GUI _SPY_Set MenHandl er () added.
e Function GUI _SPY_St art Server () added.
e Function GUI _SPY_X_Start Server () added.
Chapter 2-D Graphic Library updated.
e Function GUI _Set Ref reshHook() added.
Chapter Fonts updated.
e Commas added to standard digit fonts.
Chapter Widgets (window objects) updated.
e Some new default values added to FRAMEWIN and WINDOW.
e Function LI STBOX_Enabl eW apMde() added.
Chapter Multi layer / multi display support updated.
* Softlayers added:
e Function GUI _SOFTLAYER Enabl e() added.
e Function GUI _SOFTLAYER_MJULTI BUF_Enabl e() added.
e Function GUI _SOFTLAYER _Ref resh() added.
e Function GUI _SOFTLAYER_Set Conposi t eCol or () added.
Chapter Sprites updated.
e Sprites now support true color bitmaps with alpha blending.
Chapter Display drivers updated.
e LCD_DEVFUNC _DRAVWBMP_8BPP added to LCD_Set DevFunc() .
e Support for ST7789 added to GUI DRV_FI exCol or .
e Support for UC1638 added to GUI DRV_SPage
e Support for Avant Electronics SBN0O064G added to GUI DRV_SPage
e New display driver GUI DRV_7528 added
Chapter Configuration updated.
e Function GUI TASK_Get MaxTask() added.
e Function GUI CC_M15551 _Set Cust Col or Conv() added.

© 2024 SEGGER Microcontroller GmbH




17

emWin User Guide & Reference Manual

Software

Revision

Date

By

Description

Function GUI CC_Mb65_Set Cust Col or Conv() added.
Function GUI CC_M44441 _Set Cust Col or Conv() added.
Function GUI CC_MB88_Set Cust Col or Conv() added.
Function GUI CC_MB888I _Set Cust Col or Conv() added.
Function GQUI _Set FuncAl phaBl endi ng() added.

Function GUI _Set FuncGet pPal ConvTabl e() added.
Function GUI _Set FuncM xCol or s() added.

Function GQUI _Set FuncM xCol or sBul k() added.

Function GUI _AA Set pf Dr awChar AA4() added.

Function GUI _MEMDEV_Set Dr awivendev16bppFunc() added.

® O o o o o o o o o

5.26

141128

AS

Various corrections.

5.26

140821

JE
AS

Chapter Widgets (window objects) updated.
e Function MULTI PAGE_Set Def aul t Bor der Si zeX() added.
e Function MULTI PAGE_Set Def aul t Bor der Si zeY() added.
Various corrections.

5.26

140805

JE
AS

Chapter 2-D Graphic Library updated.
e Function GUI _DI RTYDEVI CE_Cr eat e() added.
e Function GUI _DI RTYDEVI CE_Cr eat eEx() added.
e Function GUI _DI RTYDEVI CE_Del et e() added.
e Function GUI _DI RTYDEVI CE_Del et eEx() added.
e Function GUI _DI RTYDEVI CE_Fet ch() added.
e Function GUI _DI RTYDEVI CE_Fet chEx() added.
Chapter Bitmap Converter updated.
¢ Dithering added.
Chapter Memory Devices updated.
e Function GUI _MEMDEV_FadeQut Devi ces() added.
e Function GUI _MEMDEV_Rot at eHQAl pha() added.
e Function GUI _MEMDEV_Rot at eAl pha() added.
e Function GUI _MEMDEV_Di t her 32() added.
Chapter The Window Manager (WM) updated.
e Function WM _Get Scr ol | bar H() added.
e Function WM _Get Scr ol | bar V() added.
e Function WM _Set Mbdal Layer () added.
e Function WM _Get Mbdal Layer () added.
Chapter Widgets (window objects) updated.
e Function LI STVI EW Enabl eCel | Sel ect () added.
e Function LI STVI EW Get | t enRect () added.
e Function LI STVI EW Set | t enilext Sor t ed() added.
e Function MULTI PAGE_Enabl eScr ol | Bar () added.
e Function MULTI PAGE_Set Bi t map() added.
e Function MULTI PAGE_Set Bi t mapEx() added.
e Function MULTI PAGE_Set TabHei ght () added.
e Function MULTI PAGE_Set TabW dt h() added.
e Function MULTI PAGE_Set Text Al i gn() added.
Chapter Anti-aliasing updated.
e Function GUI _AA Fil | El |i pse() added.
Chapter Display drivers updated.
e Support for LGDP4525 added to GUI DRV_FI exCol or .
e Support for Ilitek ILI9488 added to GUI DRV_FI exCol or .
e Support for Himax HX8357 added to GUI DRV_FI exCol or .
e Support for Raio RA8875 added to GUI DRV_FI exCol or .
e Support for OriseTech SPLC502B added to GUI DRV_SPage.

5.24

140429

SC
AS

Table titles were added for all tables except “Permitted values”.
Chapter Colors updated.

e Structure 'LCD_PHYSPALETTE' added.

e Section ‘Look-up table API’ added.

e Function ‘LCD_Set LUT() " added.

e Function ‘LCD_Set LUTEX() " added.

e Function ‘LCD_Set LUTEnt r yEx() " added.

5.24

140225

SC
AS

Various corrections.

5.24

130801

JE

Chapter 2-D Graphic Library updated.

e New function GUI _Cr eat eBi t mapFr onSt r eamA555() added.

e New function GUI _Cr eat eBi t napFr onfSt r eamAMB55() added.
New function GUI _Cr eat eBi t mapFr onSt r eanmA565() added.
New function GUI _Cr eat eBi t napFr ont r eamAMB65() added.
New function GUI _Dr awSt r eanedBi t mrapA555Ex() added.
New function GUI _Dr awSt r eanedBi t mapAMB55EX() added.
New function GUI _Dr awSt r eanedBi t napA565Ex() added.
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e New function GUI _Dr awSt r eanedBi t mapAMB65EX() added.
Chapter Bitmap Converter updated.
e New bitmap formats added: 16bpp + 8 bit alpha channel.
Chapter Fonts updated.
e New function GUI _TTF_Cr eat eFont AA() added.
Chapter Memory Devices updated.
e New function GU _MEMDEV_C ear Al pha() added.
e New function GU _MEMDEV_Cr eat eFi xed32() added.
e New function GU _MEMDEV_BI endCol or 32() added.
Chapter The Window Manager (WM) updated.
e Circular motion support added.
Chapter Widgets (window objects) updated.
* New widget "KNOB” added.
New function LI STWHEEL _Set Decel er ati on() added.
New function DROPDOM_Set Li st Hei ght () added.
New function LI STVI EW Oaner Draw() added.
New function LI STVI EW Set Oaner Draw( ) added.
New function LI STVI EW Get W apMode() added.
New function MULTI PAGE_Get PageText () added.
New function SPI NBOX_Set Edi t Mode() added.
New function SPI NBOX_Set St ep() added.
New Chapter MultiTouch added.
New function GUI _MIOQUCH_Enabl e() added.
New function GUI _MIOQUCH_Get Event () added.
New function GUI _MIOUCH_Get Touchl nput () added.
New function GUI _MIOQUCH_I sEnpt y() added.
New function GUI _MIOUCH_Set Ori ent ati on() added.
New function GUI _MIOQUCH_Set Ori ent ati onEx() added.
New function GUI _MIOQUCH_St or eEvent () added.
e New function WM _Enabl eGest ures() added.
Chapter Anti-aliasing updated.
e New function GUI _AA PreserveTrans() added.
Chapter Language Support updated.
e Remark that Devanagari transitions are not supported.
Chapter Display drivers updated.
e New function LCD_Set Chr omaEx() added.
New function LCD_Set Chr omaModeEx() added.
New function LCD_Set Al pha() added.
New function LCD_Set Al phaMbdeEx() added.
New function LCD_Set Vi sEx() added.
Support for Ilitek ILI9163 added to GUI DRV_FI exCol or .
e Support for RAIO8870 added to GUI DRV_FI exCol or .
e Support for Solomon SSD1351 added to GUI DRV_FIl exCol or .
e Support for RAIO 8835 added to GUI DRV_SLi n.
e Support for Samsung S6B0108 added to GUI DRV_SPage.
e Support for Hitachi HD61202 added to GUI DRV_SPage.
Chapter Touch drivers updated.
e New multi touch driver added for PIXCIR TangoC32.
Chapter Performance and Resource Usage updated.
e New sub chapter ‘Optimizing Footprint’ added.

e o o o o o o o

e o o o o o o

L]
L]
L]
L]

L]

5.22

140108

AS

GUI DRV_Conpact Col or _16:
e Support for Samsung S6D0128 added to 66772.
e Support for Sitronix ST7789 added to 66717.

5.22

130801

AS

Various corrections.

5.22

130625

JE
AS

New chapter Movies added.
Chapter Colors updated.
e New color conversion GUI CC_8 added.
Chapter Memory Devices updated.
e New function GUI _MENDEV_BI endW nBk() added.
e New function GUI _MENDEV_BI ur AndBl endW nBk() added.
e New function GUI _MENDEV_BI ur W nBk() added.
e New function GUI _MEMDEV_Cr eat eBl ur redDevi ce32() added.
e New function GUI _MEMDEV_Cr eat eBl urr edDevi ce32HQ) added.
e New function GUI _MEMDEV_Cr eat eBl urredDevi ce32LQ) added.
e New function GUI _MEMDEV_PunchQut Devi ce() added.
e New function GUI _MEMDEV_Rot at eHQHR() added.
e New function GUI _MEMDEV_Rot at eHR() added.
e New function GUI _MEMDEV_Set Bl ur HY) added.
e New function GUI _MEMDEV_Set Bl ur LQ() added.
Chapter Widgets (window objects) updated.
¢ Added notification messages sent by the IMAGE widget.

© 2024 SEGGER Microcontroller GmbH




19

Software

Revision

Date

By

Description

* Added notification messages sent by the TEXT widget.
New function GRAPH_Set Aut oScr ol | bar () added.
New function GRAPH_Get Scrol | Val ue() added.
New function GRAPH_Set Scrol | Val ue() added.
New function | CONVI EW Set | conAl i gn() added.
New function LI STWHEEL _Get | t enFr onPos() added.
New function MULTI EDI T_Set Focussabl e() added.
New function MULTI PAGE_Get PageText () added.
New function TREEVI EW Scrol | ToSel () added.

* New section ‘Custom widgets’ added.
Chapter Sprites updated.

e New function GUI _SPRI TE_Set Loop() added.

e New function GUI _SPRI TE_St art Ani n{) added.

e New function GUI _SPRI TE_St opAni n() added.
Chapter Anti-aliasing updated.

e New function GUI _AA Fi | | RoundedRect () added.

e New function GUI _AA Fi | | RoundedRect Ex() added.

e New function GUI _AA Dr awRoundedRect () added.

e New function GUI _AA Dr awRoundedRect Ex() added.
Chapter Display drivers updated.

e New display driver GUI DRV_UC1698G added.

e Support for Solomon SSD1306 added to GUI DRV_SPage.
Chapter Timing- and execution-related functions updated.

e New function GUI _TI MER Creat e() added.

e New function GUI _TI MER Del et e() added.

e New function GUI _TI MER Restart () added.

e New function GUI _TI MER_Set Peri od() added.

e o o o o o o o

5.20

130409

AS

GUl DRV_SPage:
e Support for Solomon SSD1305 added to 1510.

5.20

130409

AS

Various corrections / improvements.

5.20

130308

AS

Chapter Language Support updated.
e New function GUI _LANG Get Text Buf f ered() added.
e New function GUI _LANG_Get Text Buf f er edEx() added.

5.20

130305

AS

Chapter Skinning updated.
e New function CHECKBOX_Get Ski nFl exBut t onSi ze() added.
e New function CHECKBOX_Set Ski nFl exBut t onSi ze() added.

5.20

130218

JE

Chapter Fonts updated.

e Support for iType® fonts of Monotype Imaging added.
Chapter Colors updated.

* New color conversions added: GUI CC_MB888I , GUl CC_ML5551 , GUI C-
C_M44441 , GUI CC_16161 , GUI CC_886661
Chapter Dialogs updated.

e CALENDAR dialog and functions added:

e CALENDAR Creat e()

o CALENDAR_Get Dat e()

o CALENDAR_Get Sel ()

o CALENDAR_Set Dat e()

o CALENDAR_Set Sel ()

e CALENDAR_Set Def aul t BkCol or ()

e CALENDAR_Set Def aul t Col or ()

e CALENDAR_Set Def aul t Days()

e CALENDAR_Set Def aul t Font ()

e CALENDAR_Set Def aul t Mont hs()

e CALENDAR_Set Def aul t Si ze()

Chapter Sprites updated.

e New function GUI _SPRI TE_Cr eat eHi dden() added.

e New function GUI _SPRI TE_Cr eat eH ddenEx() added.
Chapter Display drivers updated.

e GUI DRV_FI exCol or:

e Support for Himax HX8340 added to 66712.

e New module 66772 added with support for: Hitachi HD66772, Sam-
sung S6D0117, Sitronix ST7712, Himax HX8301, Ilitek ILI9220 and
IL19221

e GUI DRV_SLi n: Support for Epson S1D13305 added.
Chapter VNC Server updated.

e New function GUI _VNC_Set LockFranme() added.
Chapter Timing and execution updated.

e New function GUI _Error () added.

Chapter Configuration updated.
e New function GUI _Set OnEr r or Func() added.

emWin User Guide & Reference Manual
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120917

JE
AS

Chapter Displaying bitmap files updated.
e New function GUI _BMP_Seri al i zeExBpp() added.
Chapter Bitmap Converter updated.
e New functions added to create animated sprites and cursors out of an-
imated GIF files.
Chapter Memory Devices updated.
e New function GUI _MEMDEV_Ser i al i zeBMP() added.
Chapter The Window Manager (WM) updated.
e New function WM _Set Capt ur eMove() added.
o New function WM _Scr een2hW n() added.
e New function WM _Scr een2hW nEx() added.
Chapter Widgets (window objects) updated.
* New functions added:
o TEXT_Get Text ()
e LI STVI EW Set W apMbde()
Chapter Anti-aliasing updated.
e New function GUI _AA Set Dr awvbde() added.
Chapter Language Support updated.
* New feature "Text e and language resource files” added.
Chapter Display drivers updated.
e GQUI DRV_FI exCol or:
e Function GUI DRV_FI exCol or _Set I nt erf ace66709_B16() replaced by
the function GUI DRV_FI exCol or _Set ReadFunc66709_B16() .
e Function GUI DRV_FI exCol or _Set I nt erf ace66720_B16() replaced by
the function GUI DRV_FI exCol or _Set ReadFunc66720_B16() .
e New module 66702 added: Solomon SSD1284, SSD1289, SSD1298
e New module 66715 added: Himax HX8352B
* Recommended calling sequence for configuration functions added.
e GUI DRV_S1D13781:
* Additional information about initialized registers added.

120809

AS

Chapter Widgets (window objects) updated.
e New function SPI NBOX_Set Range() added.
Various corrections.

120628

AS

Chapter The Window Manager (WM) updated.
e Descriptions of the following functions reworked:
e WM Get Scrol | PosH()
e WM Get Scrol | PosV()
e VWM Set Scr ol | PosH()
e VWM Set Scr ol | PosV/()
e Preface, About and Chapter Introduction reworked.

120605

emWin User Guide & Reference Manual

JE
AS

Chapter Colors updated.

¢ New color conversion routine added to support 1bpp at different color
depths.
Chapter Memory Devices updated.

¢ New function GUI _MEMDEV_Rot at eHQT() added.
Chapter The Window Manager (WM) updated.

e Support for ToolTips added.

¢ New functions added:

e \\W TOOLTI P_AddTool ()

e WM TOOLTI P_Create()

o \\W TOOLTI P_Del et e()

e WM TOOLTI P_Set Def aul t Font ()

o WM TOOLTI P_Set Def aul t Col or ()

e WM TOOLTI P_Set Def aul t Peri od()
Chapter Widgets (window objects) updated.

¢ New functions added:

e BUTTON_Set React OnTouch()

o DROPDOMN_Set UpMbde()

e | CONVI EW Enabl eSt r eamAut o()
Changed function SPI NBOX_Set But t onSi ze() :

e New option SPI NBOX_EDGCE_CENTER.
Chapter Dialogs updated.

¢ CHOOSECOLOR dialog and functions added:

e CHOOSECOLCR Create()

e CHOOSECOLOR_Get Sel ()

e CHOOSECOLOR_Set Sel ()

e CHOOSECOLOR_Set Def aul t Col or ()

e CHOOSECOLOR_Set Def aul t Space()

e CHOOSECOLCR_Set Def aul t Bor der ()

e CHOOSECOLOR_Set Def aul t But t onSi ze()

e CHOOSEFI LE_Enabl eTool Ti ps()
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e CHOOSEFI LE_Set But t onText ()
e CHOOSEFI LE_Set Def aul t But t onText ()
e CHOOSEFI LE_Set Tool Ti ps()
e CHOOSEFI LE_Set TopMbde()
Chapter Pointer Input Devices updated.
e New function GUI _PI D | sPressed() added.
Chapter Keyboard Input updated.
e New function GUI _Get KeySt at e() added.
Chapter Language Support updated.
e New function GUI _LANG Get Num t ens() added.
Chapter Language Support updated.
e New function GUI _LANG Get Text () added.
New function GUI _LANG Get Text Ex() added.
New function GUI _LANG LoadCSV() added.
New function GUI _LANG LoadCSVEx() added.
New function GUI _LANG LoadText () added.
New function GUI _LANG LoadText Ex() added.
New function GUI _LANG Set Lang() added.
New function GUI _LANG Set MaxNurlang() added.
e New function GUI _LANG Set Sep() added.
Chapter Display drivers updated.
e New display controller supported by
e GUI DRV_SPage, GUI DRV_SPage_Set 1510:
e Epson S1D15605, S1D15606, S1D15607, S1D15608, S1D15705,
S1D15710, S1D15714
e Integrated Solutions Technology IST3020
e New Japan Radio Company NJU6676
e Novatek NT7502, NT7534, NT7538, NT75451
e Samsung S6B0719, S6B0713, S6B0724, S6B1713
* Sino Wealth SH1101A
e Sitronix ST7522, ST7565, ST7567
e Solomon SSD1303, SSD1805, SSD1815, SSD1821
e Sunplus SPLC501C
e UltraChip UC1608, UC1701, UC1601, UC1606
e GUI DRV_SPage_Set 1512:
e Epson S1D15EQ5, S1D15E06, S1D15719, S1D15721
e GQUI DRV_SPage_Set ST7591: Sitronix ST7591
e New display controllers supported by GUI DRV_FI exCol or :
* 66708: Ilitek ILI9335
* 66709: llitek ILI9338, ILI9340, ILI9341, ILI9342
e 66719: Samsung S6E63D6
e New function LCD_Set MaxNuntCol or s() added.
e Support for 1bpp added to GUI DRV_SPage.
e Function GUI DRV_SPage_Set S1D15() obsolete, replaced by GUI DRV_S-
Page_Set 1512
e New variants GUI DRV_Li n added:
e GUIDRV_LIN OX 8
e GUIDRV_LIN OXY 8
e New driver GUI DRV_S1D13781 added.
New chapter Touch drivers added.
e New driver GUI TDRV_ADS7846 added.

e o o o o o o

120202

AS

Chapter Display drivers updated.

e New display controller supported by GUI DRV_FI exCol or :

* 66709: Ilitek ILI9340

e New display controllers supported by GUI DRV_SPage:

e Epson S1D15605, S1D15606, S1D15607, S1D15608, S1D15705,
S1D15710, S1D15714

e Integrated Solutions Technology IST3020

e New Japan Radio Company NJU6676

e Novatek NT7502, NT7534, NT7538, NT75451

e Samsung S6B0719, S6B0713, S6B0724, S6B1713

* Sino Wealth SH1101A

e Sitronix ST7522, ST7565, ST7567

¢ Solomon SSD1805, SSD1303, SSD1815

¢ UltraChip UC1608, UC1701, UC1601, UC1606

e Sunplus SPLC501C

e New function GUI DRV_SPage_Set 1510 added.

e New function GUI DRV_SPage_Set 1512 added.

emWin User Guide & Reference Manual

120201

AS

Chapter Displaying bitmaps files updated.

e Improved description of the ‘GetData’-function.
Chapter Display drivers updated.

e GUI DRV_SPage now supports 1bpp.
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e New display controllers supported by GUI DRV_SPage:
e Epson S1D15EQ5, S1D15E06, S1D15719, S1D15721
e Sitronix ST7591
e New function GUI DRV_SPage_Set ST7591 added.
Chapter Widgets (window objects) updated.
5.14 1 120124 AS e New function EDI T_Get Text Col or ().
e New function SPI NBOX_GCet Edi t Handl e() .
Chapter Simulation updated.
e New function SI M_GUI _Enabl e() added.
Chapter 2-D Graphic Library updated.
¢ New functions added:
e GUI _Dr awsSt r eanedBi t mapAut o()
e GUI _Dr awst r eanedBi t mapExAut o()
e GUI _DrawsSt r eanedBi t map24Ex()
e GUI _Dr awst r eanedBi t map555Ex()
e GUI _Drawst r eanedBi t map565Ex()
e GUI _Dr awst r eanedBi t mapMb55EXx( )
e GUI _Drawst r eanedBi t mapMb65EX( )
Chapter Font Converter updated.
e Functions to size, shift and move characters added.
Chapter Colors updated.
e Sub chapter ‘Gamma correction’ added.
Chapter The Window Manager (WM) updated.
e Change of the W\ MOVE message to transmit position changes.
¢ New functions added:
e \\WM_MOTI ON_Enabl e()
e WM _MOTI ON_Set Movenent ()
e \\M_MOT| ON_Set Decel eration()
o VWM _MOT| ON_Set Def aul t Peri od()
e \WM_MOTI ON_Set Mot i on()
e WM _MOTI ON_Set Moveabl e()
o \\M_MOT| ON_Set Speed()
Chapter Widgets (window objects) updated.
JE * New widget "SPINBOX"” added.
5.14 0 120111 | o | o New widget “IMAGE” added.
e Return values added to the following functions:
e BUTTON_Set Text ()
e TEXT_Set Text ()
e New function DROPDOWN_Get | t eniText () added.
e New function EDI T_Get BkCol or () added.
e New function EDI T_Set BkCol or () added.
e New function EDI T_Set Focussabl e() added.
e New function EDI T_Get Font () added.
e New function GUI _Edi t Fl oat () added.
o Listing of widget IDs added.
Chapter Sprites updated.
e New function GUI _SPRI TE_Cr eat eAni n{) added.
e New function GUI _SPRI TE_Cr eat eExAni n{) added.
Chapter Cursors updated.
e New function GUI _CURSOR_Sel ect Ani n{) added.
Chapter Display drivers updated.
e New display controllers supported by GUI DRV_FI exCol or :
* 66708: FocalTech FT1509
* 66709: Renesas R61526
* 66709: Ilitek ILI9342
® 66712: Himax HX8347
® 66712: Himax HX8352
e New display controllers supported by GUI DRV_Conpact Col or _16:
* 66708: FocalTech FT1509
* 66709: Renesas R61526
* 66709: Ilitek ILI9342
Font Converter documentation added as chapter 11.
e New function GUI DRV_FI exCol or _Set Func66712() added.
e New function GUI DRV_FI exCol or _Set I nt er f ace66712B16() added.
* New display controller supported by GUI DRV_07X1:
5.12 1 111021 AS e 741: Novatek NT7508

e New display controller supported by GUI DRV_Pagelbpp:

e 1510: Solomon SSD1821

e GUI DRV_Li n ‘Using the Lin driver in systems with cache memory’
changed.
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110621

AS
JE

Chapter Widgets (window objects) updated.
e New function LI STVI EW Set Header Hei ght () added.
e New function | CONVI EW AddSt r eanedBi t mapl t en{) added.
e New function | CONVI EW Get | t eniText () added.
e New function | CONVI EW Get | t enUser Dat a() added.
e New function | CONVI EW Get Numl t ens() added.
e New function | CONVI EW | nsert Bi t mapl t en() added.
e New function | CONVI EW | nsert St reanedBi t mapl t en() added.
o New function | CONVI EW Set Bi t mapl t en{) added.
e New function | CONVI EW Set Franme() added.
e New function | CONVI EW Set | t eniText () added.
e New function | CONVI EW Set | t enUser Dat a() added.
e New function | CONVI EW Set Space() added.
o New function | CONVI EW Set St r eanedBi t mapl t en{) added.
e New function | CONVI EW Set Text Al i gn() added.
e New function TEXT_Get NunLi nes() added.
Chapter Display drivers updated.
e New display drivers added:
e GQUI DRV_Di st
e GUI DRV_SPage
* New display controller supported by GUI DRV_Conpact Col or _16:
* 66709: Solomon SSD1961
e LCD Set DevFunc() : LCD_DEVFUNC_COPYRECT added.
e GUI DRV_Li n: Support for LCD_DEVFUNC_COPYRECT added.

110531

AS
JE

Chapter Display drivers updated.
e New display driver: GUI DRV_FI exCol or

110329

AS
JE

Chapter Memory Devices updated.
e Default for GUI _USE_MEMDEV_1BPP_FOR _SCREEN set to 1.
e New function GU _MEMDEV_Mar kDi rty() added.
New chapter GUI Builder added.
Chapter Display drivers updated.
e New display controllers supported by GUI DRV_Conpact Col or _16:
* 66708: Ilitek ILI9328
® 66709: Sitronix ST7715
* 66772: Ilitek ILI9221
e New function GUI DRV_Bi t Pl ai ns_Confi g() added.

5.08

110112
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AS
JE

Chapter 2-D Graphic Library updated.

¢ New function GUI _Cr eat eBi t mapFr onSt r eanRLEAI pha() added.

¢ New function GUI _Cr eat eBi t mapFr onSt r eanRLE32() added.

e Function GQUI _Cr eat eBi t mapFr ont r ean() supports additional for-
mats.
Chapter Bitmap Converter updated.

¢ New format ‘Alpha channel, compressed’ added.

¢ New format ‘True color with alpha channel, compressed’ added.

¢ New function 'Image/Convert Into/Best Palette + transparency’ added.
Chapter Memory Devices updated.

¢ New functions GUI _MVEMDEV_Set Ani mat i onCal | back() added.

¢ New functions GUI _MEMDEV_Shi ft | nW ndow() added.

¢ New functions GUI _MENMDEV_Shi ft Qut W ndow() added.
Chapter Execution Model: Single Task / Multitask updated.

¢ New function GUI _Set Si gnal Event Func() added.

¢ New function GUI _Set Wi t Event Func() added.

e New function GUI _Set Wi t Event Ti nedFunc() added.

¢ Definitions of configuration macros changed.
Chapter The Window Manager (WM) updated.

¢ New function WW_MULTI BUF_Enabl e() added.

e New messages WM _PRE_PAI NT and WM _POST_PAI NT added.
Chapter Widgets (window objects) updated.

e LI STVI EW Set User Dat a() renamed in LI STVI EW Set User Dat aRow( ) .
LI STVI EW Get User Dat a() renamed in LI STVI EW Get User Dat aRow( ) .
New function <W DGET>_Set User Dat a() added for all widgets.
New function <W DGET>_Get User Dat a() added for all widgets.
New function <W DGET>_Cr eat eUser () added for all widgets.
New function BUTTON_Get Text Al i gn() added.
New function BUTTON_Set React OnLevel () added.
New function | CONVI EW Cr eat el ndi rect () added.
New function | CONVI EW Del et el t en() added.
New function LI STWHEEL_Cr eat el ndi rect () added.
New function SCROLLBAR_Set ThumbSi zeM n() added.
New function SCROLLBAR_Get ThunmbSi zeM n() added.
New function TREEVI EW | TEM Col | apseAl | () added.
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e New function TREEVI EW | TEM ExpandAl | () added.
Chapter Skinning updated.

e New configuration macro W DGET_USE_FLEX_SKI N added.

e New message W DGET_| TEM GET_RADI US added to frame window skin.
Chapter Multiple Buffering updated.

e New function GUI _MJLTI BUF_Begi n() added.

e New function GU _MJLTI BUF_End() added.

e New function GU _MJLTI BUF_Confi g() added.
Chapter Language Support

e New function GUI _UC Enabl eBI DI () added.

5.06

100907

JE

Chapter Fonts updated.

e New function GUI _Set Def aul t Font () added.
Chapter Memory Devices updated.

e New function GUI _MENMDEV_FadeDevi ces() added.
Chapter Widgets (window objects) updated.

e New function BUTTON_Set React OnLevel () added.
New function GRAPH_DATA_XY_Set Omner Dr aw() added.
New function LI STVI EW Set | t enBi t map() added.
New function LI STWHEEL _Set Pos() added.

New function SCROLLBAR_Get Numi t ens() added.

e New function SCROLLBAR GCet PageSi ze() added.
New Chapter Skinning added.

e Skinning for the most common widgets added.
Chapter Display drivers updated.

e New function GUI _Set Ori ent ati on() added.

e New OXY-orientations for 16, 24 and 32 bpp added to GUI DRV_Li n.

5.04

100526

AS

Chapter Widgets (window objects) updated.
o New function GRAPH_DATA_XY_Set Oaner Draw( ) added.
e New function LI STVI EW Set | t enBi t map() added.
Chapter Fonts updated.
e New function GUI _Set Def aul t Font () added.
Chapter 2-D Graphic Library updated.
e New function GUI _Get Pi xel | ndex() added.
Chapter Execution Model: Single Task / Multitask updated.
e GUI TASK_Set MaxTask()
e GUI DRV_Conpact Col or _16:
e Support for the following display controllers added:
e Himax HX8353
e LGDP4551
e Orisetech SPFD54124C
e Renesas R61505
e Sitronix ST7735, ST7787
e Solomon SSD1284, SSD2119
¢ Added driver macros to each driver which uses them.

5.04

100505

AS

New Drivers '‘GUI DRV_S1D15@00’ and ‘GUI DRV_SLi n’ added.
Various corrections
Chapter 2-D Graphic Library updated.
e New function GUI _Dr awG adi ent RoundedV/()
e New function GUI _Dr awG adi ent RoundedH()
e New function GUI _Dr awRoundedFr ane()
Chapter Memory Devices updated.
e New function GUI _MENDEV_Movel nW ndow( )
e New function GUI _MENDEV_MoveQut W ndow( )
e New function GUI _MENDEV_Fadel nW ndow( )
e New function GUI _MENMDEV_FadeQut W ndow( )
Chapter Simulation updated.
e New function SI M_GUl _Set Cal | back()
e New function SI M_GUI _ShowDevi ce()

5.04
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100104

JE

Chapter Displaying Text updated.

e New function GUI _Di spStri ngl nRect Wap() added.

e New function GUI _W apGet Nunii nes() added.
Chapter 2-D Graphic Library updated.

e New function GUI _Enabl eAl pha() added.
New function GUI _Rest or eUser Al pha() added.
New function GUI _Set User Al pha() added.
New function GUI _Cr eat eBi t mapFr onSt r ean() added.
New function GUI _Dr awSt r eanedBi t mapEx() added.
New function GUI _Get St r eanedBi t mapl nf o() added.
New function GUI _Get St r eanedBi t mapl nf oEx() added.
New function GUI _Set St r eanedBi t mapHook() added.
New function GUI _Cr eat eBi t mapFr onSt r eanl DX() added.

e o o o o o o o
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Software | Revision | Date By Description

New function GUI _Cr eat eBi t mapFr onSt r eanRLE4() added.
New function GUI _Cr eat eBi t mapFr onSt r eanRLE8() added.
New function GUI _Cr eat eBi t mapFr onSt r eanb65() added.
New function GUI _Cr eat eBi t mapFr onSt r eanVb65() added.
New function GUI _Cr eat eBi t mapFr onSt r eanb55() added.
New function GUI _Cr eat eBi t mapFr onSt r eanVb55() added.
New function GUI _Cr eat eBi t mapFr onSt r eanRLE16() added.
New function GUI _Cr eat eBi t mapFr onSt r eanRLEML6() added.
New function GUI _Cr eat eBi t mapFr onSt r ean4() added.

e New function GUI _Cr eat eBi t mapFr ont r eamAl pha() added.
Chapter Fonts updated.

e New font F20F_ASCl | (framed) added.

e New fonts F6x8_ASCI | and F6x8_1 added.

e New fonts F8x8_ASCI | and F8x8_1 added.

e New fonts F8x16_ASCI | and F8x16_1 added.

e Support for new font formats extended AA2 and extended AA4 added.
Chapter Memory Devices updated.

* Considerations for multiple layers/displays added.
Chapter The Window Manager (WM) updated.

* WM Del et eW ndow() now also deletes any associated timer.
Chapter Widgets (window objects) updated.

e New function W NDOW Set BkCol or () added.
Chapter Pointer Input Devices updated.

e PID buffer added.

e Explanation of touch calibration revised.
Chapter Keyboard Input updated.

e Keyboard buffer added.
Chapter Display drivers updated.

e New driver GUI DRV_Bi t Pl ai ns added.
New driver GUI DRV_SLi n added.
New driver GUI DRV_SSD1926 added.
Driver GUI DRV_1611 added.
Driver GUI DRV_6331 added.
Driver GUI DRV_7529 added.
Driver GUI DRV_Pagelbpp added.

e GUI DRV_Conpact Col or _16:

e Support for the following display controllers added:

e Himax HX8340, HX8352

¢ Solomon SSD1298, SSD1355, SSD1963

e Epson S1D19122

e Orisetech SPFD5414D

o Ilitek ILI9320, ILI9326
Chapter VNC Server updated.

e New function GUI _VNC_Enabl eKeyboar dI nput ()
New function GUI _VNC_Get NunConnect i ons()
New function GUI _VNC_Set Passwor d()
New function GUI _VNC_Set Pr ogNane()
New function GUI _VNC _Set Si ze()
New function GUI _VNC _Ri ngBel | ()

e O o o o o o o o

e o o o o o

e o o o o

Chapter Simulation updated.
e Completely revised.

5.00 1 090409 JE Chapter Displaying bitmap files updated.
e PNG support added.
5.00 0 090409 JE Software has been completely revised.

For the version history of earlier versions, refer to older documents.
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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:

The target processor.
DOS command line.

The software tools used for building your application (assembler, linker, C compiler).
The C programming language.

If you feel that your knowledge of C is not sufficient, we recommend C: A Reference Manual by
Harbison and Steele (ISBN 0--13--089592X). This book provides a complete description of the
C language, the run-time libraries, and a style of C programming that emphasizes correctness,
portability, and maintainability.

How to use this manual

This manual explains all the functions and macros that the product offers. It assumes you have
a working knowledge of the C language. Knowledge of assembly programming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
Par arnet er Parameters in API functions.
Sanpl e Sample code in program examples.

Sanpl e coment Comments in program examples.

User | nput Text entered at the keyboard by a user in a session transcript.
Text entered at the keyboard by a user, but not echoed (e.g.
Secret | nput - . )
password entry), in a session transcript.
Reference Reference to chapters, sections, tables and figures.
Emphasis Very important sections.

SEGGER home page

A hyperlink to an external document or web site.

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH
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Chapter 1

Introduction to emWIin

This introduction gives some information about this document. It also gives an overview of
what features emWin consists of and what it requires.
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1.1 Purpose of this document

This guide describes how to install, configure and use the emWin graphical user interface
for embedded applications. It also explains the internal structure of the software and all
the functions which are offered by emWin and intended for direct use (API, Application
Programming Interface). Before actually using emWin, you should read or at least glance
through this manual in order to become familiar with the software. The following steps are
recommended:

Copy the emWin files to your computer.
Go through the chapter Getting Started on page 90

e Use the simulator in order to become more familiar with what the software can do (refer
to the chapter Simulation on page 179).

e Expand your program using the rest of the manual for reference.
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1.2 Requirements

A target system is not required in order to develop software with emWin; most of the
software can be developed using the simulator. However, the final purpose is usually to be
able to run the software on a target system.

1.2.1 Target system (hardware)

Your target system must:

Have a CPU (16/32 bits)

Have a CPU with 64 bits (LP64 and LLP64 data model)
Have a minimum of RAM and ROM

Have a full graphic display (any type and any resolution)

The RAM needs to be 8-, 16- and 32-bit accessible. Memory requirements vary depending
on which parts of the software are used and how efficient your target compiler is. It is
therefore not possible to specify precise values, but the following applies to typical systems.

Small systems (no Window Manager)

e RAM: 2 KBytes *
e Stack: 600 Bytes *
e ROM: 10-25 KBytes *

Big systems (including Window Manager and widgets)

RAM: 20 KBytes *
Stack: 1200 Bytes *
ROM: 30-120 KBytes *

* Depending on the functionality used. The numbers above are only a rough estimation
and can not reflect the exact requirements of an application. RAM requirement can be
increased significantly when using large memory devices or when drawing PNG images.
ROM requirements increase according to the number of fonts and/or images used in the
application. All values are rough estimates and cannot be guaranteed. More details can be
found in the chapter Performance and Resource Usage on page 3414.

Note

emWin can also be compiled for 64 bit architectures using a LP64 or LLP64 data model.
Within the source code of emWin 64 bit data types are defined to ensure memory
is accessed properly. Depending on which compiler is used to compile emWin it can
be necessary to adapt the definition of PTR_ADDR to access addresses beyond the 32
bit range.

The definition of the 64 bit data models can be found in the file @ obal . h which is
located in the GUI \ Cor e directory of the emWin source code. If your architecture is not
covered by the defines in A obal . h please make sure to define PTR_ADDRin GUI Conf . h
according to your architecture.

1.2.2 Development environment (compiler)

The CPU used is of no importance; only an ANSI-compliant C compiler complying with at
least one of the following international standard is required:

e ISO/IEC/ANSI 9899:1990 (C90) with support for C++ style comments (//)
e ISO/IEC 9899:1999 (C99)
e ISO/IEC 14882:1998 (C++)

If your compiler has some limitations, let us know and we will inform you if these will be
a problem when compiling the software. Any compiler for 16/32-bit CPUs or DSPs that we
know of can be used. A C++ compiler is not required, but can be used. The application
program can therefore also be programmed in C++ if desired.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



79 CHAPTER 1 Requirements
Limitation

The code of emWin requires a ‘char’ type of 8 bits. If a ‘char’ is 16 bits the code of emWin
does not work right.
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1.3

CHAPTER 1 Features

Features

emWin is designed to provide an efficient, processor- and display controller-independent
graphical user interface for any application that operates with a graphical display. It is
compatible with single-task and multi-task environments, with a proprietary operating sys-
tem or with any commercial RTOS. emWin is shipped as C source code. It may be adapted
to any size physical and virtual display with any display controller and CPU. Its features
include the following:

General

Any (monochrome, grayscale or color) display with any controller supported (if the right
driver is available).

Any interface supported using configuration macros.

May work without display controller on smaller displays.

Display-size configurable.

Characters and bitmaps may be written at any point on the display, not just on even-
numbered byte addresses.

Routines are optimized for both size and speed.

Compile time switches allow for different optimizations.

For slower display controllers, display can be cached in memory, reducing access to a
minimum and resulting in very high speed.

Virtual display support; the virtual display can be larger than the actual display.

Graphic library

Bitmaps of different color depths supported.

Bitmap Converter available.

Fast line/point drawing (without floating-point usage).

Very fast drawing of rectangles, circles, polygons and many more shapes.
Anti-aliased drawing of shapes in different qualities.

Sub-pixel anti-aliased rendering.

Different drawing modes.

Fonts

A variety of different fonts are shipped with the basic software: 4x6, 6x8, 6x9, 8x8,
8x9,8x%x16, 8x17, 8x18, 24x32, and proportional fonts with pixel-heights of 8, 10, 13,
16. For more information, see chapter Fonts on page 639.

New fonts can be defined and simply linked in.

Only the fonts used by the application are actually linked to the resulting executable,
resulting in minimum ROM usage.

Using the Font Converter, any font available on the host system can be converted for
use in emWin.

Scalable iType and TTF fonts are supported.

String/value output routines

Routines to show values in decimal, binary, hexadecimal, any font.
Routines to edit values in decimal, binary, hexadecimal, any font.

Window Manager (WM)

Complete window management including clipping. Overwriting of areas outside a
window’s client area is impossible.

Windows can be moved and resized.

Callback routines supported (usage optional).

WM uses minimum RAM (approx. 50 bytes per window).

Optional widgets for PC look and feel

Widgets (window objects, also known as controls) are available. They generally operate
automatically and are simple to use.
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Touch-screen & mouse support

For window objects such as the button widget, emWin offers touch-screen and mouse
support.

PC tools

AppWizard for building complete applications in a WYSIWYG editor without having to
write C code.

Simulation library for Win32 environments. The source code may be purchased
additionally.

emWinView, tool for viewing the framebuffer content while debugging with the
simulation.

Bitmap Converter, for converting common image formats into formats that are
optimized for emWin.

Font Converter, for converting common font formats into formats that are optimized
for emWin.

emWinSPY, tool for viewing runtime information about an emWin application (memory
status, widgets, etc).
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1.4 Complete emWin system

Complete emWin system

The diagram below shows the individual components of a complete emWin system.

Note

The touch controller components are marked as optional since they are not necessary

for running emWin.

GUIConf.h

emWin configuration
(compile-time)

GUIConf.c

emWin initialization (run-time)

MCU

LCDConf.h

Display driver configuration
(compile-time) Display Driver

e.g.
LCDConf.c GUIDRV_FlexColor_18bpp_C1B18.c
Display driver initialization
(run-time)

GULh
emWin API include file
LCD.h
Declares LCD interface functions
Global.h
Global types

GUIXxDRV_xxx.h

Touch driver configuration
Touch Driver (compile-time)

e.g. GUIMTDRV_FT5336.c e.8. GUIMTDRV_FT5336.h

Display controller
interface

Touch controller
interface

Display Controller

(sometimes also inside the MCU)

Display
Module

Display
(‘Glass’)

~

Touch Controller

Touch Panel

(on top of the glass)
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1.5 Examples and demos

To give you a better idea of what emWin can do, we have different demos available as
“ready-to-use” simulation executables that you can find here.

The source of the sample applications is located in the folder Sanpl e. The folder Sanpl e\ Ap-
pl i cati on\ GUl Denp contains an application program showing many features of emWin. All
examples are also available at www.segger.com. Example code in this documentation is
provided as code snippet, which might require further modifications.

Listed below are some of the provided demos:

Demo name Screenshot

Bedroom Temperature

Living Room

Temperature
Control
Kitchen
Child's Room 2
Eco Wash ‘/"
Synthetics v/
Cotton = / _—
Program Temp. U/min  Options
Washing Ma-
chine

Duration:
2h 32min

7

Please note that this demo could not wash yof

(W \\ V2o av a4
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Demo name Screenshot

BUNDAY SR

i BERUIN
3 .

*

Weather Fore-
cast
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1.6 Starter kits

Complete starter kits including a demo board with a display, a C compiler and an example
project are available. For more details, take a look at our website at www.segger.com.
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1.7 AppWizard

CHAPTER 1

AppWizard

With emWin’s newest tool AppWizard, users are able to create complete and ready-to-run
emWin applications. It incorporates many of emWin’s core features such as widgets, anima-
tions, language management and motion support to be able to create stunning applications
without writing any line of code. Therefore, no knowledge of the C language is required.

More information about AppWizard can be read under AppWizard on page 86 or on our

website.

B8 AppWizard V0.90b_6.10 (Beta) - Temp_ctrl_3

[ Ele Edt Project Resource Help
Add abjects

Hierarchic tree

T
Variables
\ )

Editor

+-
x
x
x
x
x
x
X
x
X
x
x
x
x
x
X
X
x
x
x
x

]

(o} 11

Temperature Control >\ |
|Room: | Fan: emp.: /SEGGER |

‘ Bedroom OfFf
Living Room = Off
Kitchen

Family Room Off

Dining Room | Off

Receiver
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1.8 Screen and coordinates
The screen consists of many dots that can be controlled individually. These dots are called

pixels. Most of the text and drawing functions that emWin offers in its API to the user
program can write or draw on any specified pixel.

X
>

(0,0)

Y

The horizontal scale is called the X-axis, whereas the vertical scale is called the Y-axis.
Coordinates are denoted as a pair consisting of an X- and a Y-value (X, Y). The X-coordinate
is always first in routines that require X and Y coordinates. The upper left corner of the
display (or a window) has per default the coordinates (0,0). Positive X-values are always
to the right; positive Y-values are always down. The above graph illustrates the coordinate
system and directions of the X- and Y- axes. All coordinates passed to an API function are
always specified in pixels.
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1.9 How to connect the display to the microcontroller

emWin handles all access to the display. Virtually any display controller can be support-
ed, independently of how it is accessed. For details, refer to the chapter Configuration on
page 107. Also, get in contact with us if your display controller is not supported. We are
currently writing drivers for all display controllers available on the market and may already
have a proven driver for the display controller that you intend to use. It is usually very
simple to write the routines (or macros) used to access the display in your application
SEGGER Microcontroller GmbH offers the service of making these customizations for you, if
necessary with your target hardware. It does not really matter how the display is connected
to the system as long as it is somehow accessible by software, which may be accomplished
in a variety of ways. Most of these interfaces are supported by a driver which is supplied in
source code form. This driver does not normally require modifications, but is configured for
your hardware by making changes in the file LCDConf . h. Details about how to customize
a driver to your hardware as necessary are provided in the chapter Display drivers on
page 3186. The most common ways to access the display are described as follows. If you
simply want to understand how to use emWin, you may skip this section.

Display with memory-mapped display controller:

The display controller is connected directly to the data bus of the system, which means
the controller can be accessed just like a RAM. This is a very efficient way of accessing
the display controller and is most recommended. The display addresses are defined to the
segment LCDSEG, and in order to be able to access the display the linker/locator simply
needs to be told where to locate this segment. The location must be identical to the access
address in physical address space. Drivers are available for this type of interface and for
different display controllers.

Display with display controller connected to port / buffer

For slower display controllers used on fast processors, the use of port-lines may be the only
solution. This method of accessing the display has the disadvantage of being somewhat
slower than direct bus-interface but, particularly with a cache that minimizes the accesses
to the display, the display update is not slowed down significantly. All that needs to be
done is to define routines or macros which set or read the hardware ports/buffers that the
display is connected to. This type of interface is also supported by different drivers for the
different display controllers.

Proprietary solutions: display without display controller

The display can also be connected without an display controller. In this case, the display
data is usually supplied directly by the controller via a 4- or 8-bit shift register. These pro-
prietary hardware solutions have the advantage of being inexpensive, but the disadvantage
of using up much of the available computation time. Depending on the CPU, this can be
anything between 20 and almost 100 percent; with slower CPUs, it is really not possible at
all. This type of interface does not require a specific display driver because emWin simply
places all the display data into the display cache. You yourself must write the hardware-de-
pendent portion that periodically transfers the data in the cache memory to your display.
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1.10 Datatypes

Since C does not provide data types of fixed lengths which are identical on all platforms,
emWin uses, in most cases, its own data types as shown in the table below:

Data type Definition Description
|18 si gned char 8-bit signed value
us unsi gned char 8-bit unsigned value
|16 si gned short 16-bit signed value
uie unsi gned short 16-bit unsigned value
| 32 si gned | ong 32-bit signed value
u32 unsi gned | ong 32-bit unsigned value
| 16P signed short 16-bit (or more) signed value
uieP unsi gned short 16-bit (or more) unsigned value

For most 16/32-bit controllers, the settings will work fine. However, if you have similar
defines in other sections of your program, you might want to change or relocate them. A
recommended place is in the file d obal . h.
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Chapter 2

Getting Started

The following chapter provides an overview of the basic procedures for setting up and
configuring emWin on your target system. It also includes a simple program example.
If you find yourself unsure about certain areas, keep in mind that most topics are treated

in greater detail in later chapters. You will most likely need to refer to other parts of the
manual before you begin more complicated programming.
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2.1 Recommended project structure

We recommend keeping emWin separate from your applica- b 5 Config
tion files. It is good practice to keep all the program files (in- 4 ] GUI
cluding the header files) together in the GUI subdirectories of b Antiflias
your project’s root directory. The directory structure should b N ApoWizard
be similar to the one seen in the picture. This practice has the i Appar
advantage of being very easy to update to newer versions of R
emWin by simply replacing the GUI\ directories. Your applica- b &% ConvertMono
tion files can be stored anywhere. b Core
B 25 DisplayDriver
B0 Font
P2 MemDev
boos MT
b =5 PNG
B 28 TouchDriver
P 28 TrueType
b= VNC
b= Widget
[ W

Note

When updating to a newer emWin version:
Since files may have been added, moved or deleted, the project directories may need
to be updated accordingly.
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2.2 Subdirectories

The following table shows the contents of all GUI subdirectories.

Directory Contents
Config Configuration files
GUI\ AppW zar d AppWizard-related files
G@UI'\ Convert Col or Color conversion routines used for color displays
GUI'\ Conver t Mono Color conversion routines used for grayscale displays
GUI\ Core emWin core files
GU\ Di spl ayDri ver Display driver files
GUI'\ Font Font files
Additional modules
GQUI\ Anti Ali as Anti-aliasing support
GUI\ MerrDev Memory Device support
GUI\ Mr MultiTouch support
GUI\ VNC VNC support
GUI'\ W dget Widget library
GUI\ VWM Window Manager
Third-party modules (not included in shipments)
GUI'\ PNG PNG support with libpng library.
GQUI\ TrueType TTF and BDF font support with FreeType library.

Additional modules

These modules are sold separately from emWin BASE packages and can be optionally pur-
chased with a shipment.

The emWin PRO package contains the following modules by default: AntiAlias, MemDey,
Widget and WM.

Third-party modules

These modules are not included in the commercially sold emWin shipments for legal rea-
sons. All modules containing third-party software can be downloaded for free from our
website. You can find the download links in the corresponding sub-chapters.

2.2.1 Include directories

You should make sure that the include path contains the following directories (the order
of inclusion is of no importance):

Config

GUI\ AppW zard

GUI\ Cor e

QUI\ Di spl ayDri ver

GUI\ W dget (if using the widget library)
GUI'\ WM (if using Window Manager)

Note

Always make sure that you have only one version of each file!

It is frequently a major problem when updating to a new version of emWin if you have old
files included and therefore mix different versions. If you keep emWin in the directories as
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suggested (and only in these), this type of problem cannot occur. When updating to a newer
version, you should be able to keep your configuration files and leave them unchanged.

For safety reasons, we recommend backing up (or at least renaming) the GUI\ directories
prior to updating.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



94 CHAPTER 2 Adding emWin to the target program

2.3 Adding emWin to the target program

You basically have a choice between including only the source files that you are actually
going to use in your project, which will then be compiled and linked, or creating a library
and linking the library file. If your tool chain supports “smart” linking (linking in only the
modules that are referenced and not those that are not referenced), there is no real need
to create a library at all, since only the functions and data structures which are required
will be linked. If your tool chain does not support “smart” linking, a library makes sense,
because otherwise everything will be linked in and the program size will be excessively
large. For some CPUs, we have example projects available to help you get started.
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2.4 Creating a library

Building a library from the sources is a simple procedure. The first step is to copy the
batch files (located under Sanpl e\ Makel i b) into your project’s root directory. That means
the parent directory containing the Confi g and the GUI folder. Then, make any necessary
changes. There are a total of four batch files which need to be copied, described in the
table below. The main file, Makel i b. bat , will be the same for all systems and requires no
changes. To build a library for your target system, you will normally need to make slight
modifications to the other three smaller files. Finally, start the file Makel i b. bat to create
the library. The batch files assume that your GUI and Config subdirectories are set up as
recommended.

The procedure for creating a library is illustrated in the flow chart below. The Makel i b. bat
file first calls Prep. bat to prepare the environment for the tool chain. Then it calls CC. bat
for every file to be included in the library. It does this as many times as necessary. CC. bat
adds each object file to a list that will be used by Ii b. bat . When all files to be added to
the library have been listed, Makel i b. bat then calls | i b. bat , which uses a librarian to put
the listed object files into the actual library. Of course you are free to create libraries in
another way.

Makelib .bat
h
[ Prep .bat
b

CC.bat

All files
in library?

It is not recommended to create an emWin library including a compile-time configurable
display driver. Detailed information about the configurability of emWin display drivers can
be found in the section Available display drivers on page 3187.

File Description
Makel i b. bat Main batch file. No modification required.
Called by Makelib.bat to prepare environment for the tool chain to be
Pr ep. bat
used.
Called by Makelib.bat for every file to be added to the library; creates
CC. bat a list of these object files which will then be used in the next step by
the librarian in the lib.bat file.
Li b. bat Called by Makelib.bat to put the object files listed by CC.bat into a li-
' brary.

The files as shipped assume that a Microsoft compiler is installed in its default location. If all
batch files are copied to the root directory (directly above GUI) and no changes are made
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at all, a simulation library will be generated for the emWin simulation. In order to create a
target library, however, it will be necessary to modify Prep. bat, CC. bat and | i b. bat .

2.4.1 Adapting the library batch files to a different system

The following will show how to adapt the files by an example adaptation for the ARM Cor-
tex-M4 CPU.

Adapting Prep.bat

Prep.bat is called at the beginning of Makelib.bat. As described above its job is to set the
environment variables for the used tools and the environment variable PATH, so that the
batch files can call the tools without specifying an absolute path. Assuming the compiler is
installed in the folder C.\ MTOOL the file Pr ep. bat could look as follows:

@CHO OFF
GOTO START

Rk R S R S R R S ok kR R kR SRR o bk R Rk R S b o I kR R R S R R kO

File . Prep. bat
Par anet ers: None
Pur pose . Sets path and other environnent variables as required by tool chain

This file is witten for the CV4 GCC tool chain

It needs to be nodified if the conpiler is installed in a different |ocation.

*
*
*
*
*
*
*
*
*
*

RE R R o b S R S R Rk kb O R Rk Ik kS o R R R S o S R IR R Sk kO R o

. START
ECHO PREP. BAT: Preparing environnment for CV4 GCC
if "9%PREP_CMA_GCC % == "_PREP_CMA_GCC " goto cont

set _PREP_CM4_GCC_= PREP_CM4_GCC_

SET TOOLPATH=c: \ Tool \ C\ Segger\ SES V452\

set PATH=9%A OOLPATH% gcc\ ar m none- eabi \ bi n\ ; %PATHY%
SET GNU_C_| NCLUDE=%IOOLPATH% i ncl ude

: cont

Adapting CC.bat

The job of CC. bat is to compile the passed source file and adding the file name of the
object file to a link list. When starting MakelLi b. bat it creates the following subdirectories
relative to its position:

Directory Contents
Lib This folder should contain the library file after the build
process.
Tenp\ Qut put Should contain all the compiler output and the link list file.

Will be deleted after the build process.

MakeLi b. bat uses this folder to copy all source and head-
Tenp\ Sour ce er files used for the build process. Will be deleted after the
build process.

The object file should be created (or moved) to Tenp\ Qut put . This makes sure all the output
will be deleted after the build process. Also the link list should be located in the output
folder. The following shows an example for the GCC compiler:

@ECHO OFF
GOTO START
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Rk R S R I R R Sk kR R R kS b R o R R Ok R R R ko S S R SRR o S R R o o

*

* File : CC. bat

* Paraneters: % Nane of file to conpile (wthout extension; .c is added)
* Pur pose . Conpile one file and add it to the list of files to put in
* Li brary

*

* This file as is uses the GCC Conpil er

*

R R I S Sk O S I O S O R o S O O
. START

ECHO CC. BAT: Conpiling %.c with GCC conpil er

i f "9%COWPI LER_TEST_SAWMPLES% =="1" (
ccl -nthunb -ntpu=cortex-md -mittle-endi an -nf pu=fpv4-sp-dl6 -nfl oat-
abi =softfp - DDEBUG=1 - DSKI P_TEST -3 -nfpu=vfp -nfloat-abi =soft -fomt-frane-

pointer -quiet -Wall -Who-missing-field-initializers -Wextra -nostdinc "-1I
Y%NU_C | NCLUDE% - D CROSSWORKS ARM -fno-builtin -o tenp/ Qutput/%.1 tenp/ Sourcel/
%. c

) else (

ccl -nthunb -ntpu=cortex-md -mittle-endi an -nf pu=fpv4-sp-dl6 -nfl oat-
abi =softfp - DDEBUG=1 - DSKI P_TEST -3 -nfpu=vfp -nfloat-abi =soft -fomt-frane-

pointer -quiet -Wall -Wextra -Wogical -op -WI oat-equal -pedantic -nostdinc "-I
Y%NU_C | NCLUDE% - D CROSSWORKS ARM -fno-builtin -o tenp/ Qutput/%.1 tenp/ Sourcel/
%. c

)

| F ERRORLEVEL 1 PAUSE

as -mhunb -ntpu=cortex-md -nmittle-endi an -nf pu=fpv4-sp-dil6 -nfl oat-abi =softfp
-nf pu=vfp -nfloat-abi=soft --traditional-format -EL "tenp/Qutput/%.1" -0 "tenp/

Qut put/ %. 0"

| F ERRORLEVEL 1 PAUSE

| F NOT EXI ST tenp\Lib.dat @CHO create lib/libGU .a>tenp\Lib.dat

@ECHO addnod tenp\output/9%l. o>>tenp/lib. dat

Adapting Lib.bat

After all source files have been compiled Li b. bat will be called from MakeLi b. bat. The
job is to create a library file using the link list created by CC. bat . The destination folder
of the library file should be the Lib folder created by MakelLi b. bat . The following shows an
example for the GCC toolchain:

@CHO OFF
GOTO START

R R O Sk O O S S O O O O O o O I

File : Lib. bat
Par anet ers: None
Pur pose : Put all (object) files in linklist into the library

This file is witten for the GCC tool chain

E I I R S

R R O Sk O O S O O O R o o O O O O O I O O O

: START

ECHO MAKELI B. BAT: Creating GUI target library using GCC tool-chain

REM R S I S I I S O I O O O O o O

REM Create library

REM R S S I O o O O O O o O

I F EXI ST Lib\GUI _GNU. LI B DEL Li b\GUI _G\U. LIB
@ECHO save>>tenp\li b. dat

@CHO end>>tenp\li b. dat

ar -M<tenp/lib. dat
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| F ERRORLEVEL 1 PAUSE
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2.5 Cfilestoinclude in the project

Generally speaking, you need to include the core C files of emWin, the display driver, all
font files you plan to use and any optional modules you have ordered with emWin:

All C files of the folder Confi g

All C files of the folder GUI\ Core

The fonts you plan to use (located in GUI \ Font )

Display driver: All C files of the folder GUI\ Di spl ayDri ver.

Additional software packages

If you plan to use additional, optional modules you must also include their C files:

Gray scale converting functions: all C files located in GUI \ Convert Mono
Color conversion functions: all C files located in GUI\ Convert Col or
Antialiasing: all C files located in GUI\ Anti Al i as

AppWizard: all C files located in GUI \ AppW zard

Memory Devices: all C files located in GUI \ MenDev

VNC support: all C files located in GUI'\ VNC

Widget library: all C files located in GUI\ W dget

Window Manager: all C files located in GUI\ VM

Target specifics

For displays with indirect interface hardware routines must be included. Examples for sev-
eral kinds of indirect interface routines are available under Sanpl e\ LCD X Port.

RTOS specifics

e If emWin is intended to be used with an RTOS, some RTOS dependent functions need
to be implemented. emWin comes with several sample files including implementations
for common RTOS packages (called GUI _X <RTCS>. ¢), as well as the file QU _X Ex.c
which just contains place holders of the required functions and might be used to make
emWin work with any RTOS.

e If multitasking is not required (access of the display by one task only) the file GU _X. ¢
may be used as a starting point for a custom implementation. The sample files can be
found in the folder Sanpl e\ GUI _X which is contained in the emWin package.

Additional information

Be sure to include GUI . h in all emWin accessing source files.
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2.6 Configuring emWin

The Confi g folder should contain all configuration files. The chapter Configuration on
page 107 explains in detail how emWin should be configured.

2.6.1 Configuration macros

The following types of configuration macros are available:

Binary switch "B"

Switches can have a value of either 0 or 1, where 0 means deactivated and 1 means
activated (actually anything other than 0 would work, but using 1 makes it easier to read
a confi g file). These switches can enable or disable a certain functionality or behavior.
Switches are the simplest form of configuration macro.

Numerical value "N"

Numerical values are used somewhere in the code in place of a numerical constant. Typical
examples are in the configuration of the resolution of a display.

Selection switch "S"

Selection switches are used to select one out of multiple options where only one of those
options can be selected. A typical example might be the selection of the type of display
controller used, where the number selected denotes which source code (in which display
driver) is used to generate object code.

Alias "A"

A macro which operates like a simple text substitute. An example is U8, which is replaced
by the preprocessor with unsi gned char.

Function replacement "F"

Macros can basically be treated like regular functions although certain limitations apply,
as a macro is still put into the code as simple text replacement. Function replacements
are mainly used to add specific functionality to a module (such as the access to a display)
which is highly hardware-dependent. This type of macro is always declared using brackets
(and optional parameters).

Type replacement "T"

Type replacement macros allow changing the types of certain values.
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2.7 Initializing emWin

The following functions should be used to initialize and ‘de-initialize’ emWin in order to start
the configuration process (see chapter Configuration on page 107) or clear internal data
from memory again.

Routine Description
QU _Init() Initializes emWin internal data structures and variables.
QU _Islnitialized() Returns the initialization state of emWin.
QU Exit() Clears emWin internal data from memory to make fur-
- ther calls of QUI _I ni t () possible.

Code example

The section The Hello world example program on page 106 offers a code example that
shows how emWin is initialized.
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2.7.1  GUL Init()

Description

Initializes emWin internal data structures and variables.

Prototype

int GU _Init(void);
Return value

=0 if successful.
*0 if the initialization of the display driver fails.

Additional information

Executing this function is mandatory before using any emWin functions. The only exception
is setting create flags for windows (see WM Set Cr eat eFl ags() ). If the Window Manager is
used, the background window is created from within GUI _I nit (). So if create flags are set
up before GUI _I nit() is called, the background window is created according to them.
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2.7.2 GUI IsInitialized()
Description

Returns the initialization state of emWin.

Prototype

int GU _Islnitialized(void);
Return value

1 if emWin is already initialized
0 if not.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



104 CHAPTER 2 Initializing emWin

2.7.3  GUI_Exit()

Description

Clears emWin internal data from memory to make further calls of GUl _I nit() possible.
Prototype
void QU _Exit(void);

Additional information

This function should be used if emWin represents a part of the application which is not used
continuously and therefore has to be able to be turned on and off again. Please note that
after QUI _Exi t () was called emWin will not work properly until GUI _I nit () is called again.
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2.8 Using emWin with target hardware

The following is just a basic outline of the general steps that should be taken when starting
to program with emWin. All steps are explained further in subsequent chapters.

Step 1: Configuring emWin

The first step is usually to customize emWin. For details about the configuration, refer to
the chapter Configuration on page 107.

Step 2: Defining access addresses or access routines

For memory-mapped display controllers, the access addresses of the display simply need
to be defined in the configuration file of the display controller. For port/buffer-accessed
display controllers, interface routines must be defined. Examples of the required routines
are available under Sanpl e\ LCD_X Port.

Step 3: Compiling, linking and testing the example code

emWin comes with example code for both single- and multitask environments. Compile,
link and test these little example programs until you feel comfortable doing so.

Step 4: Modifying the example program

Make simple modifications to the example programs. Add additional commands such as
displaying text in different sizes on the display, showing lines and so on.

Step 5: In multitask applications: adapt to your OS (if necessary)

If multiple tasks should be able to access the display simultaneously, the macros GUI _ MAX-
TASK and GQUI _CS come into play, as well as the file GUI Task. c. For details and example
adaptations, refer to the chapter Configuration on page 107.

Step 6: Write your own application using emWin

By now you should have a clearer understanding of how to use emWin. Think about how to
structure the program your application requires and use emWin by calling the appropriate
routines. Consult the reference chapters later in this manual, as they discuss the specific
emWin functions and configuration macros that are available.
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2.9 The "Hello world" example program

In the following we will show the “Hello world” example program. If you like to see a wide
range of emWin based sample applications as well as further simple tutorial applications,
please have a look in the Sanpl e folder of your emWin shipment or visit the "emWin Sam-
ples” section on www.segger.com.

A “Hello world” program has been used as a starting point for C programming since the
early days, because it is essentially the smallest program that can be written. An emWin
“Hello world” program is shown below and is available as BASI C_Hel | oWr | d. ¢ in the Sam
pl e\ Tutori al folder shipped with emWin. The whole purpose of the program is to write
“Hello world” in the upper left corner of the display. In order to be able to do this, the
hardware of the application, the display controller and the GUI must be initialized first.
emWin is initialized by a simple call of QU _I ni t () in the beginning of the program. In this
example, we assume that the hardware of your application is already initialized. The “Hello
world” program looks as follows:

#i nclude "GJ . h"

voi d Mai nTask(voi d) {
QU _Init();
QU _DispString("Hello world!");
while(1);

}

Adding functionality to the "Hello world" program

Our little program has not been doing too much so far. We can now extend the functionality
a bit: after displaying “Hello world”, we would like the program to start counting on the
display in order to be able to estimate how fast outputs to the display can be made. We can
simply add a bit of code to the loop at the end of the main program, which is essentially a
call to the function that displays a value in decimal form.

The example is available as BASI C Hel | 0l1. ¢ in the Sanpl e folder.

#i nclude "GUJ . h"
voi d Mai nTask(void) {
int i =0;
QU _Init();
QU _DispString("Hello world!");
while(l) {
QU _Di spDecAt ( i ++, 20,20,4);
if (i > 9999) {
i = 0;
}
}
}
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Chapter 3

Configuration

Before emWin can be used on a target system, the software needs to be configured. Con-
figuring means modifying the configuration files which usually reside in the (sub)directory
Confi g. We try to keep the configuration as simple as possible, but there are some config-
uration routines which need to be modified in order for the system to work properly.

The following items need to be configured:

Memory area to be used by emWin

Display driver to be used for drawing operations
Color conversion routines to be used

Display controller initialization

Hardware acceleration

Hardware JPEG decoding

The following chapter explains the configuration of emWin in detail.
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3.1 What needs to be configured?

The configuration is basically divided into two parts: GUI-configuration and LCD-configu-
ration. GUI-configuration means configuration of available features, default colors and -
fonts and the configuration of available memory. The LCD-configuration is more hardware
dependent and has to define the physical size of the display, the display driver and the
color conversion routines to be used. For details about color conversion routines, refer to
the chapter Colors on page 587.

If a hardware is used which offers acceleration features as for example available with the
ChromeART accelerator of some of the STM32 devices, the chapter Hardware acceleration
on page 138 contains more information.

A further part is configuring the simulation. But this is not required for the target hardware
and not part of this chapter. For details about configuring the simulation, refer to the chapter
Simulation on page 179.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



109 CHAPTER 3 Run-time- and compile-time configuration

3.2 Run-time- and compile-time configuration

There are C and include files to be configured. The configuration in the header files is fixed
at compile time and can not be changed whereas the configuration done in the C files
can be changed at run-time. This makes it possible to create a library which is largely
configuration independent and can be used with any display and any driver. This requires

that the configuration routines described in this chapter are not part of the library but of
the application.
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Initialization process of emWin

The illustration shows the process of initialization. To initialize emWin, the application only
has to call GUI _I nit(). The configuration routines explained below are called during the
internal initialization process.

SUI_Initi}

| SUI_X _Config()

I—-::I_m_mnigmxnm_—,--::- J* Bagulzad =7
— LCD X Tanfigih /* Optisnal =/
| — STI_DEVICE Cogataflndlink(l f* Bafguni-ad &f
— LD SatViizaE=x(] F* BRgui=gd =f
— LD SatiizaFx() F* BRgui=gd =f
[— LD SatVBAMAAA-Fx () J* Optinngl =f
— COI_TOUCH Calibeartad) f* OprCisngl =7
— COI_TOUDCH Satd-iantationi) /* OprCiongl +f

— LD X DdaplayDoiwacs ()

GUI_X_Config()

It is called at the very first beginning of the initialization process to make sure that memory
is assigned to emWin. Within this routine GUI _ALLOC Assi gnMenory() must be called to
assign a memory block to emWin. The functions are explained later in this chapter.

LCD_X_Config()

This function is called immediately after GUI _X Confi g() . The main purpose of this routine
is creating a display driver device and selecting the color conversion routines. Further it is
responsible for setting the display size. If a touch screen is used it should also be configured
here.

LCD_X_ DisplayDriver()

At a later point of the initialization process the function LCD_X_Di spl ayDri ver () is called.
It is called directly by the display driver. During the initialization process the task of this
routine is putting the display controller into operation. A detailed description of the routine
follows later in this chapter.
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3.4 Run-time configuration

The following table shows the available run-time configuration files located in the subfolder

Config:
Configuration file Purpose
QU Conf . c Configuration of available memory.
LCDConf . ¢ Conflgu_ratlon of the display size, the display driver and the color
conversion routines.
Sl MConf . ¢ Configuration of the simulation (not part of this chapter).
QU X c Configuration of timing routines.

3.4.1 Customizing GUIConf.c

The purpose of this module is to provide emWin with the function GUI _X Confi g() which
is responsible for assigning a memory block to the memory management system. This
requires knowledge about the memory requirement of the used components. The separate
chapter Performance and Resource Usage contains a detailed description of the memory
requirements (RAM and ROM) of the individual emWin modules.

Per default GUIConf.c is located in the (sub)directory and contains the routine GUI _X_ Con-
fig() which is responsible to assign a memory block to emWin. It is not cogently required
to leave it in the file GUI Conf.c. The routine GUI _X Confi g() can be located anywhere
in the application.

Calling this function is the very first thing done during the process of initialization. It is
responsible to assigh a memory block to emWin. This block is managed by the internal
memory management system. Please also refer to GUI _ALLCOC Assi gnMenory() .

3.4.1.1 APIfunctions to be used in GUI_X_Config()
The following table shows the API functions which must be called within GUI _X_Confi g() :

Routine Description

The function assigns the one and only memory
GUl _ALLOC Assi gnMenory() block to emWin which is used by the internal mem-
ory management system.

Registers a hook function which gets called after

GUI _Regi sterAfterlnitHook() the GUI has been initialized.

GU_Set OnErr or Func() I’S(?I"c?l’lc?(e)r?OOk function which is called from GUI _Er -
GU _Set OnLogFunc() gats EZS(r;c?ok function which is called from

GUl _Set OnVr nFunc() ?slts?\’j\zrenl'zg?k function which is called from

GUI TASK_Get MaxTask() RetJrns the maximum number of possible tasks

when multitasking is enabled.

Sets the maximum number of tasks from which
GUI TASK_Set MaxTask() emWin can be accessed when multitasking is en-
abled.
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3.41.1.1 GUI_ALLOC_AssignMemory()

Description

The function assigns the one and only memory block to emWin which is used by the internal
memory management system. This function should be called typically from GUI _X Con-

fig().

Prototype

void GUI _ALLOC AssignMenory(void * p,
u32 NurmByt es) ;

Parameters
Parameter Description
Pointer to the memory block which should be used by
P emWin.
NunByt es Size of the memory block in bytes.

Additional information

Note that not the complete memory block can be used by the application, because a small
overhead is used by the management system itself. Each memory block requires approxi-
mately 12 additional bytes for management purpose. The assigned memory block needs to
be accessible 8, 16 and 32 bit wise. It is used by emWin internally for memory allocation.
Instead of using malloc() and free() the internal memory management uses that block for
memory allocation. It is not used as frame buffer.
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3.4.1.1.2 GUI_RegisterAfterinitHook()

Description

Registers a hook function which gets called after the GUI has been initialized.

Prototype
voi d GQUI _Regi sterAfterlnitHook(void ( *pFunc) (),
GUI _REG STER_INIT * pRegisterlnit);
Parameters
Parameter Description
pFunc Pointer to a function to be called.
pRegi sterlnit Pointer to a GUI _REGQ STER | NI T structure.

Additional information

It is possible to set multiple function to be called after the GUI has been initialized. This
requires a dedicated GUI _REGQ STER | NI T structure for each function.

static void _InitO(void) {

}

static void _Initl(void) {

}

void QU _X Config(void) {

static QU _REG STER INIT Regi sterlnitO;
static GU _REG STER INIT Registerlnitil;

static U32 aMenory[ GUI _NUMBYTES / 4];

GUI _ALLOC Assi gnMenory(aMenory, GU _NUMBYTES) ;

GUl _Set Def aul t Font ( &GUI _Font 6x8) ;

QU _Regi sterAfterlnitHook(_Init0, &RegisterlnitO0);
GUI _Regi sterAfterlnitHook(_Initl, &Registerlnitl);
}
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3.4.1.1.3 GUI_SetOnErrorFunc()

Description
Sets the hook function which is called from GUI _Error Qut ().

Prototype
voi d GQUI _Set OnErrorFunc(void ( *pFunc)(const char * s ));
Parameters
Parameter Description
Pointer to the function which should be called by GUI _Err o-
pFunc rout ()

Additional information

The hook function gets a short error description in the string passed to the routine. It should
contain the module and the function where the error occurred and a short description.

See also the description of GUI _ErrorQut ().
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3.4.1.1.4 GUI_SetOnLogFunc()

Description
Sets the hook function which is called from GUI _Log() .

Prototype
voi d QU _Set OnLogFunc(void ( *pFunc)(const char * s ));
Parameters
Parameter Description
pFunc Pointer to the function which should be called by GUI _Log() .

Additional information

The hook function gets a log message in the string passed to the routine. The string contains
the module and the function from where the log was sent.

See also the description of GUI _Log() .
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3.4.1.15 GUI_SetOnWarnFunc()

Description
Sets the hook function which is called from GUI _Warn().

Prototype
voi d QU _Set OnWar nFunc(void ( *pFunc) (const char * s ));
Parameters
Parameter Description
Func Pointer to the function which should be called by
P QU _warn().

Additional information

The hook function gets a warning in the string passed to the routine. The string contains
the module and the function where the error occurred and a short description.

See also the description of GUI _Warn().
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3.4.1.1.6 GUITASK_GetMaxTask()

Description

Returns the maximum number of possible tasks when multitasking is enabled.

Prototype

i nt GUI TASK Get MaxTask(voi d);

Return value

Maximum number of possible tasks.
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3.4.1.1.7 GUITASK_SetMaxTask()

Description

Sets the maximum number of tasks from which emWin can be accessed when multitasking
is enabled.

Prototype

voi d GQUI TASK_Set MaxTask(i nt MaxTask);

Parameters

Parameter Description

MaxTask Number of tasks from which emWin is used at most.

Additional information

This function is intended to be called from GUI _X Confi g(). It is necessary to use this
function when working with a pre-compiled library. Otherwise GUl _ MAXTASK can be defined.
Further information can be found under GUI _MAXTASK on page 3147.
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3.4.2 Customizing LCDConf.c

The purpose of this module is to provide emWin with the required display configuration
routine and the callback function for the display driver. These are the following functions:

Routine Description
Configuration routine for creating the display driver de-
LCD_X Config() vice, setting the color conversion routines and the dis-
play size.

Callback routine called by the display driver for putting

LCD_X _Di splayDriver () the display controller into operation.
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3.4.2.1 LCD_X Config()

Description

As described in the table above this routine is responsible to create a display driver device,
set the right color conversion routines and for configuring the physical display size.

Prototype
void LCD_X Config(void);

Additional information

Depending on the used display driver it could also be required to set the video RAM address,
initialize a custom palette or some else. For information about any additional requirements,
refer to Detailed display driver descriptions on page 3220. The functions available for con-
figuration purpose in this routine are listed and explained later in this chapter.

Example

The following shows a typical example implementation:

I

/1 Set display driver and col or conversion for 1st |ayer
I

GUI _DEVI CE_Cr eat eAndLi nk(GUI DRV_LIN_16, GU CC 565, 0, 0);
I

/1 Display driver configuration

I

LCD Set Si zeEx (0, 320, 240);

LCD Set VSi zeEx (0, 320, 240);

LCD_Set VRAMAddr Ex(0, (void *)0x200000);
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3.4.2.2 LCD_X_DisplayDriver()

Description

This is the callback function of the display driver. It is called by the display driver for
several jobs. It passes a command and a pointer to a data structure to the callback routine.
The command tells the callback function what should be done. If the command requires
parameters they are passed through the data pointer pDat a. It points to a structure whose
format depends on the command.

Prototype

int LCD X DisplayDriver(unsigned Layerl ndex,
unsi gned Cnd,
voi d * pDat a) ;

Parameters
Parameter Description
Layer | ndex Zero based layer index.
Crd Command to be executed. Detailed descriptions below.
pDat a Pointer to a data structure.

Elements of structure LCD_X_ SETVRAMADDR_INFO

Data type Element Description
void * pVRAM Pointer to the start address of the video RAM.

Return value

0 Command has been successfully executed.
-1 Command is not handled by the function.
-2 Error occured.

Additional information

For more information about the commands passed to the routine by the display driver,
refer to Display drivers on page 3186.

Examples

The folder Sanpl e\ LCDConf contains a lot of example implementations of this routine which
can be used as starting point.
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3.4.2.3 API functions to be used in LCD_X_Config()

The following table shows the API functions which are available for configuration purpose

within LCD_X Confi g() :

Routine

Description

GUI _DEVI CE_Cr eat eAndLi nk()

Creates a display driver device and associates the
color conversion routines to be used.

GUI _TOUCH Set Ori entation()

The function configures the touch screen orienta-
tion.

GUI _TOUCH Cal i brate()

Changes the calibration at runtime.

LCD_Set LUTEX()

Sets the look-up table for the given layer.

LCD Set Si zeEx()

Sets the physical size of the visible area of the giv-
en display/layer.

LCD_Set VRAMAddr Ex( )

Sets the address of the video RAM.

LCD_Set VSi zeEx()

Sets the size of the virtual display area.

Aside from the function LCD Set LUTEx() the descriptions of the LCD ..() functions can be
found in the chapter Display drivers on page 3186.

The descriptions of the GUI _TOUCH ..() functions can be found in the chapter Touch screen

driver on page 805.
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3.4.2.3.1 GUI_DEVICE_CreateAndLink()

Description

This routine creates the display driver device, sets the color conversion routines to be used
for accessing the display and it links the driver device into the device list of the given layer.
LCD X Config() is called immediately after GUI _X Config(). This makes sure that the
memory configuration already has been done and the driver is able to allocate memory.
The required memory for a display driver device is approx. 50 bytes + the driver specific
memory. For details about the memory requirements of the individual display drivers, refer
to the chapter Display drivers on page 3186.

Prototype
GUI _DEVI CE *GUl _DEVI CE_Cr eat eAndLi nk(const GUI _DEVI CE_API * pDevi ceAPI ,
const LCD_API _COLOR_CONV * pCol or ConvAPI ,

uL6 Fl ags,

i nt Layer | ndex) ;
Parameters

Parameter Description
Pointer to the display driver to be used. The chapter Display

pDevi ceAPI drivers on page 3186 contains a table of the available dis-

play drivers.

Pointer to the color conversion routines to be used. The
pCol or ConvAPI chapter Colors on page 587 contains a table with the avail-
able color conversion routines.

Fl ags Should be zero.
Layer | ndex Layer which should be managed by the driver.

Return value

On success the function returns a pointer to the created device object, otherwise it returns
NULL.

Additional information

Note that the used driver also determines the display orientation in some cases. This differs
from driver to driver. For details about the display orientation, refer to the chapter Display
drivers on page 3186.
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3.4.3 Customizing GUI_X.c

This file is the location of the timing routines, the debugging routines and the kernel inter-
face routines:

3.4.3.1 Init routines

3.4.3.1.1 GUI_X_Init()

Description

This function is being called on initialization of emWin.

Prototype

void GU _X Init(void);

Additional information

Typically used to initialize a hardware timer to provide a time base used by the timing
related GUI _X functions. This is not required when using an underlaying RTOS.
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3.4.3.2 Timing routines

3.4.3.2.1 GUI_X_Delay()

Description

Returns after a specified time period in milliseconds.

CHAPTER 3

Run-time configuration

Prototype
void GUJI _X Del ay(int Period);
Parameters
Parameter Description
Peri od Peri od in milliseconds.
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3.4.3.2.2 GUI_X_Execldle()

Description

Called only from non-blocking functions of the Window Manager.

Prototype

voi d GQUI _X Execl dl e(void);

Additional information

Called when there are no longer any messages which require processing. In this case the
GUI is up to date.
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3.4.3.2.3 GUIL_X _GetTime()

Description
Used by GUI _Get Ti me() to return the current system time in milliseconds.

Prototype
GUI _TI MER_TI ME GUI _X_Get Ti me(voi d);

Return value

The current system time in milliseconds, of type integer.
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3.4.3.3 Debug routines

3.4.3.3.1 GUI_X ErrorOut()

3.4.3.3.2 GUI_X_Warn()

3.4.3.3.3 GUI_X_Log()

Description

These routines are called by emWin with debug information in higher debug levels in case a
problem (Error) or potential problem is discovered. The routines can be blank; they are not
required for the functionality of emWin. In a target system, they are typically not required
in a release (production) build, since a production build typically uses a lower debug level.

e Fatal errors are output using GUl _X Error Cut () if (GU _DEBUG LEVEL = 3)
e Warnings are output using GU _X Warn() if (GU _DEBUG LEVEL = 4)
e Messages are output using GUI _X Log() if (GU _DEBUG LEVEL = 5)

Prototypes
void QU _X ErrorQut(const char * s);
void QU _X Warn(const char * s);

void GUJI _X Log(const char * s);

Parameters

Parameter Description

s Pointer to the string to be sent.

Additional information

This routine is called by emWin to transmit error messages or warnings, and is required
if logging is enabled. The GUI calls this function depending on the configuration macro
GUI _DEBUG LEVEL. The following table lists the permitted values for GU _DEBUG LEVEL:

Value Symbolic name Description
0 GUl _DEBUG_LEVEL_NOCHECK No run-time checks are performed.
1 GU_DEBUG LEVEL CHECK_PARA Parameter checks are performed to avoid

crashes. (Default for target system)

Parameter checks and consistency checks
are performed.

3 GU _DEBUG LEVEL LOG ERRORS Errors are recorded.

Errors and warnings are recorded. (Default
for PC-simulation)

2 GUI _DEBUG_LEVEL_CHECK_ALL

4 GUI _DEBUG LEVEL_LOG WARNI NGS

Errors, warnings and messages are record-

5 GUI _DEBUG LEVEL_LOG ALL od
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3.4.3.4 Kernel interface routines
Detailed descriptions for these routines may be found in Execution Model: Single Task /
Multitask on page 3135.

3.4.4 Function replacement

The following table shows the API functions which are available for setting up custom de-
fined functions for common purpose:

Routine Description
GUI _Set pf Mentpy() Sets a custom function for memcpy operations.
GUI _Set pf Menset () Sets a custom function for memset operations.
GUl _Set pf Strcmp() Sets a custom function for string compare operations.
GUI _Set pf Strcpy() Sets a custom function for string copy operations.
QU _SetpfStrlen() Sets a custom function for getting the length of a string.
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3.4.4.1 GUI_SetpfMemcpy()

Description

Sets a custom function for memcpy operations.

Prototype
voi d GUl _Set pf Mentpy

(void * ( *pFunc)(void * pDest

Parameters

Run-time configuration

const void * pSrc , size_t Cnt ));

Parameter

Description

pFunc

Function to be used
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3.4.4.2 GUI_SetpfMemset()

Description

Sets a custom function for memset operations.

Run-time configuration

Prototype
voi d QU _Set pf Menset (void * ( *pFunc)(void * pDest , int ¢, size_t Cnt ));
Parameters
Parameter Description
pFunc Function to be used
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3.4.4.3 GUI_SetpfStrcmp()

Description

Run-time configuration

Sets a custom function for string compare operations.

Prototype
void QU _SetpfStrcenp(int ( *pFunc)(const char * , const char * ));
Parameters

Parameter Description
pFunc Function to be used
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3.4.4.4 GUI_SetpfStrcpy()

Description

Sets a custom function for string copy operations.

Prototype
void QU _SetpfStrcpy(char * ( *pFunc)(char * , const char * ));
Parameters

Parameter Description
pFunc Function to be used
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3.4.45 GUI_SetpfStrlen()

Description

Sets a custom function for getting the length of a string.

Prototype
void QU _SetpfStrlen(size_t ( *pFunc)(const char * ));
Parameters

Parameter Description
pFunc Function to be used
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Compile-time configuration

3.5 Compile-time configuration

The following table shows the available compile time configuration files located in the sub-

folder Confi g:
Conﬂg_uranon Purpose
file
Configuration of possible number of used layers, default fonts and
QU Conf . h - ;
colors and available features (e.g. Widgets).
LCDConf . h Configuration of the used display driver(s).

In case a precompiled emWin library is used, changing the configuration files will not have
any effect until the library is compiled again with the required settings. This applies to all
of the defines explained in the following sections.

3.5.1 Customizing GUIConf.h

As described above the file should contain the configuration of available features and the
configuration of the default font. Each emWin shipment comes with a GUl Conf . h file which
includes a basic configuration which can be used as a starting point.

3.5.1.1 Configuring the available features of emWin

The following table shows the available configuration macros:

Type Macro Default Description
Activate to enable multitasking support with mul-

B QU _os 0 tiple tasks calling emWin (see the chapter Execu-
tion Model: Single Task / Multitask on page 3135).

B GUl _SUPPORT_AA 1 Enables support of anti-aliased drawing routines.
Per default cursors are enabled if either GUI _SUP-

RT PORT_TOUCH or GUI _SUPPORT_MOUSE has been en-

B Gl _SUPP —CURSCR (See expl.) abled. If cursors should be shown without en-
abling one of these options it should be set to 1.

B GUl _SUPPORT_MENDEV 0 Enables optional Memory Device support.

B GUI _SUPPORT_MOUSE 0 Enables the optional mouse support.

B GUI _SUPPORT_ROTATION |1 Enables text rotation support.

B GUI _SUPPORT_SPY 0 Enables support for emWinSPY.

B GUI _SUPPORT_TOUCH 0 Enables optional touch-screen support.
Defi h hich i for ti I

T GU TIMER TI VE i nt efines t_ e t.ype whic -IS us.ed or time values by

- - the emWin Timer functionality.
B GUl _ W NSUPPORT 0 Enables optional Window Manager support.
B QU SUPPORT BI DI 1 En.ables BiDi support for emWin. Set to 0 if not re-
- - quired and to save some ROM.

3.5.1.2 Default font and default color configuration

The following table shows the available configuration macros:

emWin User Guide & Reference Manual

Type Macro Default Description

N GUI _DEFAULT_BKCOLOR GUI _BLACK Define the default background color.

N GUI _DEFAULT_COLCR GUl _WH TE Define the default foreground color.
Defines which font is used per default after

S GUI _DEFAULT_FONT &GUl _Font 6x8 | GUI _I nit(). If you do not use the default font, it
makes sense to change to a different default, as
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Type Macro Default Description

the default font is referenced by the code and will
therefore always be linked.

Please also refer to GUI _Set Def aul t Font () which
can be used for runtime configuration of the de-
fault font.

The default colors and fonts of the widgets which are part of the optional Window Manag-
er can also be configured. For details, refer to the chapter Widgets (window objects) on
page 1109.

3.5.1.3 Advanced GUI configuration options

The following table shows the available configuration macros:

Type Macro Default Description
1 (tar- Defines the debug level, which determines how many
s QU DEBUG LEVEL get). checks (assertlons).are performed by emWin and if
- - 4 (simu- | debug errors, warnings and messages are output.
lation) Higher debug levels generate bigger code.
Define the maximum number of tasks from which
N GUl MAXTASK B .eme is ca!led to access the display when muPtltask—
- ing support is enabled (see the chapter Execution
Model: Single Task / Multitask on page 3135.
E GUI_NENCPY — This macro allows replacement of the memcpy func-
tion.
F GU NEMSET - ThIS macro allows replacement of the memset func-
- tion
N GUI _NUM _LAYERS 1 Defines the maximum of available layers/displays.
F QU POST INIT i Deflne§ a function to be called at the end of
- - QU _Init().
B GUl _TRI AL_VERSI ON 0 Marks the compiler output as evaluation version.
B GUI W NSUPPORT 0 Enables optional Window Manager support.
N QU Pl D BUFFER Sl ZE 5 Maximum number of PID events managed by the in-
- - - put buffer.
N GUI_KEY BUFFER Sl ZE 10 :j:lbn::f; number of key events managed by the in-

3.5.1.3.1 GUI_MEMCPY (obsolete)

Note

Please refer to GUI _Set pf Mentpy on page 130.

This macro allows replacement of the memcpy function of the GUI. On a lot of systems,
memcpy takes up a considerable amount of time because it is not optimized by the compiler
manufacturer. emWin contains an alternative memcpy routine, which has been optimized
for 32 bit CPUs. On a lot of systems this routine should generate faster code than the
default memcpy routine. However, this is still a generic C routine, which in a lot of systems
can be replaced by faster code, typically using either a different C routine, which is better
optimized for the particular CPU or by writing a routine in Assembly language.

To use the optimized emWin routine add the following define to the file GUI Conf . h:

#defi ne GUI _MEMCPY GUI __nentpy
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3.5.1.3.2 GUI_MEMSET (obsolete)

Note

Please refer to GUI _Set pf Menset on page 131.

This macro allows replacement of the memset function of the GUI. On a lot of systems,
memeset takes up a considerable amount of time because it is not optimized by the compiler
manufacturer. We have tried to address this by using our own memset() Routine GUI __nem
set . However, this is still a generic C routine, which in a lot of systems can be replaced by
faster code, typically using either a different C routine, which is better optimized for the
particular CPU, by writing a routine in Assembly language or using the DMA.

If you want to use your own memset replacement routine, add the define to the GUI Conf. h
file.

3.5.1.3.3 GUI_POST_INIT

It could make sense to have a function which is called after the GUI has been completely
initialized. To be able to have that the macro could be defined as follows:

Example

#define GUI _POST_INIT Custonfunction();

3.5.1.3.4 GUI_TRIAL_VERSION

This macro can be used to mark the compiler output as an evaluation build. It should
be defined if the software is given to a third party for evaluation purpose (typically with
evaluation boards).

Note that a special license is required to do this; the most common licenses do not per-
mit redistribution of emWin in source or object code (relinkable) form. Contact sales@seg-
ger.com if you would like to do this.
If QU _TRI AL_VERSI ONis defined, the following message is shown when callingGUJl _Init():

This software

contains an ewal-

build of enblin.

A license i=

required to use

it. in a product.

WL, S gger. SO

This message is always shown in the upper left corner of the display and is normally visible
for 1 second. The timing is implemented by a call of GUI _X Del ay(1000) . The functionality
of emWin is in no way limited if this switch is active.

Example

#define GU _TRIAL_VERSI ON 1

3.5.2 Customizing LCDConf.h

This file contains general configuration options required for compiling the display driver(s)
which need not to be changed at run-time. The available configuration options depend on
the used display driver. For details about the available configuration options, refer to the
chapter Display drivers on page 3186. The detailed driver description shows the available
configuration options for each display driver.
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CHAPTER 3 Hardware acceleration

3.6 Hardware acceleration

If a CPU or an LCD-controller offers hardware acceleration features some or even most
of them could be used by emWin for accelerating the process of drawing operations. To
be able to achieve that, different mechanisms need to be used dependent on the kind of
hardware acceleration which should be used.

The following table shows a rough classification of the features which can be accelerated:

Group

Purpose

Col or conversion

Some hardware like ChromART offers the possibility of converting colors
from one format to a different format. For that many of the color conversion
routines offers the possibility to set a hardware function for the process of
color conversion.

Drawi ng of primtives

Hardware accelerated drawing of primitives (also anti-aliased) could be
achieved by calling primitive specific setters for passing custom defined
functions to be used for drawing.

Filling, copy oper-
ations and bitmap
drawi ng

Those operations could be accelerated by setting custom drawing functions
using LCD_Set DevFunc() .

Al pha bl endi ng

A custom function could be used to mix up the given foreground and back-
ground colors in accordance to the alpha values of the colors.

M xi ng col ors

A custom function could be used to mix up the given foreground and back-
ground colors with the given intensity.

Al pha text draw ng

Drawing of anti-aliased text could be achieved by setting a custom function.

Pal ette conversion

Conversion of bitmap palettes could be done by a custom function.

Drawi ng bitnmaps with-
in menory devices

Some internal memory device operations could be accelerated by setting a
custom function.

Menory devi ce mani pu-
I ation

Manipulation of the contents of a memory device such as rotating, scaling or
blending.

Drawi ng of SVGs

The hardware accelerator is based on 2D vector operations which allows the
rendering of vector paths which are crucial to the SVG file format.

3.6.1 Ready to use configurations

The following table shows some of the hardware accelerators which can be used with ready-
to-use sample configurations that come with emWin. These sample configurations set up
emWin to use most of the features of the hardware accelerators. They can be used on
appropriate hardware with little or no modification:

Hardware

Supported features

Renesas D/ AVE 2D
hardware | P core

Clipping

Drawing of anti-aliased primitives
Drawing of bitmaps (8-, 16- and 32 bpp)
Filling operations

Rectangle filling with alpha blending
Drawing of anti-aliased text

STM32 Chr omART Accel -
er at or

Color conversion

Drawing of bitmaps (8-, 16- and 32bpp)

Filling operations

Rectangle filling with alpha blending (only supported by some devices,
for example by STM32L4R9I)

Drawing of anti-aliased text

® Rectangular copy operations

NXP Pi xel Pipeline
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Hardware Supported features

Rectangle filling with alpha blending

Bulk color mixing

Rectangular copy operations

Color blending of memory devices

Scaling and flipping of bitmaps (opaque bitmaps only)

Drawing of anti-aliased and non-anti-aliased primitives

Filling of anti-aliased and non-anti-aliased primitives

Scaling and rotation of memory devices

Scaling and flipping of bitmaps (with or without transparency)
Rendering of SVGs

Vivante VA.ite

Clipping

Please note that the absence of an accelerator in the above table does not mean that it is
not supported by emWin. It does only mean that we do not have ready to use configuration
files for it.

3.6.2 Using D/AVE 2D hardware IP core

A useful feature of D/AVE 2D hardware IP core is the ability to support a clipping rectangle.
Furthermore, it offers a dedicated hardware module for performing anti-aliased drawing
operations for anti-aliased shapes. Performing these operations by software requires a lot
of CPU time. emWin offers an interface to route these operations to the D/AVE 2D hard-
ware. That makes it ideal for very fast drawing of complex screens with anti-aliased shapes.
Also, it is able to fill rectangular areas with a semi-transparent color which can be used for
e.g. dimming screen areas. Configuration files can be found under Sanpl e\ LCDConf\ GUI -
DRV_Li n\ RX65N and Sanpl e\ LCDConf\ GUI DRV_Li n\ EK_RA6M3G.

3.6.3 Using ChromART accelerator

Nearly all functions provided by the ChromART accelerator can be used with emWin. Once
configured correctly, it speeds up many drawing operations drastically. The sample folder of
emWin contains configuration files which use almost all features of ChromART accelerator
which can be found under Sanpl e\ LCDConf\ GUI DRV_Li n\ STM32xxx. Please note that the
samples are only available if the driver GUI DRV_Li n is licensed.

The ChromART accelerators on ST devices are not all identical, e.g. the STM32L4R9I is able
to fill rectangular areas with semitransparent colors, but this function is not provided by
ChromART on some other ST devices. To take these differences into account, a separate
configuration can be found under Sanpl e\ LCDConf\ GUI DRV_Li n\ STVMB2L4R9I .

3.6.4 Using NXP Pixel Pipeline

The main feature of the Pixel Pipeline which is alpha composition offers a versatile way
of speeding up many intensive operations in emWin. Some of these operations are alpha
blending, color mixing and the drawing of bitmaps and memory devices with any opacity.

Filling opaque and semi-transparent rectangles is also supported by the PXP.

Additionally, the PXP offers a scaling and flipping feature which is utilized for speeding up
these operations with GUI _Dr awBi t mapEx() .

3.6.5 Using Vivante VGLite

The VGLite API is a vector-based hardware drawing API. Through the use of vector paths,
virtually any 2D primitive can be drawn. Primitives may be drawn anti-aliased or non-an-
ti-aliased. Since vector paths support floating point coordinates, the use of high-resolution
anti-aliasing coordinates is also supported. Furthermore, a clipping rectangle is supported
as well.

VGLite also provides blitting API functions that can be used in conjunction with matrix trans-
formations. This allows efficient rotation and scaling of memory devices or raster images.
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The advantage here over e.g. the PXP accelerator is that the rotation angle is not limited to
90° increments and the bitmap or memory device content may also be semi-transparent.

Byte alignments for blitting operations

Note: Blitting operations using the VGLite API always require a specific byte alignment
of the bitmap data, depending on the format. For example, 32bpp bitmaps require an
alignment of 64 bytes.

As for emWin operations delegated to VGLite, currently this only affects the functionality of
rotating and scaling memory devices. This means to utilize hardware acceleration for this
operation, the horizontal and vertical dimensions of the memory device have to be divisible
by 16, to account for the 64-byte alignment.

Obvious workarounds for this limitation would be to crop the memory device content to a
size that is divisible by 16. Or alternatively, increase the size so that is it divisible by 16
and fill the padding area with a background color or transparency.

Requirement of an operating system

VGLite requires high-level features of an embedded operating system, such as mutexes,
semaphores, tasks and queues. This makes it mandatory to provide an interface to an
operating system.

An interface to SEGGER embOS is implemented in the file vg_lite_os_enbCS. c. We en-
courage to use it, but it may also be taken as a reference point to adapt the interface to
another operating system.

3.6.6 Available API functions

The following table shows the available routines:

Routine ‘ Description

Color conversion

GUI CC_ML5551 _Set Cust Col or Conv()

GUI CC_Mb65_Set Cust Col or Conv()
GUI CC_M4444] _Set Cust Col or Conv()
GUI CC_MB88_Set Cust Col or Conv()
GUI CC_MB888I _Set Cust Col or Conv()

Setting up custom color conversion rou-
tines for the according fixed palette
modes.

Filling, copy operations and bitmap drawing

LCD_Set DevFunc()

The function sets additional and / or user
defined functions of the display driver.

GUl _Set FuncDr awivb65()

Sets two custom routines for drawing
M565 images.

Alpha blending

GUI _Al phaEnabl eFi | | Rect HW()

Enables filling a rectangle with a se-
mi-transparent color.

QU _Set FuncAl phaBl endi ng()

Setting up a custom defined function for
doing alpha blending operations.

GUl _Set FuncDr awAl pha()

Sets two custom routines for drawing
memory devices with alpha value into an-
other memory device and for drawing a
bitmap with alpha value.

GUI _Set FuncDr awA8()

Sets two custom routines for drawing A8
images.

Mixing

colors

QU _Set FuncM xCol or s()
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Routine

Description

with the given color using the given inten-
sity.

GUI _Set FuncM xCol or sBul k()

Setting up a custom defined function for
bulk blending operations.

Alpha text drawing

GUI _AA Set pf Dr awChar AA4()

Sets up a custom defined function for
drawing alpha blending characters with 4
bits per pixel.

Palette conversion

QU _Set FuncCGet pPal ConvTabl e()

Sets a function pointer to a custom func-
tion, which converts an array of colors into
an array of index values.

Drawing bitmaps within memory devices

GUI _VENMDEV_Set Dr awiMendev16bppFunc()

Sets a custom function for drawing 16bpp
bitmaps within 16bpp memory devices.

Drawing shapes

QU _SetFuncFillCircle()

This function sets a function pointer which
gets called to fill a circle.

QU _Set FuncDrawCi rcl e()

This function sets a function pointer which
gets called to draw a circle.

QU _Set FuncFi | | RoundedRect ()

Sets a function pointer to fill a rounded
rectangle by hardware.

QU _Set FuncDr awRoundedRect ()

Sets a function pointer to draw a rounded
rectangle by hardware.

GUI _Set FuncDr awLi ne()

This function sets a function pointer which
gets called to draw a line.

Drawing anti-aliased shapes

QU _AA SetFuncFill Circle()

This function sets a function pointer which
gets called to fill an anti aliased circle.

QU _AA Set FuncFi | | Pol ygon()

This function sets a function pointer which
gets called to fill an anti aliased polygon.

QU _AA Set FuncDrawCircl e()

This function sets a function pointer which
gets called to draw an anti aliased circle.

GUI _AA_Set FuncDr awLi ne()

This function sets a function pointer which
gets called to draw an anti aliased line.

QU _AA Set FuncDr awPol yQut | i ne()

This function sets a function pointer which
gets called to draw an anti aliased poly-
gon.

QU _AA Set FuncDr awAr c()

This function sets a function pointer which
gets called to draw an anti aliased arc.

Bitmap

scaling

GUI _Set FuncDr awBi t mapEx()

Sets a custom function pointer for
GUI _DrawBi t mapEx() .

Memory device manipulation

GUl _NMEMDEV_Set Rot at eFuncLR()
GUl _NMEMDEV_Set Rot at eFuncHR()

Setting up a custom routine for rotating
and scaling a memory device.

GUl _MEMDEV_Set Bl endFunc()

Sets a custom routine for blending a color
into a memory device.

JPEG decoding
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Routine Description

This function sets a function pointer to be

GUI _JPEG_Set pf Dr awkx() used to decode and draw a JPEG file.
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3.6.6.1 Color conversion

As explained in detail in Colors on page 587, color conversion in emWin is required for
converting a color value into an index value and vice versa. That is done by the routines
pointed by the fixed palette mode structures. These structures have pointers for convert-
ing single items and also for bulk conversion of multiple items. The most important color

conversions offers the possibility for setting custom defined routines for bulk conversion.

3.6.6.1.1 GUICC_M1555] SetCustColorConv()

3.6.6.1.2 GUICC_M565_SetCustColorConv()

3.6.6.1.3 GUICC_M4444]_SetCustColorConv()

3.6.6.1.4 GUICC_M888_SetCustColorConv()

3.6.6.1.5 GUICC_M8888I_SetCustColorConv()
Description

These routines can be used to set custom routines for bulk color conversion for the according
color conversion.

Prototype

voi d GQUI CC_XXX_Set Cust Col or Conv(t LCDDEV_Col or 2l ndexBul k * pf Col or 21 ndexBul k,

t LCDDEV_I ndex2Col or Bul k * pfl ndex2Col or Bul k) ;

Parameters

Parameter Description

pf Col or 21 ndexBul k

Routine to be used for converting multiple colors into index
values.

pf | ndex2Col or Bul k

Routine to be used for converting multiple index values into
colors.

Additional information
The definition of t LCDDEV_Col or 21 ndexBul k is as follows:
typedef void t LCDDEV_Col or 21 ndexBul k(LCD_COLOR * pCol or,

voi d * pl ndex,
u32 Numl t ens,
us Si zeOf | ndex) ;

The definition of t LCDDEV_| ndex2Col or Bul k is as follows:

typedef void t LCDDEV_| ndex2Col or Bul k( voi d * pl ndex,
LCD_ COLOR * pCol or,
u32 Numi t ens,
us Si zeOf | ndex) ;
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3.6.6.2 Filling, copy operations and bitmap drawing

As already explained before the function LCD_Set DevFunc on page 3395 can be used for a
couple of cases. Further the following function(s) exist:

3.6.6.2.1 GUI_SetFuncDrawM565()

Description

Sets two custom routines for drawing M565 images. One for drawing into memory devices
and a second one for drawing into the frame buffer.

Prototype

int GUI _Set FuncDr awVb65( GUl _ DRAWWENDEV_FUNC * pf Dr awvendevFunc,
GUI _DRAVBI TMAP_FUNC * pf Dr awBi t mapFunc) ;

Parameters

Parameter

Description

pf Dr awvendevFunc

Pointer to a function for drawing M565 images into memory
devices.

pf Dr awBi t mapFunc

Pointer to a function for drawing M565 images into the frame
buffer.

Additional information

The prototype of the function used for memory devices is:

voi d GU _DRAWEMDEV_FUNC (

void * pDst,
const void * pSrc,
i nt xSi ze,
i nt ySi ze,
i nt Byt esPer Li neDst ,
i nt Byt esPer Li neSrc);

The prototype of the function used for bitmaps is:

voi d GU _DRAVBI TMAP_FUNC (

i nt Layer | ndex,

i nt X,

i nt Y,

U32 const * p,

i nt xSi ze,

i nt ySi ze,

i nt Byt esPer Li ne) ;

This hardware accelleration functions are used for drawing high color bitmaps in M565

format.
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3.6.6.3 Alpha blending
3.6.6.3.1 GUI_AlphaEnableFillRectHW()

Description

Enables filling a rectangle with a semi-transparent color.

Prototype
voi d GUI _Al phaEnabl eFi | | Rect H)(i nt OnOFf) ;
Parameters
Parameter Description
Turns filling a rectangle with a semi-transparent color on or
narf off

Additional information

This function requires a function for filling a rectangle by the hardware. Please refer to
LCD_Set DevFunc() .
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3.6.6.3.2 GUI_SetFuncAlphaBlending()

Description

Sets a custom defined routine for alpha blending operations. That routine is called by emWin
if multiple foreground colors should be mixed up with the background.

Prototype
void ( * QU _Set FuncAl phaBl endi ng(void ( * pFunc)
(LCD_COLOR * pCol or FG,

LCD_COLOR * pCol or BG
LCD_COLOR * pCol or Dst,
U32 Numtens))) (LCD_COLOR * pCol or FG,
LCD_COLOR * pCol or BG
LCD_COLOR * pCol or Dst,
u32 Numl t ens) ;

Parameters

Parameter Description
pFunc Pointer to the function to be used.

Return value

Pointer to the previous used function.

Parameters of pFunc()

Data type Parameter Description
LCD COLOR * pCol or FG Pointer to the foreground color array.
LCD COLOR * pCol or BG Pointer to the background color array.
LCD COLCR * pCol or Dest Pointer to a buffer for the result.
u32 Num t ens Number of colors to be mixed up.
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3.6.6.3.3 GUI_SetFuncDrawAlpha()

Description

Sets two custom routines for drawing memory devices with alpha value into another mem-
ory device and for drawing a bitmap with alpha value.

Prototype

int GU _Set FuncDr awAl pha( GUI _DRAWVEMDEV_FUNC * pf Dr awAl phaMendevFunc,
GUl _DRAVBI TMAP_FUNC * pf Dr awAl phaBi t mapFunc) ;

Parameters

Parameter Description

pf Dr awAl phaMendevFunc | Pointer to a function for drawing bitmaps in memory devices.

pf Dr awAl phaBi t mapFunc | Pointer to a function for drawing bitmaps in frame buffer.

Additional information

The prototype of the function used for memory devices is:

voi d GU _DRAWVENDEV_FUNC ( void * pDst,
const void * pSrc,
i nt xSi ze,
i nt ySi ze,
i nt Byt esPer Li neDst
i nt Byt esPer Li neSrc);

The prototype of the function used for bitmaps is:

voi d GUI _DRAWBI TMAP32_FUNC (i nt Layer | ndex,
i nt X,
i nt Yy,
U32 const * p,
i nt xSi ze,
i nt ySi ze,
i nt Byt esPer Li ne);

This hardware accelleration functions are used for drawing 32 bpp alpha bitmaps.
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3.6.6.3.4 GUI_SetFuncDrawA8()

Description

Sets two custom routines for drawing A8 images. One for drawing into memory devices
and a second one for drawing into the frame buffer.

Prototype

int GU _Set FuncDr awA8( GUI _DRAWVENMDEV_FUNC * pf Dr awMendevFunc,
GUI _DRAVBI TMAP_FUNC * pf Dr awBi t mapFunc) ;

Parameters

Parameter

Description

pf Dr awiMendevFunc .
vices.

Pointer to a function for drawing A8 images into memory de-

pf Dr awBi t mapFunc

buffer.

Pointer to a function for drawing A8 images into the frame

Additional information

The prototype of the function used for memory devices is:

voi d GU _DRAWVENDEV_FUNC ( void * pDst,
const void * pSrc,
i nt xSi ze,
i nt ySi ze,
i nt Byt esPer Li neDst
i nt Byt esPer Li neSrc);

The prototype of the function used for bitmaps is:

voi d GUI _DRAWBI TMAP_FUNC (i nt
i nt
i nt
U32 const *
i nt
i nt
i nt

Layer | ndex,

X,

Y,

p,

xSi ze,

ySi ze,

Byt esPer Li ne);

This hardware accelleration functions are used for drawing antialiased TTF-fonts and non
compressed 8 bit alpha bitmaps containing alpha channel only.
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Mixing up colors here means mixing up the given background with the given foreground
using the given intensity.

3.6.6.4.1 GUI_SetFuncMixColors()

Description

Sets a custom defined routine for mixing up single colors.

Prototype
LCD COLOR ( * @UI _Set FuncM xCol ors(LCD_COLOR ( * pFunc)
(LCD_COLOR Col or,

LCD_COLOR BkCol or,
U8 Intens))) (LCD_COLOR Col or,
LCD_COLOR BkCol or,
us I ntens);

Parameters

Parameter Description
pFunc Pointer to the function to be used.

Parameters of pFunc()

Data type Parameter Description
LCD COLOR Col or Color to be blended with the given intensity.
LCD COLOR Bk Col or Color of background.
us I nt ens Intensity to be used for the blending operation.
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Sets up a custom defined function for bulk mixing operations. That is mainly used for fading
memory devices. It mixes up the given background area with the given foreground area
using the desired intensity.

Prototype

void ( * GU _Set FuncM xCol orsBul k(void ( * pFunc) (U32 * pFG
u32 * pBG,
u32 * pDst,
unsi gned OfFG
unsi gned O f BG,
unsi gned O f Dest,
unsi gned xSi ze,
unsi gned ySi ze,
Ug Intens))) (U32 * pFG
u32 * pBG,
u32 * pDst,
unsi gned OfFG
unsi gned O f BG,
unsi gned O f Dest,
unsi gned xSi ze,
unsi gned ySi ze,
us I nt ens);

Parameters

Parameter Description
pFunc Pointer to the function to be used.

Parameters of pFunc()

Data type Parameter Description
us2 * pFG Pointer to the foreground color array.
us2 * pBG Pointer to the background color array.
us2 = pDst Pointer to the destination buffer for the result.
unsi gned OfFG Currently not used.
Additional offset in pixels (xSizeBG - xSizeFG) to be
unsi gned O fBG added for incrementing the background pointer at
the end of a line.
unsi gned O f Dest Currently not used.
unsi gned xSi ze X-size of area to be converted.
unsi gned ySi ze Y-size of area to be converted.
Intensity to be used when blending the foreground
us I nt ens
over the background.

Return value

Pointer to the previous used function.
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3.6.6.5 Alphatext drawing

If transparent mode is active, nho memory device is selected and no clipping is required
a custom function could be used for drawing anti-aliased characters. In all other cases
automatically the default function is used by emWin. Alpha text drawing means that the
given character image consists of intensity values which need to be used to mix up the
current background with the current foreground color.

3.6.6.5.1 GUI_AA_SetpfDrawCharAA4()

Description

Sets up a custom defined function for drawing alpha blending characters with 4 bits per
pixel. The intensities to be used are stored in a byte array passed to the function. Each
pixel is stored in one nibble. The leftmost pixel is stored in the uppermost nibble.

Prototype

voi d GUI _AA_Set pf Dr anChar AA4
(int ( *pfDrawChar)

(int Layerlndex , int x, int ' y, U3 const * p, int xSize, int ySize , int BytesPerLine ));
Parameters

Parameter Description
pf Dr anwChar Pointer to the function to be used.

Parameters of pfDrawChar()

Data type Parameter Description
i nt Layer | ndex Destination layer of drawing operation.
i nt xPos X-Position in screen coordinates to be used.
i nt yPos Y-Position in screen coordinates to be used.

Pointer to an array of bytes containing the intensity

const U8 * P values to be used.

i nt xSi ze X-size of character to be drawn.

i nt ySi ze Y-size of character to be drawn.

i nt Byt esPer Li ne Bytes per line of the intensity array.
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Palettes need to be converted when drawing device independent bitmaps with a color depth
of 8 bits per pixel or less. The conversion routine converts the colors of the bitmap palette
into index values to be used for drawing into the frame buffer. For that conversion process,
normally done by emWin, a custom function can be set.

3.6.6.6.1 GUI_SetFuncGetpPalConvTable()

Description

Hardware acceleration

Sets a function pointer to a custom function, which converts an array of colors into an array
of index values. It should return a pointer to the first entry of the index table.

Prototype

voi d GUI _Set FuncGet pPal ConvTabl e
(LCD_PI XELI NDEX * ( *pFunc)
(const LCD _LOGPALETTE * pLogPal , const GUI _BITMAP * pBitnmap , int Layerlndex ));

Parameters

Parameter

Description

pFunc

Pointer to the function to be used.

Parameters of pfFunc()

Data type Parameter Description
const LCD LOGPALETTE * oLogPal Pointer to the array of colors to
be converted.
const GU_BI TMAP * pBi t map zomter to the bitmap to be
rawn.
i nt Layer | ndex Layer index of drawing operation.

Elements of structure LCD_LOGPALETTE

Data type Element Description
it NUMENt i es Number of color values located in the
palette.
0 - No transparency should be used.
char HasTr ans 1 - Pixels with index O are treated as
transparent.
const LCD COLCR * pPal Entri es Pointer to the array of color values.

Return value

A pointer to the array of index values of type LCD_PI XELI NDEX.

Additional information

The process of drawing a bitmap within emWin and the mechanism of color conversion
should be well known when using that function.
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3.6.6.7 Drawing bitmaps within memory devices

A custom function for drawing bitmaps with a color depth of 16bpp into memory devices
with a color depth of 16bpp can be used. The task of that function is copying the data of
the bitmap to be drawn into the destination memory device.

3.6.6.7.1 GUI_MEMDEV_SetDrawMemdevl16bppFunc()

Description

Sets a custom function for drawing 16bpp bitmaps within 16bpp memory devices.

Prototype

voi d GUI _MENDEV_Set Dr awivenrdev16bppFunc
(GUI _DRAWVENMDEV_16BPP_FUNC * pf Dr awivendev16bppFunc);

Parameters

Parameter Description
pf Dr awendev16bppFunc | Pointer to the function to be used.

Additional information
The definition of GUI _ DRAWVEMDEV_16BPP_FUNC is as follows:

t ypedef void GU _DRAWVEMDEV_16BPP_FUNC ( void * pDst,
const void * pSrc,
i nt xSi ze,
i nt ySi ze,
i nt Byt esPer Li neDst
i nt Byt esPer Li neSrc);

Parameters of GUI_DRAWMEMDEV_16BPP_FUNC

Data type Parameter Description
voi d * pDst Destination pointer for upper left pixel to
be drawn.
const void * pSrc gource pointer for upper left pixel to be
rawn.

i nt xSi ze X-size in pixels of area to be drawn.

i nt ySi ze Y-size in pixels of area to be drawn.

i nt Byt esPer Li neDst Stride value in bytes of destination area.
i nt Byt esPer Li neSrc Stride value in bytes of source bitmap.
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3.6.6.8 Drawing shapes

3.6.6.8.1 GUI_SetFuncFillCircle()

Description

CHAPTER 3

Hardware acceleration

This function sets a function pointer which gets called to fill a circle.

Prototype
void QU _SetFuncFillCrcle(int ( *pfFillGrcle)(int xO, int yO , int r ));
Parameters
Parameter Description
pfFillCrcle Function pointer to a function for filling a circle.

Parameters of pfFillCircle()

Data type Parameter Description
i nt x0 X position of the center of the circle.
i nt yO0 y position of the center of the circle.
i nt r Radius of the circle.

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH



155

3.6.6.8.2 GUI_SetFuncDrawCircle()

Description

CHAPTER 3 Hardware acceleration

This function sets a function pointer which gets called to draw a circle.

Prototype

void GUI _Set FuncDrawCircle(int ( *pfDrawCircle)(int xO , int yO, int r ));

Parameters

Parameter

Description

pfDrawCircl e

Function pointer to a function for drawing a circle.

Parameters of pfDrawCircle()

Data type Parameter Description
i nt x0 x position of the center of the circle.
i nt yO0 y position of the center of the circle.
i nt r Radius of the circle.
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3.6.6.8.3 GUI_SetFuncFillRoundedRect()

Description

Sets a function pointer to fill a rounded rectangle by hardware.

Prototype

voi d GUI _Set FuncFi | | RoundedRect

(int ( *pfFill RoundedRect)(int xO , int yO, int x1, int yl, int r ));
Parameters
Parameter Description

pf Fi | | RoundedRect

Pointer to the function to be called.

Parameters of pfFillRoundedRect()

Data type Parameter Description
i nt x0 Upper left X-position.
i nt yO0 Upper left Y-position.
i nt x1 Lower right X-position.
i nt yl Lower right Y-position.
i nt r Radius in pixels to be used.
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3.6.6.8.4 GUI_SetFuncDrawRoundedRect()

Description

Sets a function pointer to draw a rounded rectangle by hardware.

Prototype

voi d GUI _Set FuncDr awRoundedRect

(int ( *pfDrawRoundedRect)(int x0 , int yO, int x1 , int yl1, int r ));
Parameters
Parameter Description

pf Dr awRoundedRect

Pointer to the function to be called.

Parameters of pfDrawRoundedRect()

Data type Parameter Description
i nt x0 Upper left X-position.
i nt yO0 Upper left Y-position.
i nt x1 Lower right X-position.
i nt yl Lower right Y-position.
i nt r Radius in pixels to be used.
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3.6.6.8.5 GUI_SetFuncDrawLine()

Description

CHAPTER 3 Hardware acceleration

This function sets a function pointer which gets called to draw a line.

Prototype
voi d QU _Set FuncDrawLi ne(int ( *pfDrawLine)(int x0 , int yO, int x1 , int yl));
Parameters
Parameter Description
pf DrawLi ne Function pointer to a function for drawing a line.

Parameters of pfDrawLine()

Data type Parameter Description
i nt x0 Start x position of the line.
i nt yO0 Start y position of the line.
i nt x1 End x position of the line.
i nt yl End y position of the line.
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3.6.6.9 Drawing anti-aliased shapes

3.6.6.9.1 GUI_AA_SetFunckFillCircle()

Description

This function sets a function pointer which gets called to fill an anti aliased circle.

Prototype
void GUI _AA SetFuncFillCircle(int ( *pfFillGrcle)(int x0O, int yO, int r ));
Parameters
Parameter Description
pfFillCrcle Function pointer to a function for filling a circle.

Parameters of pfFillCircle()

Data type Parameter Description
i nt x0 X position of the center of the circle.
i nt yO0 y position of the center of the circle.
i nt r Radius of the circle.
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3.6.6.9.2 GUI_AA_SetFuncFillPolygon()

Description

This function sets a function pointer which gets called to fill an anti aliased polygon.

Prototype

voi d GUI _AA Set FuncFi |l | Pol ygon
(int ( *pfFillPolygon)
(const GUI _PONT * pPoints , int NunPoints , int xO0 , int y0));

Parameters
Parameter Description
pf Fi | | Pol ygon Function pointer to a function for filling a polygon.

Parameters of pfFillPolygon()

Data type Parameter Description
GUI _PO NT * pPoi nt s Pointer to a list of points.
i nt NunPoi nt s Number of elements of pPoi nt s.
i nt x0 x position of the start of the polygon.
i nt yO0 y position of the start of the polygon.
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3.6.6.9.3 GUI_AA_SetFuncDrawCircle()

Description

This function sets a function pointer which gets called to draw an anti aliased circle.

Prototype

voi d GUI _AA Set FuncDrawCi r cl e(i nt

Parameters

( *pfDrawCircle)(int x0 , int yO, int r ));

Parameter

Description

pfDrawCircl e

Function pointer to a function for drawing a circle.

Parameters of pfDrawCircle()

Data type Parameter Description
i nt x0 x position of the center of the circle.
i nt yO0 y position of the center of the circle.
i nt r Radius of the circle.
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3.6.6.9.4 GUI_AA_SetFuncDrawLine()

Description

This function sets a function pointer which gets called to draw an anti aliased line.

Prototype

voi d GUI _AA_ Set FuncDr awLi ne
(int ( *pfDrawkine)(int x0 , int yO, int x1 , int yl));

Parameters
Parameter Description
pf DrawLi ne Function pointer to a function for drawing a line.

Parameters of pfDrawLine()

Data type Parameter Description
i nt x0 Start x position of the line.
i nt yO0 Start y position of the line.
i nt x1 End x position of the line.
i nt yl End y position of the line.
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3.6.6.9.5 GUI_AA_SetFuncDrawPolyOutline()

Description

This function sets a function pointer which gets called to draw an anti aliased polygon.

Prototype

voi d GUI _AA Set FuncDr awPol yQut | i ne
(int ( *pfDrawPol yQutline)
(const GU _PONT * pSrc , int NunPoints , int Thickness , int x , intvy));

Parameters
Parameter Description
pf DrawPol yQut | i ne Function pointer to a function for drawing a polygon.

Parameters of pfDrawPolyOutline()

Data type Parameter Description
GUI _PO NT * pPoi nt s Pointer to a list of points.
i nt NunPoi nt s Number of elements of pPoi nt s.
i nt Thi ckness The thickness of the poly outline.
i nt x0 x position of the start of the polygon.
i nt yO0 y position of the start of the polygon.
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3.6.6.9.6 GUI_AA_SetFuncDrawArc()

Description

This function sets a function pointer which gets called to draw an anti aliased arc.

Prototype

voi d GUI _AA_ Set FuncDr awAr c
(int ( *pfDrawArc)(int x0 , int yO, int rx , int ry, 132 a0, 132 al1));

Parameters
Parameter Description
pf Dr awAr c Function pointer to a function for drawing an arc.

Parameters of pfDrawArc()

Data type Parameter Description
i nt x0 Center x position of the arc.
i nt yO0 Center y position of the arc.
i nt rx Radius in x direction.
i nt ry Radius in y direction.
i nt a0 Start of the arc in degrees.
i nt al End of the arc in degrees.
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3.6.6.10 Bitmap scaling
3.6.6.10.1 GUI_SetFuncDrawBitmapEXx()

Description
Sets a custom function pointer for GUI _Dr awBi t mapEXx() .

Prototype
voi d GUl _Set FuncDr awBi t mapEx

(int ( *pfDrawBitnmpEx)
(const GUI _BITMAP * pBitmap , int xO0 , int yO , int xMag , int yMag ));

Parameters

Parameter Description
pf Dr awBi t mapEx Function to be set.

Additional information
pf Dr awBi t mapEx should return 1 on error and 0 on success.

Note that the parameters x0 and y0 of pFunc already observe the center position and
magnification. This means x0/y0 is always the upper left position of where the scaled bitmap
is drawn on the display.

Parameters of pfDrawBitmapEx()

Data type Parameter Description

const Bi t ma Pointer to a GUI _BI TMAP structure
au B T™MAP * | P P - '
. Top-left X position of where the scaled result should
i nt x0

be drawn.
. Top-left Y position of where the scaled result should
i nt yO0

be drawn.
. Scaling factor for X axis in promille (100% = 1000).
i nt xMag ; PR

Negative values means the axis is flipped.

. — - o —

i nt yMag Scaling factor for Y axis in promille (100% = 1000).

Negative values means the axis is flipped.
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3.6.6.11 Memory device manipulation
3.6.6.11.1 GUI_MEMDEV_SetRotateFuncLR()
3.6.6.11.2 GUI_MEMDEV_SetRotateFuncHR()

Description
Sets a custom routine that rotates and scales a memory device by the given parameters.

The LR routine receives low resolution coordinates as parameters while the HR routine
receives high resolution coordinates (display coordinates multiplied by 8).

Prototypes

voi d GJI _MEMDEV_Set Rot at eFuncLR(int ( * pfRotate)(GU _MEMDEV_Handl e hSrc,
GUl _MEMDEV_Handl e hDst,

i nt dx,
i nt dy,
i nt al1000,
int Mag) ) ;

voi d GUI _MEMDEV_Set Rot at eFuncHR(int ( * pfRotate)(GU _MEMDEV_Handl e hSrc,
GU _MEMDEV_Handl e hDst,

i nt dx,
i nt dy,
i nt al000,
int Mag) )
Parameters
Parameter Description
pFunc Pointer to the function to be used.
Parameters of pFunc()
Data type Parameter Description
GUI _MEMDEV_Handl e hSrc Source memory device.
GUI _MENMDEV_Handl e hDst Destination memory device.
i nt dx Offset to the X position.
i nt dy Offset to the Y position.
; ; o
i nt 21000 Rotation angle in 1000ths of degrees (1
1000).
i nt Mag Scaling factor in promille (100% = 1000).
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3.6.6.11.3 GUI_MEMDEV_SetBlendFunc()

Description

CHAPTER 3 Hardware acceleration

Sets a custom routine for blending a color into a memory device.

Prototype

voi d GUI _MEMDEV_Set Bl endFunc

(int ( *pfBl end)

(GUI _MEMDEV_Handl e hiMem

Parameters

GU _COLOR Col or

U8 Bl endl ntens ));

Parameter

Description

pFunc

Pointer to the function to be used.

Parameters of pFunc()

Data type Parameter Description
GU _MEMDEV_Handl e hMem Memory device to be blended.
QU _COLOR Col or Blend color to be used.

us

Bl endl nt ens

Blending intensity for Col or.
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3.6.6.12 JPEG decoding

If the used MCU is capable of decoding JPEG files, emWin offers an interface to reroute the
decoding and drawing operations to hardware routines.

This offers a huge performance boost when displaying JPEG files compared to a software
only solution. Especially if a movie file should be displayed (.emf or .avi) it makes sense
to use the hardware decoder of a MCU.

The interface between emWin and the hardware decoder was developed on a STM32F769
MCU but can be configured to work on other MCUs which come with a hardware JPEG
decoder.

Using hardware JPEG decoding

Every emWin shipment comes with a sample configuration file which is located under Sam
pl e\ JPEGConf \ STMB2F769. It requires embOS and the hardware abstraction layer provided
by ST because it was made to be used on a STM32F769. Using the hardware decoding
functionality is basically achieved by setting a function pointer. This function will manage
the process of decoding and drawing. Every time one of the functions GUI _JPEG Draw() or
GUI _JPEG DrawEx() are used the set function pointer gets called.

If the function gets called, it is necessary to call the GetData function to receive as many
bytes as required to start the JPEG decoding process. After receiving the data they get
passed to the hardware routines and the decoding process starts. If required the Get Dat a
function has to be called multiple times until the decoding process has been finished.

After the process of hardware decoding the data needs to be converted from YCbCr format
into RGB data. Unfortunately the STM32F769 offers no function to do that conversion per
hardware. The JPEGConf. ¢ mentioned before is an example on how to do this.

Once the data is completely converted into RGB data it is shown on the display (depending
on the currently selected device).
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3.6.6.12.1 GUI_JPEG_SetpfDrawEx()

Description

This function sets a function pointer to be used to decode and draw a JPEG file.

Prototype

voi d GQUI _JPEG Set pf Dr awEx
(int ( *pfDrawEx)
(QUI _GET_DATA FUNC * pfGetData , void * p, int xO, int y0));

Parameters
Parameter Description
pf Dr anEx Pointer to the function to be used.

Additional information

If set, the function pointer gets called if GU _JPEG Draw() or GUI _JPEG DrawEx() gets
called. The MOVIE module of emWin makes also use of this function. The function pointer
is described below.

3.6.6.12.1.1 pfDrawEx()

Description

This function pointer gets called every time a JPEG should be displayed. Within this func-
tion data needs to be received by the GetData function, the decoding process has to be
performed as well as the drawing of the completely decoded JPEG on the display.

Prototype
int ( * pfDrawex)(GU _GET_DATA FUNC * pf Get Dat a,
voi d *p,
i nt x0,
i nt y0);
Parameters
Parameter Description
pf Get Dat a Function pointer to a GetData function
p Data pointer which is passed to the GetData function.
x0 x position the JPEG file should be displayed.
yO0 y position the JPEG file should be displayed.
Return value
0 on success.

1 on error.

Additional information

An example of the GetData function can be found under Getting data with the ...Ex() func-
tions on page 497. If this function returns 1 the default JPEG drawing routine of emWin
gets called.
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3.7 Framebuffer located in data cache area of CPU

If available it makes sense to enable a data cache on CPU side. That normally speeds up
RAM access performance a lot. When using a direct addressable frame buffer (normally
managed by GUI DRV_Li n) and if the frame buffer of the LCD-controller is located within a
cached data memory area, it could happen, that the display shows some disturbance like
shown on the screenshot to the right. Please note that this is not a malfunction of emWin.
It is caused by the data cache of the CPU. The display driver (normally GUI DRV_Li n) writes
into memory which is managed by the CPUs data cache. But unfortunately not all data is
written directly into the RAM area of the frame buffer, but only into the data cache. In that
case the LCD-controller does not have the correct data for generating the display signals.
The following explains how to avoid that disturbance.

3.7.1 Requirements

To be able to use a data cache, it is required that either the cache could be configured to
work in ‘write-through’ mode (please also refer to GUI DRV_Li n on page 3253) or multiple
buffers should be used (please also refer to Multiple Buffering on page 831). If a 'write-
through’ mode is available, nothing else needs to be considered.

3.7.2 Using multiple buffers and a data cache

If the cache is not configurable, multiple buffering must be enabled and a cache clearance
function should be set with GUI _DCACHE_Set O ear CacheHook() .

3.7.2.1 How it works

To be able to see always a screen without cache disturbance, it is required that emWin
makes sure, the cache is cleared before the frame buffer becomes visible. That is done by
calling the cache clearance function immediately before the back buffer becomes visible. In
detail it is called immediately before the display driver callback function gets the command
LCD_X_SHOWBUFFER.

When using the Window Manager

To make sure that all drawing operations are done automatically within the back buffer, the

application should not draw anything outside the WM PAI NT event of the window manager.
3.7.2.2 Animations and multiple buffering

The most recommended way to use animation functions is animating window content and
invalidating the according windows within the animations. That makes sure, multi buffering
is used automatically after enabled by WM MULTI BUF_Enabl e() . If the window manager
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is not available or when drawing with animations besides the Window Manager, a slice
callback function using GUI _MJLTI BUF_Begi n() and GJI _MJLTI BUF_End() should be used
to make sure the DCache gets cleared. Please also refer to Using a slice callback function
on page 734.

3.7.2.3 Memory device animation functions

Note

The following applies to functions listed in the following chapters:

e Animation functions on page 2936

e Animation functions (Window Manager required) on page 2940

e Blending, Blurring and Dithering functions on page 2945

e Blending and Blurring functions (Window Manager required) on page 2953

Normally those functions do not use multiple buffering. But in case of using a data cache,
multiple buffering is required because all drawing operations need to be done within the
back buffer before the cache is cleared and the back buffer becomes visible. For that case
the function GUI _MEVDEV_MULTI BUF_Enabl e() should be used to enable that feature.

3.7.3 Available API functions

The following functions are available:

Routine Description
Calls the hook function set with GUI _D-
GUI _DCACHE_Q ear () CACHE_Set O ear CacheHook() .
GU_DCACHE_Set O ear CacheHook () S_ets up a function for clearing the cache of the
given layer.
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3.7.3.1 GUI_DCACHE_Clear()

Description

Calls the hook function set with GUI _DCACHE_Set Cl ear CacheHook() . Normally this function
does not need to be called. It should be called automatically by emWin.

Prototype
voi d GUI _DCACHE_Cl ear (U32 Layer Mask) ;
Parameters
Parameter Description
Layer Mask Bit mask of layers to be cleared.

Additional information

Please refer to GUI _DCACHE_Set O ear CacheHook() .
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3.7.3.2 GUI_DCACHE_SetClearCacheHook()

Description

Sets up a function for clearing the cache of the given layer. That function is called imme-
diately before a back buffer should become visible. That makes sure, no cache disturbance
will be visible on the screen.

Prototype
voi d GUI _DCACHE_Set C ear CacheHook(void ( *pFunc) (U32 LayerMask ));
Parameters
Parameter Description
pFunc Pointer to the function to be used.

Additional information

Parameter Layer Mask passed to the hook function contains a bit mask of the layer(s) to
be managed. The number of the bit represents the number of the layer. If for example the
data cache of layer 2 should be cleared, bit 2 of the layer mask is set.

Example

The following shows a sample implementation of a clear cache function:

static void _C earCacheHook(U32 Layer Mask) {
int i;
for (i = 0; i < GU_NUMLAYERS; i++) {
if (LayerMask & (1 << i)) {
_Cl eanRange(_apVRAM i], WDTH * HElI GHT * NUM BUFFERS * sizeof (U32));
}
}
}

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



174 CHAPTER 3 Memory management

3.8 Memory management

emWin comes with its own memory management system which means the user does not
have to allocate and free memory themself. Because emWin manages the memory itself,
it is also easily possible to calculate the memory requirements of an emWin application.

3.8.1 Usage

With the function GUI _ALLCC Assi gnMenory() the user assigns emWin a single, contiguous
block of memory which can reside in either internal or external memory. Once this memory
block has been assigned to emWin, the user does not have to perform anymore manual
memory management regarding emWin routines.

emWin now uses this given memory area for all dynamic memory allocations. Dynamic
allocations are used in many places of the emWin API, e.g. Memory Devices, cache for
indirect drivers, decompressing image data (e.g. JPEG, PNG) and many more operations.

One important exception is the GUI DRV_Li n driver which requires a memory block for the
frame buffer provided by the user. emWin does not allocate the memory for the frame buffer.

The assigned memory block is entirely managed by emWin and should not be accessed by
the user directly. Otherwise this might lead to unexpected behavior.

3.8.2 Block management

Memory in emWin is allocated in blocks. To manage these blocks, a few additional bytes are
required for each block. This block overhead is located in its own memory block. Initially,
this block is quite small since it only manages a few memory blocks. But this block will
increase in size, e.g. when memory for a window application is required.

This overhead memory gets reused when blocks are getting deleted and created again, but
it will not get freed by emWin. So this should not be mistaken as a memory leak, this is
normal behavior.

3.8.3 Available API functions

The following functions allow control of memory usage at runtime. They can be used to
e.g. prevent waste of memory.

Routine Description

This function returns the number of the maximum

G _ALLCC_Get MaxUsedByt es() number of used bytes.

This function returns the number of bytes which can

GUI _ALLGC_Get NunfreeByt es() be used for emWin functions.

This function fills the given info structure with infor-

GUI_ALLOC_Get Mem nf o() mation about the memory usage.

This function returns the number of bytes which are

GUI_ALLOC_Get NunlsedByt es() already used by emWin functions.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



175 CHAPTER 3 Memory management

3.8.3.1 GUI_ALLOC_ GetMaxUsedBytes|()

Description

This function returns the number of the maximum number of used bytes. This function is
used to get the peak of used bytes.

Prototype

GUI _ALLOC _DATATYPE GUI _ALLOC Get MaxUsedByt es(voi d);

Return value

Maximum number of used bytes.
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3.8.3.2 GUI_ALLOC_ GetNumFreeBytes()

Description

This function returns the number of bytes which can be used for emWin functions.

Prototype

GUI _ALLOC_DATATYPE GUI _ALLOC Get Nuntr eeByt es(voi d);

Return value

Number of free bytes.
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3.8.3.3 GUI_ALLOC_ GetMemiInfo()

Description

This function fills the given info structure with information about the memory usage.

Prototype
voi d GUI _ALLOC Get Memi nfo(GUl _ALLOC I NFO * plnfo);
Parameters
Parameter Description

pl nfo Pointer to to a GUI _ALLQOC | NFO structure.
Elements of structure GUI_ALLOC_INFO

Data type Element Description
u32 Tot al Byt es Total amount of bytes available.
u32 FreeByt es Number of free bytes.
us2 UsedByt es Number used bytes.
U32 Al ocSi ze Number of bytes available for memory manage-

ment.

u32 NunFi xed Number of fixed bytes.
us2 MaxUsedByt es The peak of used bytes.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



178 CHAPTER 3 Memory management

3.8.3.4 GUI ALLOC_ GetNumUsedBytes|()

Description

This function returns the number of bytes which are already used by emWin functions.

Prototype

GUI _ALLOC_DATATYPE GUI _ALLOC_Get NunlsedByt es(voi d);

Return value

Number of used bytes.
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Simulation

The PC simulation of emWin allows you to compile the same C source on your Windows
PC using a native (typically Microsoft) compiler and create an executable for your own
application. Doing so allows the following:

e Design of the user interface on your PC (no hardware required!).

e Debugging of the user interface program.

e Creation of demos of your application, which can be used to discuss the user interface.

The resulting executable can be sent easily via e-mail.

Temperature control

Werees
Room: Fan state: SEGGER

Bedroom on

Living Room

Kitchen

Child's Room 1

Child's Room 2
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4.1 Using the simulation

The emWin simulation requires Microsoft Visual C++ (version 6.00 or higher) and the in-
tegrated development environment (IDE) which comes with it. You will see a simulation of
your LCD on your PC screen, which has the same resolution in X and Y and can display the
exact same colors as your LCD once it has been properly configured. The entire graphic
library API and Window Manager API of the simulation are identical to those on your target
system; all functions will behave in the very same way as on the target hardware since
the simulation uses the same C source code as the target system. The difference lies only
in the lower level of the software: the display driver. Instead of using the actual display
driver, the PC simulation uses a simulation driver which writes into a bitmap. The bitmap is
then displayed on your screen using a second thread of the simulation. This second thread
is invisible to the application; it behaves just as if the LCD routines were writing directly
to the display.

4.1.1 Rotating and mirroring the screen

emWin supports rotating and/or mirroring of the screen. Please note that these features
do not affect the simulation screen.

4.1.2 Using the simulation with the trial version of emWin

The trial version of emWin contains a full library which allows you to evaluate all available
features of emWin. It also includes the emWin viewer (used for debugging applications),
as well as demo versions of the Font Converter and the Bitmap Converter. Keep in mind
that, being a trial version, you will not be able to view the source code of emWin or the
simulation, but you will still be able to become familiar with what emWin can do.

4.1.2.1 Directory structure

The directory structure of the simulation in the trial version is shown below. The table below
explains the contents of the folders:
Application
Config
Doc
Exe
GUl
Output
Sample
Simulation
Teol
(] CleanUp.bat
=| HowTe_RunSimulationUndery52015_2017 bt
=| License.txt
=| ReadMe.html
| SirnulationTrial.cbp
E SimulationTrial.sln
| SimulationTrial.vexproj
B SimulationTrial.vexproj filters

@ SimulationTrial.voxproj.user

Directory Content

Application Source of the demo program.
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Directory Content

Config Configurgtion files used to build the library. Note th‘at changes at the
header files do not have any effect on the precompiled library!

Doc Document folder, contains emWin manual.

Exe Ready-to-use demo program.

au Library files and include files need to use the library.

Sanpl e Simulation examples.

Si mul ation Files needed for the simulation.

Tool Contains all emWin tools, such as the emWin viewer, a demo version
of the Bitmap and Font Converter and more.

4.1.2.2 Visual C++ workspace

The root directory shown above includes the Microsoft Visual C++ solution (Si nul at i on-
Tri al . sl n) and the rest of the project files. The workspace allows you to modify an appli-
cation program and debug it before compiling it on your target system. Double-click the
solution file to open the Microsoft Visual Studio IDE. The directory structure of the Visual
C++ workspace will look like the one shown below.

Solution Explorer
@ o--F &=

Search Selution Explorer (Ctrl+ ) L~

|ﬁ| Solution "SimulationTrial' (1 project)
4 [%] SimulationTrial (Visual Studio 2010)
B

=5 Application
[ Config

™

& External Dependencies
B GUI

™

P2 Simulation

4.1.2.3 Compiling the demo program

The source files for the demo program are located in the Appl i cati on directory as a ready-
to-go simulation, meaning that you only need to rebuild and start it. Note that to rebuild
the executable, you will need to have Microsoft Visual C++ (version 6.00 or later) installed.

e Step 1: Open the Visual C++ workspace by double-clicking on SimulationTrial.sln.

e Step 2: Rebuild the project by choosing Build = Rebuild All from the menu (or by
pressing F7).

e Step 3: Start the simulation by choosing Build = Start Debug = Go from the menu
(or by pressing F5). The demo project will begin to run and may be closed at any time
by right-clicking on it and selecting Exit.

4.1.2.4 Compiling the samples

The Sanpl e directory contains ready-to-go examples that demonstrate different features
of emWin and provide examples of some of their typical uses. In order to build any of these
executables, their C source must be ‘activated’ in the project. This is easily done with the
following procedure:

e Step 1: Exclude the Application folder from the build process by right-clicking the
Application folder of the workspace and selecting Settings & General & Exclude
from build.
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e Step 2: Open the Sample folder of the workspace by double-clicking on it. Include
the example which should be used by right-clicking on it and deselecting Settings >
General 2 Exclude from build.

e Step 3: If the example contains its own configuration files (LCDConf.c and/or
SI MConf . ¢) the default configuration files located in the confi g folder need to be
excluded from the build process.

e Step 4: Rebuild the example by choosing Build & Rebuild All from the menu (or by
pressing F7).

e Step 5: Start the simulation by choosing Build =& Start Debug 2 Go from the menu
(or by pressing F5). The result of the example selected above is pictured below:

MON TUE WED 'SALTHU FRI
R %= 0 SN 2

C4208°C “#§24°C 9,9 25°C S 29°C 30°G

4.1.3 Using the simulation with the emWin source

4.1.3.1 Directory structure

The root directory of the simulation can be anywhere on your PC, for example C.\ Wor k
\ emWW nSi m The directory structure will appear as shown below. This structure is very similar
to that which we recommend for your target application (see Getting Started on page 90
for more information).

Doc

Sample

Start

Tool

The following table shows the contents of the folders:

Directory Content
Doc Contains the emWin documentation.
Sanpl e Code examples, described later in this documentation.
Start All you need to create a new project with emWin.
Tool Tools shipped with emWin.

A new project can be started by making a copy of the Start-folder. It contains all required
files for a new project. Subdirectories containing the emWin sources are in the Start\ GUI
folder and should contain the exact same files as the directories of the same names which
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are used for your target (cross) compiler. The files of the GUI subdirectories should not
be changed, as this would make updating to a newer version of emWin more difficult. The
Start\ Confi g directory contains configuration files which need to be modified in order to
reflect your target hardware settings (mainly LCD-size and colors which can be displayed).

Application
Config
GUI
System
[%] CleanUp.bat
| | Simulation.cbp
EIH Simulation.sln
& Simulation.vexproj

B Simulation.voxproj filters

4.1.3.2 Visual C++ workspace

The root directory shown above includes the Microsoft Visual C++ workspace (Si nul a-
tion.dsw) and project files (Si nmul ati on. dsp). The workspace allows you to modify an
application program and debug it before compiling it on your target system. The directory
structure of the Visual C++ workspace will appear similar to that shown to the right. Here,
the GUI folderis open to display the emWin subdirectories. Note that your GUl directory may
not look exactly like the one pictured, depending on which additional features of emWin
you have. The folders Cor e, Font and Di spl ayDri ver are part of the basic emWin package
and will always appear in the workspace directory.

Solution Explorer =

& o-- & &=

Search Solution Explorer (Ctrl+d) P
[7ml Solution 'Simulation' (1 project)

4 %] Simulation (Visual Studic 2010)
2 Application

=0 Config

External Dependencies
GUI

AntiAlias
AppWizard

ConvertColor

-
=

2
2
4

ConvertMono
Core
DisplayDriver
Font
MemDev
Widget

WM

2 Systern

™

VT T YT T T YT YTV 4

dp A A A Am An AE AE A o

4.1.3.3 Compiling the application

The simulation contains one or more application C files (located in the Appl i cati on direc-
tory), which can be modified or removed and additional files can be added to the project.
You should then rebuild the program within the Visual C++ workspace in order to test/
debug it. Once you have reached a point where you are satisfied with the result and want
to use the program in your application, you should be able to compile these same files on
your target system and get the same result on the target display. The general procedure
for using the simulation would be as follows:

e Step 1: Open the Visual C++ workspace by double-clicking on Si mul ati on. dsw.
e Step 2: Compile the project by choosing Build = Rebuild All from the menu (or by
pressing F7).
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e Step 3: Run the simulation by choosing Build = Start Debug 2 Go from the menu
(or by pressing F5).

e Step 4: Replace the bitmap with your own logo or image.

e Step 5: Make further modifications to the application program as you wish, by editing
the source code or adding/deleting files.

e Step 6: Compile and run the application program within Visual C++ to test the results.
Continue to modify and debug as needed.

e Step 7: Compile and run the application program on your target system.

4.1.4 Advanced features of the simulation

Clicking the right mouse button shows a context menu with several advanced functions:

Pause Application F4
Resurne Application F5
Always On Top

View System Info
Copy To Clipboard
About ...

Exit Alt+F4

4.1.4.1 Pause and Resume

These menu items allows to pause and to resume the application currently running in the
simulation. The same can be done by pressing <F4> or <F5>. Trying to pause an already
paused application or trying to resume an already running application causes an error mes-
sage.

4.1.4.2 View system info

This menu item opens a further window with information of the memory currently used by
the application. The window continuously shows the current status of memory consumption
by showing the free and used bytes and the free and used number of memory blocks.

emWinSim System Info @
Bytes [Free f Used]: 2094392 /116
Used memory blocks: 3

4.1.4.3 Copy to clipboard

This menu item copies the current contents of the display into the clipboard. This makes it
easy to use it for documentation purpose with other applications.
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4.2 Device simulation

The device simulation supports 3 views:

e Generated frame view
e Custom bitmap view
e Window view

The table below shows the different views:

Device simulation

Generated frame view

Custom bitmap view

Temperature control

Roam: Fan state:  Temp.

Bedroom oft 24°C

Living Room

Kitchen

Child's Room 1

Child's Room 2

Hardkey - Sample

Window view

=m

win emWin Simulation{Executing)

File Wiew Help
LCD #0 320*240 8bpp &M Colors #0

Lager @ EEEENENEEEEEEEEE

OO0O0O0@000000

H=1E3

NEEEOONEEEAO0EEE0 | 5
1 1 3 T
NEEENEEEEOEEEEO0| ik
IOOOO0O00000NEEE
DEEENEEENEEEDOEE

Ooooog

win LoD
SPPICUUrT SUEpeErigey

132365

Application continued

¢in Composite 320%240

Layer @

The following will explain in detail how each option can be used.

4.2.1 Generated frame view

The simulation shows the display inside an automatically generated frame surrounding the
display. The frame contains a small button which per default closes the application. This is
the default behavior of the simulation for single layer systems. ‘Single layer system’ means

that only the first layer is initialized.
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4.2.2 Custom bitmap view

The simulation can show the simulated display in a bitmap of your choice, typically your
target device. The bitmap can be used to simulate the behavior of the entire target device.
In order to simulate the appearance of the device, bitmaps are required.

Device bitmap

The first bitmap is usually a photo (top view) of the device, and needs to be named De-
vice.bmp. It may be a separate file (in the same directory as the executable), or it may be
included as a resource in the application. How to do this is explained later in this chapter.
The file should provide an area for the simulated display of the same size in pixels as the
physical display resolution.

If there are any hardkeys to be simulated the bitmap should also show all of them in
unpressed state.

This is a placeholder for a customized
hitmap. To use it the function
SIM_GUI_UseCustomBitmaps( needs to
he called from SIM_X_Init{.

Transparent areas need to be colored with exact the same color as defined with the function
SI M GUI _Set TransCol or (), typically red (0xFF0000). These areas do not have to be rec-
tangular; they can have an arbitrary shape (up to a certain complexity which is limited by
your operating system, but is normally sufficient). Red is the default color for transparent
areas, mainly because it is not usually contained in most bitmaps. To use a bitmap with
red, the default transparency color may be changed with the function SI M GUI _Set Tr ans-
Col or ().

Hardkey bitmap

The second bitmap file is required for defining the hardkeys and must be named De-
vi cel. bnp. It contains the buttons in pressed state. The non hardkey area has to be filled
with the transparent color. This is only a short description. For more details about how to
simulate hardkeys, see Hardkey simulation on page 213.
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Using separate files

When starting the simulation, it checks if the directory of the executable contains the bitmap
files Devi ce. bnp and Devi cel. bnp. If these files are available, they are used automatically
and the resource bitmaps are ignored. Note that this is only valid with single layer systems.

Adding the bitmap to the application resources

The resource file of the simulation can be found under Syst eml Si nul ati on\ Res\ Si nul a-
tion. rc. It contains the following section:

LEEEEEEEE bbb r i rr i rrrd

/1

/1 Custonizabl e bitmaps

/1

| DB_DEVI CE Bl TMAP DI SCARDABLE " Devi ce. brmp"

| DB_DEVI CE1 Bl TMAP DI SCARDABLE "Devi cel. bnp”

This section can be used to set custom device files. More information can be found in the
Win32 documentation.

4.2.3 Window view

Default for simulating a multiple layer system is showing each layer in a separate window
without using bitmaps or a generated frames.
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CHAPTER 4

Device simulation API

All of the device simulation API functions should be called in the setup phase. The calls
should be done from within the routine SI M_X Confi g(), which is located in the file SI M
Conf . ¢ in the configuration folder. The example below calls SI M Set LCDPos() in the setup:

#i nclude "LCD SIM h"
void SIMX Config() {

SIM GUl _Set LCDPos(50, 20); // Define the position of the LCD in the bitmap}

}

Functions

Routine

Description

SIM GUI _Del ay()

Stops execution of simulation thread for the
given period.

SIM_GUI _Enabl eMbdi fi er Key()

This function let modifier keys (ALT, CTRL)
through to emWin.

SIM GUI _Execldl e()

Called by the simulation on idle time.

SIM GQUI _CGet Conposi t eTouch()

Returns the layer index to be passed to emWin
if the composite view is touched by the PID.

SIM GUl _Get Ti me()

Returns the period of time in ms elapsed since
starting the simulation.

SIM GUI _| sModi fi er KeyEnabl ed()

This function indicates if modifier keys are
turned on or not.

SI'M_GU _SaveBMP()

Saves a BMP file containing the current layer.

SI M_GUI _SaveBMPEX()

Saves a BMP file containing the given section of
the current layer.

SI M_GUI _SaveConposi t eBVP()

Saves a BMP file containing the current content
of the composite view.

SIM QU _Set Cal | back()

Sets a callback function for receiving the han-
dles of the simulation windows.

SI'M GUI _Set Conposi t eCol or ()

Sets the background color of the composite
window. (Only used with MultiLayer support)

SIM GQUI _Set ConpositeSi ze()

Enables composite window mode and sets the
size of the composite window. (Only used with
MultiLayer support)

SI M_GUI _Set Conposi t eTouch()

Sets the layer index to be used for touch
events on the composite view.

SI M _GUI _Set LCDCol or Bl ack()

Set the colors to be used as black on color
monochrome displays.

SIM GUI _Set LCDCol or Whi t e()

Set the colors to be used as white on color
monochrome displays.

SIM GQUI _Set LCDPos()

Sets the position for the simulated LCD within
the target device bitmap.

SIM GUI _Set Mag()

Sets magnification factors for X and/or Y axis.

SIM GUI _Set TransCol or ()

Sets the color to be used for transparent areas
of device or hardkey bitmaps.

SIM GUI _Set Tr ansMode()

Sets the transparency mode for the given lay-
er.

SIM GUI _ShowbDevi ce()

When using multiple layers, this function can
be used to show the device bitmap.
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Routine Description

Tells the simulation to use the custom bitmaps

SIM QU _UseCust onBi t maps() from the application resource file.

Data structures

Structure Description
SI M GUI _I NFO Contains the window handles of the simulation.
Defines
Group of defines Description
Transpar ency nodes Available transparency modes for layers.
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4.3.1 Functions

4.3.1.1 SIM_GUI Delay()

Description

Stops execution of simulation thread for the given period.

Prototype

void SIM GU _Del ay(int ns);

Parameters

Parameter Description

ns Period to be used.
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4.3.1.2 SIM_GUI_EnableModifierKey()

Description
This function let modifier keys (ALT, CTRL) through to emWin.

Prototype
voi d SI M _GUI _Enabl eMbdi fi erKey(int OnOFf);
Parameters
Parameter Description
OnOr f Turn modifier keys on or off.
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4.3.1.3 SIM_GUI_Execldle()

Description
Called by the simulation on idle time.

Prototype
void SI M GUJl _Execl dl e(voi d);
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4.3.1.4 SIM_GUI_GetCompositeTouch()

Description

Returns the layer index to be passed to emWin if the composite view is touched by the PID.

Prototype

int SI M GUJ _Get ConpositeTouch(void);

Return value

Layer index passed to emWin if the composite view is touched.
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4.3.1.5 SIM _GUI_GetTime()

Description

Returns the period of time in ms elapsed since starting the simulation.

Prototype

int SIMGJ _GetTine(void);

Return value

Period of time in ms elapsed since starting the simulation.
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4.3.1.6 SIM_GUI_IsModifierKeyEnabled()

Description

This function indicates if modifier keys are turned on or not.

Prototype

int SIMGU _| swodifierKeyEnabl ed(void);

Return value

0 Modifier keys are disabled
1 Modifier keys are enabled
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4.3.1.7 SIM_GUI_SaveBMP()

Description

Saves a BMP file containing the current layer.

Device simulation API

Prototype
int SIMGUJ _SaveBMP(const char * sFil eNane);
Parameters
Parameter Description
sFi | eNane Filename to be used.

Return value

0 on success
1 on error.
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4.3.1.8 SIM_GUI_SaveBMPEX()

Description

Saves a BMP file containing the given section of the current layer.

Prototype
int SIMGU _SaveBMPEXx(const char * sFil eNaneg,
i nt x0,
i nt yO,
i nt xSi ze,
i nt ySi ze);
Parameters
Parameter Description
sFi | eNane Filename to be used.
x0 Left coordinate of the first pixels to be saved.
y0 Top coordinate of the first pixels to be saved.
xSi ze X-size in pixels of the section to be saved.
ySi ze Y-size in pixels of the section to be saved.

Return value

0 on success
1 on error.
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4.3.1.9 SIM_GUI_SaveCompositeBMP()

Description

Saves a BMP file containing the current content of the composite view.

Prototype
int SI M GUJ _SaveConpositeBMP(const char * sFil eNane);
Parameters

Parameter Description
sFi | eNane Filename to be used.

Return value

0 on success
1 on error.
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4.3.1.10 SIM_GUI_SetCallback()

Description

Device simulation API

If itis required to simulate more than the display window or hardkeys, you can set a callback
function to receive the window handles of the simulation. This opens up the possibility e.g.
to add additional controls outside of the display window like leds or sliders. Please note that
the emWin functions can not be used there.

Prototype
void SI M GU _Set Cal | back(int ( *pfCallback)(SIMGU INFO* pinfo ));
Parameters

Parameter Description

pf I nf oCal | back

Pointer to the callback function. The function has to expect a
pointer to a SI M_GUI _I NFO structure as a parameter.

Elements of structure SIM_GUI_INFO

Data type Element Description
HWND hwhdMai n Handle to the main window.
HWND ahWhdLCD[ 16] Array of handles to the display layers.
HWND ahWhdCol or [ 16] Array of handles to the palette layers.
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4.3.1.11 SIM_GUI_SetCompositeColor()

Description

When simulating a multiple layer system each layer can be shown in its own window.
However, the physical display has only one area. It shows the result of the blended layers.
The simulation shows the result in the composite window which can have its own size
independent of the layers. Each layer can have its own position and its own size within
the composite window. This means that not necessarily the complete area is covered by
the layers. For this case (and also for transparency effects) this function sets the default
background color of the composite window.

Prototype
voi d SI M _GUI _Set Conposi t eCol or (U32 Col or);
Parameters
Parameter Description
Col or Background color to be used.

Additional information

This function does not have an effect when using SoftLayers.
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4.3.1.12 SIM_GUI_SetCompositeSize()

Note

This function also enables the composite window mode. It is used in SIM X Confi g() .

Description

As described above under SI M GUl _Set Conposi t eCol or () the size of the composite win-
dow is independent of the size of the layers. This function is used to set the size of the
composite window, as well as enable the composite window mode.

Prototype
voi d SI M GUJI _Set Conposi teSi ze(int xSize,
int ySize);

Parameters

Parameter Description
xSi ze Horizontal size in pixels.
ySi ze Vertical size in pixels.
Example

This example screenshot shows the enabled composite window mode. The two layers are

shown on the right and on the left is the composite window, which shows the two layers
merged.
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4.3.1.13 SIM_GUI_SetCompositeTouch()

Description

CHAPTER 4

Device simulation API

Sets the layer index to be passed to emWin if the composite view is touched by the PID.

Prototype

voi d SI M_GUI _Set Conposi teTouch(int Layerl ndex);

Parameters

Parameter

Description

Layer | ndex

Layer index to be used for touch events on the composite

view.

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH




203 CHAPTER 4 Device simulation API

4.3.1.14 SIM_GUI_SetLCDColorBlack()
4.3.1.15 SIM_GUI_SetLCDColorWhite()

Description

Set the colors to be used as black or white, respectively, on color monochrome displays.

Prototypes
int SI M GUJ _Set LCDCol or Bl ack(i nt Di spl ayl ndex,
int Color);
int SIMGUJ _Set LCDCol orWiite(int Displaylndex,
int Color);
Parameters
Parameter Description
Di spl ayl ndex Reserved for future use; must be 0.
Col or RGB value of the color.

Additional information

These functions can be used to simulate the true background color of your display. The de-
fault color values are black and white, or 0x000000 and OxFFFFFF. Refer to SIM GUI _Set L-
CDCol or Bl ack() for an example.

Example using default settings

void SIM X Config() {
SI M _GUI _Set LCDPos( 14, 84); /1 Define the position of the LCD
/1 in the bitmap
SI M _GUI _Set LCDCol or Bl ack (0, 0x000000); // Define the color used as bl ack
SIM GUI _Set LCDCol orWhite (0, OxFFFFFF); // Define the color used as white
(used for col ored nonochrone di spl ays)

}

) —
/SEGGER

wWwWW. seqqer.com
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Example using yellow instead of white

void SIM X Config() {
SI M_GUI _Set LCDPos( 14, 84) ; /1 Define the position of the LCD
/1 in the bitmap
SI M_GUI _Set LCDCol or Bl ack (0, 0x000000); // Define the color used as bl ack
SI M _GUI _Set LCDCol orWhite (0, OxOOFFFF); // Define the color used as white
(used for col ored nonochrone displ ays)
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4.3.1.16 SIM_GUI_SetLCDPos()

Description

Device simulation API

Sets the position for the simulated LCD within the target device bitmap.

Prototype
voi d SI M GUJI _Set LCDPos(i nt xPos,
int yPos);
Parameters
Parameter Description
«POS X-position of the upper left corner for the simulated LCD (in
pixels).
Y-position of the upper left corner for the simulated LCD (in
yPos pixels)

Additional information

The X- and Y-positions are relative to the target device bitmap, therefore position (0,0)
refers to the upper left corner (origin) of the bitmap and not your actual LCD. Only the
origin of the simulated screen needs to be specified; the resolution of your display should
already be reflected in the configuration files in the Config directory. The use of this function
enables the use of the bitmaps Device.bmp and Devicel.bmp . Note that the values need
to be = 0 for enabling the use of the bitmaps. If the use of the device bitmaps should be
disabled, omit the call of this function in SIM X_Init().
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4.3.1.17 SIM_GUI_SetMag()

Description

Sets magnification factors for X and/or Y axis.

Prototype
void SI M GUI _Set Mag(i nt MagX,
int Magy);
Parameters
Parameter Description
MagX Magnification factor for X axis.
MagY Magnification factor for Y axis.

Additional information

Per default the simulation uses one pixel on the PC for each pixel of the simulated display.
The use of this function makes sense for small displays. If using a device bit- map together
with a magnification > 1 the device bitmap needs to be adapted to the magnification. The
device bitmap is not magnified automatically.
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4.3.1.18 SIM_GUI_SetTransColor()

Description

Sets the color to be used for transparent areas of device or hardkey bitmaps.

Prototype
int SIMGUJ _SetTransCol or(int Color);
Parameters
Parameter Description
Col or RGB value of the color in the format
O0000000RRRRRRRRGGGGGGGGBBBBBBBB.

Additional information

The default setting for transparency is bright red (0xFF0000). You would typically only need
to change this setting if your bitmap contains the same shade of red.
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4.3.1.19 SIM_GUI_SetTransMode()

Description

Sets the transparency mode for the given layer.

Prototype

void SI M GU _Set TransMde(i nt Layer| ndex,

Parameters

i nt TranshMode);

Device simulation API

Parameter

Description

Layer | ndex

Index of the layer for which the transparency mode should

be set.

Tr ansMode

Permitted values are listed under Transparency modes on

page 212.
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4.3.1.20 SIM_GUI_ShowDevice()
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Description

When using multiple layers, this function can be used to show the device bitmap. By default
each layer and the composite view are displayed in separate windows.

Prototype
voi d SI M GUJI _ShowDevi ce(int OnOif);
Parameters
Parameter Description
OnOf f 1 for showing the bitmap, 0 for hiding it.

Additional information

If using a multi-layer configuration and showing the device bitmap, only the composite
view is shown. Because of this, the routine SI M_GUI _Set Conposi teSi ze() also needs to
be called in SI M_X Config().
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4.3.1.21 SIM_GUI _UseCustomBitmaps()

Description

As described earlier in this chapter it is possible to use device bitmaps from the application
resources. This function tells the simulation to use the device- and hardkey bitmaps from
the application resources and not to generate the default frame bitmap.

Prototype

voi d SI M QU _UseCust onBitmaps(void);

Additional information

The emWin shipment contains per default 2 bitmaps, Device.bmp and Devicel.bmp, located
in Start\ System Si mul ati on\ Res which can be used as a starting point for your own
bitmaps.
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4.3.2 Data structures

4.3.21 SIM_GUL_INFO

emWin User Guide & Reference Manual

Description

CHAPTER 4 Device simulation API

Contains the window handles of the simulation. This structure is required for SIM GUI _Set -

Cal | back() .

Type definition

typedef struct {
HWD hwWhdMai n;
HWD ahwWwhdLCD[ ];

HWD ahWhdCol or[];

} SIM.GU _INFQ

Structure members

Member Description
hwhdMai n Handle to the main window.
ahWhdLCD Array of handles to the display layers.
ahWwhdCol or Array of handles to the palette layers.
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4.3.3 Defines

4.3.3.1 Transparency modes

Description

CHAPTER 4

Available transparency modes for layers.

Definition

#def i ne GUI _TRANSMODE_PI XELALPHA

#defi ne GUI _TRANSMODE_ZERO

Symbols

0

Device simulation API

Definition

Description

GUI _TRANSMODE_PI XELALPHA

The alpha value is taken from the pixel data in or-
der to mix colors with the according background.

GU _TRANSMODE_ZERO

In this mode pixels are fully transparent if the pixel

data equals 0.
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4.4 Hardkey simulation

The hardkey simulation can only be used in the custom bitmap view. Hardkeys may also
be simulated as part of the device, and may be selected with the mouse pointer. The idea
is to be able to distinguish whether a key or button on the simulated device is pressed or
unpressed. A hardkey is considered “pressed” as long as the mouse button is held down;
releasing the mouse button or moving the pointer off of the hardkey releases the key. A
toggle behavior between pressed and unpressed may also be specified with the routine
SI M_HARDKEY_Set Mode() . In order to simulate hardkeys, you need a second bitmap of the
device which is transparent except for the keys themselves (in their pressed state). As
described earlier in this chapter, this bitmap can be in a separate file in the directory, or
included as a resource in the executable. Hardkeys may be any shape, as long as they
are exactly the same size in pixels in both Devi ce. bnp and Devi cel. bnp. The following
example illustrates this:

Device bitmap: unpressed Device hardkey bitmap: pressed
hardkey state (Device.bmp) hardkey state (Devicel.bmp)

\

®
@
@
D

2
@
&
&
®

When a key is “pressed” with the mouse, the corresponding section of the hardkey bitmap
(Devi cel. bnp) will overlay the device bitmap in order to display the key in its pressed
state. The keys may be polled periodically to determine if their states (pressed/unpressed)
have changed and whether they need to be updated. Alternatively, a callback routine may
be set to trigger a particular action to be carried out when the state of a hardkey changes.

4.4.1 Hardkey simulation API

The hardkey simulation functions are part of the standard simulation program shipped with
emWin. If using a user defined emWin simulation these functions may not be available.
The table below lists the available hardkey-simulation-related routines in alphabetical order
within their respective categories. Detailed descriptions of the routines follow:

Routine Description
S| M_HARDKEY_Get Num() Returns the number of available hardkeys.
S| M_HARDKEY_Get St at e() Returns the state of a specified hardkey.

Sets a callback routine to be executed when
the state of a specified hardkey changes.

S| M_HARDKEY_Set Mode() Sets the behavior for a specified hardkey.
S| M_HARDKEY_Set St at e() Sets the behavior for a specified hardkey.

SI M_HARDKEY_Set Cal | back()
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4.4.1.1 SIM_HARDKEY_GetNum()

Description

Returns the number of available hardkeys.

Prototype

int SI M HARDKEY_Get Nun{ voi d);

Return value

The number of available hardkeys found in the bitmap.

Additional information

The numbering order for hardkeys is standard reading order (left to right, then top to
bottom). The topmost pixel of a hardkey is therefore found first, regardless of its horizontal
position. In the bitmap below, for example, the hardkeys are labeled as they would be
referenced by the Keyl ndex parameter in other functions:

It is recommended to call this function in order to verify that a bitmap is properly loaded.
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4412 SIM_HARDKEY GetState()

Description

Returns the state of a specified hardkey.

Prototype
int SI M HARDKEY_GCet St ate(unsigned int i);
Parameters
Parameter Description
Keyl ndex Index of hardkey (0 = index of first key).

Return value
State of the specified hardkey.

0 unpressed.
1 pressed.
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4.4.1.3 SIM_HARDKEY_SetCallback()

Description

Sets a callback routine to be executed when the state of a specified hardkey changes.

Prototype
SI M_HARDKEY_CB *SI M_HARDKEY_Set Cal | back(unsi gned i nt Keyl ndex,
SI M_HARDKEY_CB * pf Cal | back);
Parameters
Parameter Description
Keyl ndex Index of hardkey (0 = index of first key).
pf Cal | back Pointer to callback routine.

Return value

Pointer to the previous callback routine.

Additional information

Note that multi tasking support has to be enabled if GUI functions need to be called within
the callback functions. Without multi tasking support only the GUI functions which are
allowed to be called within an interrupt routine should be used. The callback routine must
have the following prototype:

Prototype of SIM_HARDKEY_CB

voi d SI M HARDKEY_CB(i nt Keyl ndex,

int State);
Parameter Description
Keyl ndex Index of hardkey (0 = index of first key).
State State of the specified hardkey. 0 for unpressed, 1 for pressed.
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44.1.4 SIM_HARDKEY_SetMode()

Description

Sets the behavior for a specified hardkey.

Prototype
i nt SI M_HARDKEY_Set Mode(unsi gned i nt Keyl ndex,
i nt Mode) ;
Parameters
Parameter Description

Keyl ndex Index of hardkey (0 = index of first key).

Behavior mode. 0 for normal behavior (default), 1 for toggle
Mode .

behavior.

Additional information

Normal (default) hardkey behavior means that a key is considered pressed only as long
as the mouse button is held down on it. When the mouse is released or moved off of the
hardkey, the key is considered unpressed.

With toggle behavior, each click of the mouse toggles the state of a hardkey to pressed or
unpressed. That means if you click the mouse on a hardkey and it becomes pressed, it will
remain pressed until you click the mouse on it again.
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4415 SIM_HARDKEY_ SetState()

Description
Sets the behavior for a specified hardkey.

Prototype
int SI M HARDKEY_Set St ate(unsigned int i,
i nt State);
Parameters
Parameter Description
Keyl ndex Index of hardkey (0 = index of first key).
State St at e of the specified hardkey. See table below.

Return value

Previous state of the key updated.

Additional information
This function is only usable when SI M HARDKEY_Set Mode() is set to 1 (toggle mode).
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4.5 Integrating the emWin simulation into an existing
simulation

In order to integrate the emWin simulation into an existing simulation, the source code of
the simulation is not required. Only in some rare cases it is required to use the source code
of the simulation. If required the source code of the simulation can be purchased separately
and it is not part of a normal emWin shipment.

As described earlier in this chapter the basic package and the trial version contains a sim-
ulation library. The API functions of this library can be used if for example the emWin sim-
ulation should be added to an existing hardware or real time kernel (RTOS) simulation.

To add the emWin simulation to an existing simulation (written in C or C++, using the
Win32 API), only a few lines of code need to be added.

4.5.1 Directory structure

The subfolder Simulation of the System folder contains the emWin simulation. The directory
structure is shown on the right. The table below explains the contents of the subfolders:

E|_| Sirnulation

-] SIM_GL
Ll wintain

Directory Content

Simulation source and header files to be used with and without
Si mul ati on the simulation source code. The folder also contains a ready to
use simulation library.

Res Resource files.
SI M GUI GUI simulation source code (optional).
W nMai n Contains the WinMain routine.

4.5.2 Using the simulation library

The following steps will show how to use the simulation library to integrate the emWin
simulation into an existing simulation:

e Step 1: Add the simulation library GUI Sim | i b to the project.

e Step 2: Add all GUI files to the project as described in the chapter Subdirectories on
page 92.

e Step 3: Add the include directories to the project as described in the chapter Include
Directories.

e Step 4: Modify WnMain() or SIMCS. c.

45.2.1 Modifying WinMain

Every windows Win32 program starts with W nMai n() (contrary to a normal C program
from the command line, which starts with main(). All that needs to be done is to add a
few lines of code to this routine.

The following function calls need to be added (normally in the order as it is shown in the
following application code example):

SIM GUI _Enabl e()

SIM QU _Init()

SIM GQUI _Creat eLCDW ndow()
Creat eThread()

SIM QU _Exit()
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45.2.2 Example application

The following application is available under Sanpl e\ W nMai n\ Sanpl eApp. ¢ and shows how
to integrate the emWin simulation into an existing application:

#i ncl ude <wi ndows. h>
#include "GJ _SIM W n32. h"
voi d Mai nTask(voi d);

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

*

* _Thread

*/

static DWORD __stdcall _Thread(void * Parameter) {
Mai nTask() ;
return O;

}

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

*

* _WhdProcMai n
*/
static LRESULT CALLBACK _WhdProcMai n( HAND hWhd, Ul NT nmessage,
WPARAM wPar am LPARAM | Par am) {
SI M_GUl _Handl eKeyEvent s( nessage, wPar anj;
switch (nessage) {
case WM DESTROY:
Post Qui t Message(0) ;
br eak;

}
return Def WndowPr oc( hWwhd, nessage, wParam | Param;

}

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

*

* _Regi sterd ass

*/

static void _Regi sterd ass(H NSTANCE hl nst ance) ({
VWDCLASSEX wcex;
nmenset (&wex, 0, sizeof (wcex));
wecex. chbSi ze si zeof (WNDCLASSEX) ;
weex. hl nst ance hl nst ance;
weex. styl e CS_HREDRAW | CS_VREDRAW
weex. | pf nwadPr oc ( WNDPRQOC) _WhdPr ocMai n;
weex. hl con 0;
weex. hCur sor LoadCur sor ( NULL, | DC_ARROW ;
weex. hbr Backgr ound ( HBRUSH) ( COLOR_APPWORKSPACE + 1);
weex. | pszMenuNanme 0;
weex. | pszC assNanme = "GUl Appl i cation”;
Regi st er G assEx( &wcex) ;

}

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

*

* W nMai n
*/
i nt APl ENTRY W nMai n( H NSTANCE hl nst ance, HI NSTANCE hPrevl nst ance,
LPSTR | pCndLi ne, int nCmdShow) {
DWORD Thr eadl D
\YS{€] Msg;
HWD hWhdMai n;
/1
/'l Regi ster wi ndow cl ass
/1
_Regi sterd ass(hl nstance);
/1
/'l Make sure the driver configuration is done
/1
SI M _GUI _Enabl e();
/1

// Create nain w ndow
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I
hwidMai n = Cr eat eW ndow( " GUI Appl i cation", "Application w ndow',
W5_OVERLAPPEDW NDOW | WS_CLI PCHI LDREN | W5 _VI SI BLE,
0, 0, 328, 267, NULL, NULL, hlnstance, NULL);
I
/1 Initialize the emN n sinulation and create an LCD w ndow
I
SIM GUJ _Init(hlnstance, hwidMain, | pCnrdLi ne, "enb0S - emAN n Sinul ation");
SI M _GUl _Creat eLCDW ndowm hwhdMai n, 0, 0, 320, 240, 0);
I
/]l Create a thread which executes the code to be sinulated
I
CreateThread(NULL, O, (LPTHREAD START_ROUTI NE) Thread, NULL, 0, &ThreadlD);
I
/1l Main nmessage | oop
I
whil e (Get Message(&Vsg, NULL, 0, 0)) {
Tr ansl at eMessage( &\VsQ) ;
Di spat chMessage( &\vsQ) ;
}
SIM GU _Exit();

Integration into the embOS Simulation

453.1 SIM_OS.c

The following code example shows how to modify the existing SI M CS. ¢ of the embQOS
simulation in order to integrate the emWin simulation. Only four lines of coded have to be
added to the function _W ndowThr ead() . Add an include of GUI _SI M_W n32. h and the three
function calls with prefix SI M_GUI _<Functi onNanme>() as shown below:

#include "GUJ _SIM W n32. h"

static DWORD W NAPI _W ndowThr ead(LPVO D | pParaneter) {

Bl TMAP BrmpDevi ce;

HI NSTANCE hl nst ance;

HACCEL hAccel er at or Tabl e;
\YS{€] Msg;

OS_USEPARA( | pPar anet er) ;

I

/[l Create a window. This window is used to sinulate blinking LEDs.
I

_Regi sterd ass();
hl nst ance

hAccel er at or Tabl e

Get Modul eHandl e( NULL) ;
LoadAccel er at or s( hl nst ance,
MAKEI NTRESOURCE( SI M_OS_| DC_W NMAIN) ) ;

_hBnpDevi ce
= (HBI TMAP) Loadl mage( hl nst ance, MAKEI NTRESOURCE( SI M CS_| DB_DEVI CE) ,
| MVAGE_BI TMAP, 0, 0, 0);

_hMenuPopup
= LoadMenu( hl nst ance, MAKEI NTRESOURCE( SI M OS_| DC_CONTEXTMVENU) ) ;
_hMenuPopup = Get SubMenu( _hMenuPopup, 0);

/1

/1l Create main w ndow

/1

Get Obj ect (_hBnpDevi ce, si zeof (BnpDevice), &BnpDevi ce);

_hwd = Creat eWndowEx(0, _sWndowC ass, "enbOS Sinul ation",
W5_SYSMENU | WS_CLI PCHI LDREN | W5 _PCPUP | W5_VI Sl BLE,
10, 20, BnpDevice. bmAN dth, BnpDevice. bmHei ght, NULL,
NULL, hlnstance, NULL);

if (_hwad == NULL) {

_ErrorWn32("Coul d not create wi ndow.");
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return -1, // Error
}
I
/Il Init emN n sinulation and create w ndow
I
SI M _GUI _Enabl e();
SIM GUJ _Init(hlnstance, _hWd, "", "enbOS - enWWn Sinulation");
SI M _GUI _Creat eLCDW ndow _hwhd, 0, 0, 320, 240, 0);
I
/'l Show mai n wi ndow
I
ShowW ndow( _hWhd, SW SHOANORMAL) ;
f defined(SIMOS_TI MER PERI QD) && (SIM OS_TIMVER PERI OD ! = 0)
I
/Il Create a timer which is periodically invalidating the Wn32 w ndow i n order
/] to redraw it
I
Set Ti ner (_hwid, 0, SIM OS _TI MER PERI OD, _cbTiner);
#endi f

I

/'l Handl e nessage | oop

I

whil e (Get Message(&Vsg, NULL, 0, 0)) {

if (!Transl ateAccel erator(_hWhd, hAccel eratorTable, &\Wsg)) {
Tr ansl at eMessage( &\VsQ) ;
Di spat chMessage( &\vsQ) ;

#i

}

}
Exi t Process(0);
return O;

45.3.2 Target program (main)

The emWin API can be called from one or more target threads. Without RTOS, the WIN32
API function Cr eat eThr ead is normally used to create a target thread which calls the emWin
API; within an RTOS simulation, a target task/thread (Created by the simulated RTOS) is
used to call the emWin API. In other words: Use OGS Creat eTask to create a task for the
user interface. Below a modified embOS start application:

#i ncl ude <w ndows. h>

#i ncl ude "RTCS. H'

#i ncl ude "HW LED. h"

#i ncl ude "GUJ . h"

OS_STACKPTR int StackO[128], Stackl[128], Stack2[2000]; // Task stacks

OS_TASK TCBO, TCB1, TCB2; /|l Task-control -bl ocks
voi d TaskO(void) {
while (1) {

HW LED Toggl e0() ;
OS_Del ay(100);
}

}
voi d Taskl(void) {
while (1) {
HW LED Toggl el();
OS_Del ay(500);

}
voi d Mai nTask(void) {
int i;
GU _COLOR aCol or[] = {GU _RED, GU _YELLOW;
QU _Init();
while (1) {
for (i =0; i <2 i++) {

QU _dear();
QU _Set Col or(aColor[i]);
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QU _Set Font ( &GUl _Font Comi c24B_ASCI | ) ;

QU _DispStringAt("Hello world!",

CS_Del ay(200);
}
}
}

1, 1);

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

*

* mai n

*/

voi d mai n(void) {
CS IncDi(); /1l Initially disable interrupts
CS I nitKern(); /'l Initialize OS
CS I nitHW); /1l Initialize Hardware for OGS
I

/1l At least one task here needs to be created here

/1

OS_CREATETASK( &TCBO, "HP Task",
OS_CREATETASK( &TCB1, "LP Task",
OS_CREATETASK(&TCB2, "GU Task",

CS Start();
}

TaskO, 100, StackO0);
Task1l, 50, Stackl);
Mai nTask, 80, Stack2);
/1 Start multitasking

The following table shows the simulation before and after integrating the emWin simulation:

Before

After

;Siilliiiiiilliiiiiiiii'iiﬁiii

T

embOS

?SiiIiiiiiiilliiiiiiiii'iiiiii

45.4 GUI simulation API

The table below lists the available routines for user defined simulation programs in alpha-
betical order within their respective categories. The functions are only available with the
source code of the emWin simulation. Detailed descriptions of the routines follow:

Routine

Description

SI M_GUI _Cr eat eLCDI nf oW ndow()

Creates a window which shows the available
colors for the given layer.

SIM GUI _Creat eLCDW ndow()

Creates a window which simulates a LCD dis-
play with the given size at the given position.

SI M _GUI _Enabl e()

Executes memory and driver configuration.

SIMGU _Exit()

Stops the GUI simulation.

SIMGU _Init()

Initializes the GUI simulation.

SI'M GUI _Set LCDW ndowHook( )

Sets a hook function to be called from the sim-
ulation if the LCD window receives a message.
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45.4.1 SIM_GUI_CreateLCDInfoWindow()
Description
Creates a window which shows the available colors for the given layer.
Prototype
HWD SI M _GUI _Cr eat eLCDI nf oW ndowm HAND hPar ent ,
int x,
int vy,
int xSize,
int vySize,
int Layerlndex);
Parameters
Parameter Description
hPar ent Handle of the parent window.
X X position in parent coordinates.
y Y position in parent coordinates.
X size in pixel of the new window. Should be 160 if using a
xSi ze color depth between 1 and 8 or 128 if working in high color
mode.
Y size in pixel of the new window. Should be 160 if using a
ySi ze color depth between 1 and 8 or 128 if working in high color
mode.
Layer | ndex Index of the layer to be shown.

Return value

Handle of the created window.

Additional information

The created color window has no frame, no title bar and no buttons.
Example

SI M_GUl _Cr eat eLCDI nf oW ndow( hWhd, 0, 0, 160, 160, 0);

Screenshot
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45.4.2 SIM_GUI_CreateLCDWindow()

Description

Creates a window which simulates a LCD display with the given size at the given position.

Prototype

HWD SI M GUI _Cr eat eLCDW ndow( HAND hPar ent ,
int x,
int vy,
int xSize,
int ySize,

int Layerlndex);

Parameters

Parameter Description
hPar ent Handle of the parent window.
X X position in parent coordinates.
y Y position in parent coordinates.
xSi ze X size in pixel of the new window.
ySi ze Y size in pixel of the new window.
Layer | ndex Index of the layer to be shown.

Return value

Handle of the created window.

Additional information

All display output to the given layer will be shown in this window. The size of the window
should be the same as configured in LCDConf.c. The created simulation window has no
frame, no title bar and no buttons.
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45.4.3 SIM_GUI_Enable()

Description

The function needs to be called at the beginning of the application to make sure that memory
and driver will be configured at first.

Prototype

void SI M GU _Enabl e(voi d);
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45.4.4 SIM_GUI_Exit()

Description
The function should be called before the simulation returns to the calling process.

Prototype
voi d SIM GU _Exit(void);
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4545 SIM_GUI_Init()

Description

This function initializes the emWin simulation and should be called before any other
SI M_GUl ...function call.

Prototype
int SIMGU _Init( HI NSTANCE  hl nst,

HWAD hwidMai n,

char * pCndLi ne,

const char * sAppNane) ;
Parameters
Parameter Description

hl nst Handle to current instance passed to WinMain.
hwhdMai n Handle to current instance passed to WinMain.
pCndLi ne Pointer to command line passed to WinMain
sAppNane Pointer to a string that contains the application name.

Return value

0 on success
1 on error.

Additional information

The parameters hWwdMai n and sAppNane are used in case a message box should be dis-
played.
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4546 SIM_GUI_SetLCDWindowHook()

Description

Sets a hook function to be called from the simulation if the LCD window receives a message.

Prototype
voi d SI M GUl _Set LCDW ndowHook( SI M_GUI _t f Hook * pf Hook) ;
Parameters
Parameter Description
pf Hook Pointer to hook function.

Return value

The hook function should return 0 if the message has been processed. In this case the GUI
simulation ignores the message.
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Basic features

The following chapter contains all basic emWin features. These features are all part of the
emWin BASE package.

Displaying Text

Displaying Values

2-D Graphic Library

Displaying bitmap files

Displaying Scalable Vector Graphics (SVG) files
Colors

Fonts

Animations

Movies

Pointer Input Devices

Multiple Buffering

Keyboard Input

Language Support

Timing- and execution-related functions
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5.1 Displaying Text

It is very easy to display text with emWin. Knowledge of only a few routines already allows
you to write any text, in any available font, at any point on the display. We first provide a
short introduction to displaying text, followed by more detailed descriptions of the individual
routines that are available.

5.1.1 Basic routines
Text can be displayed just by calling GUI _Di spString(). For example:

QU _DispString("Hello world!");

The above code will display the text “Hello world” at the current text position. However,
there are functions to display text using different fonts or at certain positions. Even when
using byte-oriented displays the position can be specified pixel accurate. In addition to that,
it is also possible to display decimal, hexadecimal and binary values. Details on how values
can be displayed using emWin can be found in the chapter Displaying Values on page 272.

Control characters

Control characters are characters with a character code of less than 32. The control charac-
ters are defined as part of ASCII. emWin ignores all control characters except the following:

Char. ASCII

C Description
Code code P
Line feed.
The current text position is changed to the beginning of the next line.
10 LF \'n .
Per default, this is: X = 0.
Y += font-distance in pixels (as delivered by GUI _Get Font Di st Y() ).
Note

emWin does not interpret carri age return (\r) characters! Only new | i ne characters
(\n) should be used to display text in a new line!
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5.1.2 Drawing modes

Text is displayed using the foreground and background color which are set using the func-
tions GUI _Set Col or () and GUI _Set BkCol or () described below. In order to set a certain
drawing mode to display strings or single characters the function GUI _Set Text Mbde() can
be called using the flags described below.

Normal text

Displaying normal text is the default behavior. The characters are displayed using the fore-
ground color. The background color is used to clear the background according to its width
of the text and height of the currently selected font. Text can be displayed normally by
specifying just GUI _TM NORMAL or 0.

Reverse text

Text can be displayed in reverse mode by specifying GUI _TM REV. This causes characters
to be displayed using the background color and the background to be cleared using the
foreground color.

Transparent text

Text can be displayed in transparent mode by specifying GUI _TM TRANS. This causes char-
acters to be displayed without the background to be cleared. In this case whatever was
drawn before the text was displayed can still be seen.

XOR text

Text can be displayed in XOR mode by specifying GJ _TM XOR. This causes characters to be
displayed using the inverted colors of the background. This is done pixel-wise. This is also
a transparent drawing mode, so the background remains unchanged. This mode is often
used to in 1bpp-configurations to ensure readability, since black is inverted to white and
vice versa. In case colors are used a single pixel is inverted as follows:

New pi xel col or = nunber of colors - actual pixel color - 1

Transparent reversed text

Text can be displayed in reverse and transparent mode by specifying (GU _TM TRANS |
QU _TM REV) . According to the transparent mode, the background is not cleared. According
to the reverse mode, the characters are displayed using the background color.

Example

Displays normal, reverse, transparent, XOR, and transparent reversed text:

GUl _Set Font ( &GUl _Font 8x16) ;

GUI _Set BkCol or (GUI _BLUE) ;

QU _Cdear();

GUl _Set PenSi ze(10) ;

GUI _Set Col or (GUI _RED) ;

GUl _DrawLi ne(80, 10, 240, 90);
GUl _DrawLi ne(80, 90, 240, 10);
GUI _Set BkCol or (GUI _BLACK) ;

QU _Set Col or (GJI _WH TE) ;

QU _Set Text Mode( GUI _TM NORMAL) ;

GUl _Di spStringHCent er At (" GUI _TM NORMAL" , 160, 10);
GUl _Set Text Mode( GUI _TM REV) ;

GUI _Di spStringHCent er At ("GU _TM REV" , 160, 26);
GUI _Set Text Mode( GUI _TM TRANS) ;

GUl _Di spStringHCent er At (" GUl _TM _TRANS" , 160, 42);
QU _Set Text Mbde(GUI _TM XOR) ;

GUI _Di spStringHCent er At (" GUl _TM _XCOR" , 160, 58);

QU _Set Text Mode(GU _TM TRANS | GUI_TM REV) ;
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QU _DispStringHCenter At ("GU _TM TRANS | GUI _TM REV', 160, 74);
Screenshot of above example

GUI_TH_NORMAL

GUI_TH_TRANS

GUI_TM_XOR
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5.1.3 Position

Every task has a current text position. This is the position relative to the origin of the
display. This position is used by text displaying functions to place the next characters.
Initially this position is (0,0) which is the upper left corner of the display. When using the
Window Manager the position is used according to the current window. In order to set the
text position the function GUI _Got oX(), GUI _Got oY() and GUI _Got oXY() can be used.
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Displaying Text

The table below lists the available text-related functions in alphabetical order within their
respective categories. Detailed function descriptions can be found in the following sections.

Functions

Routine

Description

Displaying text

QU _Di spCEQL()

Clears the current line from the current posi-
tion to the end.

QU _Di spChar ()

Displays a single character.

QU _Di spChar At ()

Displays a single character at the specified po-
sition.

QU _Di spChars()

Displays a character a specified number of
times.

QU _DispString()

Displays a string.

QU _Di spStringAt()

Displays a string at the specified position.

QU _Di spStringAt CEOL()

Displays a string at the specified position and
clears the current line to the end.

QU _Di spStringHCent er At ()

Displays a string centered horizontally at the
given position.

QU _DispStringlnRect ()

Displays a string in the specified rectangle.

QU _DispStringl nRect Ex()

Displays a string rotated in the specified rec-
tangle.

QU _Di spStringl nRect Wap()

Displays a string wrapped in the specified rec-
tangle.

QU _Di spStringl nRect W apEx()

Displays a string rotated and wrapped in the
specified rectangle.

QU _DispStringlLen()

Displays a string at the current position with
specified number of characters.

QU _Get Char FronPos()

Returns a character from a string at a given X-
position in the current font.

QU _Get ShowM ssi ngChar act er s()

Returns if showing of missing characters is en-
abled or not.

GUl _ShowM ssi ngChar act er s()

This function enables displaying of missing
characters.

QU _W apGet NunlLi nes()

Returns the number of lines required to display
the given text with the given wrap mode at the
given size using the current font.

GUI W apCet Posi tions()

Calculates the wrapping positions of a string.

QU _W apSet Separ at or s()

Allows to set an array of additional characters
that are used for displaying wrapped strings.

Drawing modes

QU _Get Text Mode()

Returns the currently selected text mode.

QU _Set C ear Text Rect Mode()

Enables or disables the clear text rect mode.

GUI _Set Text Mode()

Sets the text mode to the parameter specified.

QU _Set Text Styl e()

Sets the text style to the parameter specified.

Alignment

QU _Get Text Al'i gn()

Returns the current text alignment mode.
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Routine Description
QU _Set LBor der () S_ets the left border for line feeds in the current
window.
GUI _Set Text Ali gn() Sets the text alignment.
Position

QU _Di spNext Li ne() :\_I/Ino(;/es the cursor to the beginning of the next
GUl _CGot 0X() Sets the X-position.
GUl _Got oXY() Sets the X- and Y-position.
GUl _GotoY() Sets the Y-position.
QU _Get Di spPosX() Returns the current X-position.
GUI _Get Di spPosY() Returns the current Y-position.
Defines

Group of defines Description
Text alignnent flags Define the alignment of a text.
Text draw ng nodes Define with which mode a text will be drawn.
Text rotation nodes Rotate the text.
Text style flags Text style how a text will be displayed.
Enumerations

Enumeration type Description
GUl _WRAPMODE Configuration how text will be wrapped.
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5.1.4.1 Displaying text

5.1.4.1.1 GUI_DispCEOL()

Description

Clears the current line in the current window (or the display) from the current text position
to the end of the window using the height of the current font.

Prototype

void GUI _Di spCEQL(void);

Example

Shows “Hello world” on the display, waits 1 second and then displays “Hi” in the same
place, replacing the old string:

QU _DispStringAt("Hello world", 0, 0);
GUl _Del ay(1000);

QU _DispStringAt("H ", 0, 0);

GUl _Di spCEQL() ;
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5.1.4.1.2 GUI_DispChar()

Description

Displays a single character at the current text position in the current window using the
current font.

Prototype

voi d GUI _Di spChar (U1l6 c);

Parameters

Parameter Description

c Character to display

Additional information

This is the basic routine for displaying a single character. All other display routines
(QUI _DispCharAt (), GJ _DispString(), etc.) call this routine to output the individual
characters. Which characters are available depends on the selected font. If the character
is not available in the current font, nothing is displayed.

Example
Shows a capital A on the display:

GUI _DispChar (' A );
Related topics

e @QUJl _DispChars on page 240
e QU _DispChar At on page 239
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5.1.4.1.3 GUI_DispCharAt()

Description
Displays a single character at the specified position in the current window using the current
font.
Prototype
void QU _Di spChar At (U16 c,
| 16P X,
| 16P vy);
Parameters
Parameter Description
c Character to display
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.

Additional information

Displays the character with its upper left corner at the specified (X,Y) position. Writes the
character using the routine GUI _Di spChar () . If the character is not available in the current
font, nothing is displayed.

Example

Shows a capital A on the display in the upper left corner:
QU _DispCharAt (' A", 0,0);
Related topics

e QU _Di spChar on page 238
e QU _DispChars on page 240
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5.1.4.1.4 GUI_DispChars()

Description

CHAPTER 5

Displaying Text

Displays a character a specified number of times at the current text position in the current
window using the current font.

Prototype

voi d GQUI _Di spChars(UL6P c,

int NunChars);

Parameters
Parameter Description
c Character to display
Cnt Number of repetitions (0 < Cnt < 32767).

Additional information

Writes the character using the routine GUI _Di spChar () . If the character is not available

in the current font, nothing

Example

is displayed.

ShOWS the Ilne Rk R Ik bk Ok O o I SRR Ik b o b o on the dlsplay:

QU _DispChars('*', 30);

Related topics

e QU _DispChar on page 238
e QU _DispChar At on page 239
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5.1.4.1.5 GUI_DispString()

Description

Displays the string passed as parameter at the current text position in the current window
using the current font.

Prototype
void QU _DispString(const char * s);
Parameters
Parameter Description
s String to display

Additional information

The string can contain the control character \ n. This control character moves the current
text position to the beginning of the next line.

Example

Shows “Hello world” on the display and “Next line” on the next line:

GUl _DispString("Hello world"); //Disp text
GUI _DispString("\nNext line"); //Disp text

Related topics

GUl _DispStringAt on page 242
GUl _Di spStringAt CEQL on page 243
e QU _DispStringlLen on page 249
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5.1.4.1.6 GUI_DispStringAt()

Description

Displays the string passed as parameter at a specified position in the current window using
the current font.

Prototype
void GUI _Di spStringAt(const char * s,
i nt X,
int y);
Parameters
Parameter Description
S String to display
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.
Example

Shows “Position 50,20” at position 50,20 on the display:

GUl _Di spStringAt("Position 50,20", 50, 20); // Disp text

Related topics

e QU _DispString on page 241
e QU _DispStringAt CEQL on page 243
e QU _DispStringlLen on page 249
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5.1.4.1.7 GUI_DispStringAtCEOL()

Description

Displays a given string at a specified position and clearing the remaining part of the line to
the end by calling the routine GUI _Di spCECQL() . This routine can be handy if one string is to
overwrite another, and the overwriting string is or may be shorter than the previous one.

Prototype
void GUI _Di spStringAt CEOL(const char * s,
i nt X,
int y);
Parameters
Parameter Description
S String to display
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.
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5.1.4.1.8 GUI_DispStringHCenterAt()

Description

Displays the string passed as parameter horizontally centered at a specified position in the
current window using the current font.

Prototype
void GUI _Di spStringHCenterAt(const char * s,
int X,
int y);
Parameters
Parameter Description
S String to display
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



245 CHAPTER 5 Displaying Text

5.1.4.1.9 GUI_DispStringInRect()

Description

Displays the string passed as parameter at a specified position within a specified rectangle,
in the current window using the current font.

Prototype
void GUI _DispStringl nRect(const char * pText,
CGU _RECT * pRect,
i nt Text Ali gn);
Parameters
Parameter Description
S String to display
pRect Rectangle to write to in pixels of the client window.
Text Ali an Text alignment mode to set. List of flags can be found under
g Text alignment flags on page 267.

Additional information

If the specified rectangle is too small, the text will be clipped.

Example

Shows the word “Text” centered horizontally and vertically in the current window:

QU _RECT rdient;
QU _CGetCientRect(& dient);
GUl _DispStringlnRect("Text", & Cient, GU _TA HCENTER | GUI _TA VCENTER);

Related topics

e QU _DispString on page 241
e QU _DispStringAt CEOL on page 243
e QU _DispStringLen on page 249
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5.1.4.1.10 GUI_DispStringInRectEx()

Description

Displaying Text

Displays the string passed as parameter at a specified position within a specified rectangle,
in the current window using the current font and (optionally) rotates it.

Prototype
voi d QU _Di spStringl nRect Ex(const char * s,
GUI _RECT * pRect,
i nt Text Al'i gn,
i nt MaxLen,
const GUI _ROTATION * pLCD _Api);
Parameters
Parameter Description
s String to display
pRect Rectangle to write to in pixels of the client window.
. Text alignment mode. List of flags can be found under Text
Text Al'i gn !
alignment flags on page 267.
MaxLen Maximum number of characters to be shown.
LCD Abi Text rotation mode. See full list of available values under
PLED_AD Text rotation modes on page 269.

Additional information

If the specified rectangle is too small, the text will be clipped. To make the function available
the configuration switch GUI _SUPPORT _ROTATI ON must be activated (default).

Example

Shows the word “Text” centered horizontally and vertically in the given rectangle:

QU _RECT Rect {10, 10, 40, 80};

char acText[] = "Rotated\ntext";

GUI _Set Text Mode( GUI _TM _XOR) ;

QU _Fill Rect Ex( &Rect);

GUl _Di spStringl nRect Ex(acText, &Rect,
strlen(acText),

Screenshot of above example

Eotated
text
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5.1.4.1.11 GUI_DispStringInRectWrap()

Description

Displays a string at a specified position within a specified rectangle, in the current window
using the current font and (optionally) wraps the text.

Prototype
void QU _DispStringl nRect Wap(const char * s,
GUI _RECT * pRect,
i nt Text Al'i gn,
QU _VRAPMODE W apMbde) ;
Parameters
Parameter Description
s String to display
pRect Rectangle to write to in pixels of the client window.
. Text alignment mode. List of flags can be found under Text
Text Al'i gn !
alignment flags on page 267.
W anMode Text wrap mode. See full list of available values under
P GU _WRAPMODE on page 271.
Example

Shows a text centered horizontally and vertically in the given rectangle with word wrapping:

GUI _WRAPMODE aWf ]
= { GU _WRAPMODE_NONE, GUI _WRAPMCDE_CHAR, GUI _WRAPMODE_WORD} ;
GUl _RECT Rect {10, 10, 59, 59};
char acText[] "Thi s exanpl e denpbnstrates text w apping”;
i nt i;
GUI _Set Text Mode( GUI _TM TRANS) ;
for (i =0; i <3; i++) {
GUI _Set Col or (GJI _BLUE) ;
QU _Fill Rect Ex( &Rect);
GUl _Set Col or (GUI _WHI TE) ;
GUl _Di spStringl nRect Wap(acText, &Rect, GU _TA LEFT, aWri]);
Rect . x0 += 60;
Rect . x1 += 60;

Screenshot of above example

apping

Wrapping
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5.1.4.1.12 GUI_DispStringInRectWrapEx()

Description

Displaying Text

Displays a string rotated at a specified position within a specified rectangle, in the current
window using the current font and (optionally) wraps the text.

Prototype

void GUI _Di spStringl nRect WapEx(const char

GUl _RECT
i nt

* s,
* pRect,
Text Al'i gn,

GUl _WRAPMODE W apMbde,
const GUI _ROTATION * pLCD_Api);

Parameters
Parameter Description

s String to display.

pRect Rectangle to write to in pixels of the client window.
. Text alignment mode. List of flags can be found under Text

Text Ali gn ]

alignment flags on page 267.
W anMode Text wrap mode. See full list of available values under
P GU _WRAPMODE on page 271.
LCD Ai Text rotation mode. See full list of available values under
PLED_AD Text rotation modes on page 269.
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5.1.4.1.13 GUI_DispStringLen()

Description

Displays the string passed as parameter with a specified number of characters at the current
text position, in the current window using the current font.

Prototype

void GUI _Di spStringLen(const char * s,
i nt MaxNumChar s) ;

Parameters
Parameter Description
S Should be a terminated array of 8-bit characters. Passing
NULL as parameter is permitted.
MaxNunChar s Number of characters to display.

Additional information

If the string has less characters than specified (is shorter), it is padded with spaces. If
the string has more characters than specified (is longer), then only the given number of
characters is actually displayed. This function is especially useful if text messages can be
displayed in different languages (and will naturally differ in length), but only a certain
number of characters can be displayed.

Related topics

e QU _DispString on page 241
e QU _DispStringAt on page 242
e QU _DispStringAt CEQL on page 243
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5.1.4.1.14 GUI_GetCharFromPos()

Description

Returns a character from a string at a given X-position in the current font.

Prototype

Ul6 GUI _Get Char FronPos(const char * pText,
int X,
int * plndex);

Parameters
Parameter Description
pText Pointer to a string.
X X-position in pixels in the string.
Pointer to int. Zero-based position of the character in the
pl ndex string. Can be NULL if not needed.

Return value

=0 No character found.
*0 Character at the given X-position in a string.

Additional information

The function assumes the text begins at x = 0. Notice also that a font has to have been
set that contains the characters in the given string.
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5.1.4.1.15 GUI_GetShowMissingCharacters()

Description

Returns if showing of missing characters is enabled or not.

Prototype
int GUI _Get ShowM ssi ngChar act er s(voi d);
Return value

1 If enabled.
0 If not enabled.
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5.1.4.1.16 GUI_ShowMissingCharacters()

Description

This function enables displaying of missing characters.

Prototype
voi d GQUI _ShowM ssi ngCharacters(int OnOFf);
Parameters
Parameter Description
OnOr f Enables (1) or disables (0) displaying of missing characters.

Additional information

If a font does not contain a character to be displayed emWin skips this character. By calling
this function a square gets displayed instead of the missing character.
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5.1.4.1.17 GUI_WrapGetNumLines()

Description

Returns the number of lines required to display the given text with the given wrap mode
at the given size using the current font.

Prototype
int GUI _WapGet Nunii nes(const char * pText,
i nt xSi ze,
GUl _VWRAPMODE W apMode) ;
Parameters
Parameter Description
String to display. Should be a \O-terminated array of 8-bit
pText
characters.
XSi ze X-size to be used to draw the text.
W apMode See table below.

Return value

The number of lines which is required to display the given text.
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5.1.4.1.18 GUI_WrapGetPositions()

Description

Calculates the wrapping positions of a string. This function does not render the string but
only calculates the wrapping positions within the string (in bytes) and the number of re-

sulting lines.
Prototype
int GU _WapGet Positions(const char * pText,
i nt xSi ze,
GU _V\RAPMODE W apMode,
i nt * aPos,
i nt Num t ens) ;
Parameters
Parameter Description
pText Pointer to a zero-terminated string.
«Si ze Horizontal size of the rectangle the string pText is to be dis-
played in.
W apMode Wrap mode to be used, see GU _WRAPMODE.
Pointer to an int array where the byte wrapping posi-
aPos . . .
tions will be written to.
Nunl t ens Number of items available in the array pointed to by aPos.

Return value

Number of lines.
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5.1.4.1.19 GUI_WrapSetSeparators()

Description

Allows to set an array of additional characters that are used for displaying wrapped strings.

Prototype

voi d GQUI _W apSet Separ at or s(const Ul6 * pSep,
i nt NurSeps) ;

Parameters
Parameter Description
Se Pointer to an array of U16 containing the characters to be
P=EP used during word wrapping.
NunSeps Number of items in the array pointed to by pSep.

Additional information

One use-case would be to add the zero-width space (ZWSP) to the separators (0x200B).
The ZWSP can be used to e.g. separate words in a Chinese string.
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5.1.4.2 Drawing modes

5.1.4.2.1 GUI_GetTextMode()

Description

Returns the currently selected text mode.

Prototype

int GUI _Get Text Mode(void);

Return value

The currently selected text mode.
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5.1.4.2.2 GUI_SetClearTextRectMode()

Description

Enables or disables the clear text rect mode.

Prototype
U8 GUl _Set d ear Text Rect Mode(unsi gned OnOff) ;
Parameters
Parameter Description
OnOr f Enables or disable the clear text rect mode.

Return value

The previous selected mode.

Additional information

If the clear text rect mode is enabled the rectangular area when using GUI _Di spStri ngl n-
Rect () gets cleared with the given background color.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



258

CHAPTER 5

5.1.4.2.3 GUI_SetTextMode()

Description

Sets the text mode to the parameter specified.

Displaying Text

Prototype
i nt GUI _Set Text Mode(i nt Mde);
Parameters
Parameter Description
Text mode. See full list of available values under Text draw-
Mode .
ing modes on page 268.

Return value

The previous selected text mode.

Additional information

Please note that GUI _TM XOR can not be used with antialiased fonts.
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5.1.4.2.4 GUI_SetTextStyle()

Description

Sets the text style to the parameter specified.

Prototype
char QU _Set Text Styl e(char Style);
Parameters
Parameter Description
Text style to set. See full list of available values under Text
Style
style flags on page 270.

Return value

The previous selected text style.
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5.1.4.3 Alignment

5.1.4.3.1 GUI_GetTextAlign()

Description

Returns the current text alignment mode.

Prototype

int GUI _GetTextAlign(void);

Return value

The current text alignment mode.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



261 CHAPTER 5 Displaying Text

5.1.4.3.2 GUI_SetLBorder()

Description

Sets the left border for line feeds in the current window.

Prototype
int GUI _SetLBorder(int x);
Parameters
Parameter Description
X New left border (in pixels, 0 is left border).
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5.1.4.3.3 GUI_SetTextAlign()

Description

Sets the text alignment for the next displayed string in the current window.

Prototype

int GU _SetTextAlign(int Aign);

Parameters
Parameter Description

Text Ali an Text alignment mode to set. List of flags can be found under
9 Text alignment flags on page 267.

Return value

The selected text alignment mode.

Additional information

Setting the text alignment does not affect GUI _Di spChar ..() -functions. Text alignment is
valid only for the current window.

Example
Displays the value 1234 with the center of the text at x = 100, y = 100:

QU _Set Text Al i gn(GUI _TA HCENTER | GUI _TA VCENTER);
QU _Di spDecAt (1234, 100, 100, 4);
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5.1.4.4 Position
5.1.4.4.1 GUI_DispNextLine()

Description

Moves the cursor to the beginning of the next line which can be adjusted using the function
GUI _Set LBorder ().

Prototype

voi d GUJI _Di spNext Li ne(voi d);
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5.1.4.4.2 GUI_GotoXY()
5.1.4.4.3 GUI_GotoX()
5.1.4.4.4 GUI_GotoY()

Description

Set the current text write position.

Prototypes

char GUI _Got oXY(int x,
int y);

char GUI _GotoX(int x);
char GU _GotoY(int y);

Parameters

Parameter Description

y New Y-position (in pixels, 0 is top border).

Return value

=0 onh success.
*0 if the set text position is right or below outside the window. Consequtive draw-
ing operations can be omitted in this case.

Example
Shows a string at position (20, 20) on the display:

GUI _Got 0XY( 20, 20);
GUl _DispString("The value is");
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5.1.4.45 GUI_GetDispPosX()

Description

Returns the current X-position.

Prototype

int GUI _GetDi spPosX(void);

Return value

The current X-position.
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5.1.4.4.6 GUI_GetDispPosY()

Description

Returns the current Y-position.

Prototype

int GU _GetDispPosY(void);

Return value

The current Y-position.
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5.1.45 Defines

5.1.4.5.1 Text alignment flags

Description

Define the alignment of a text. Horizontal and vertical flags are OR-combinable.

Definition
#define GU _TA_LEFT (0)
#define GU _TA_HCENTER (2 << 0)
#define GU _TA RI GHT (1 << 0)
#define GU _TA TOP (0)

#define GU _TA_VCENTER (3 << 2)

#define GU _TA BOTTOM (1 << 2)

Symbols

Definition Description
Horizontal alignment

GUI _TA LEFT Align X-position left (default).

QU _TA HCENTER Center X-position.

GU _TA RIGHT Align X-position right.

Vertical alignment

GU _TA TOP Align Y-position with top of characters (default).
QU _TA VCENTER Center Y-position.

GUl _TA BOTTOM Align Y-position with bottom pixel line of font.
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5.1.4.5.2 Text drawing modes

Description

These flags define with which mode a text will be drawn. These flags are OR-combinable.

Definition

#define GU _TM NORMAL
#define GU _TM XOR
#define QU _TM TRANS
#define QU _TM REV

Symbols

(0)

(1 << 0)
(1 << 1)
(1 << 2)

Definition

Description

GUI _TM_NORVAL

Default mode, characters are displayed using the fore-
ground color, background color is used to clear the
background according to width and height of the text.

Characters are displayed using the inverted colors of the

U _TMXCR background (pixel-wise).
QU TM TRANS Characters are displayed without the background being
- = cleared.
Characters are displayed using the background color,
QU _TM REV foreground color is used to clear the background accord-

ing to width and height of the text.

Additional information

More information about text drawing modes can be found under Drawing modes.
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5.1.45.3 Textrotation modes

Description

These macros are necessary for text rotation. They are used for example by the function
GUl _DispStringl nRect Ex() .

Definition

#define GU _ROTATE_O 0

#def i ne QU _ROTATE_180 &LCD API Li st 180

#define GU _ROTATE_CW &L.CD_API Li st CW

#def i ne QU _ROTATE_CCW &L.CD_API Li st CCW

Symbols
Definition Description
GUJl _RCTATE O Does not rotate the text. Shows it from left to right.
GUl _ROTATE_180 Rotates the text by 180 degrees.
GUI _ROTATE_CW Rotates the text clockwise.
GUl _ROTATE_CCW Rotates the text counter clockwise.
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5.1.4.5.4 Text style flags

Description
Text style how a text will be displayed.

Definition
#define GU _TS_NORMAL (0)
#define GU _TS_UNDERLI NE (1 << 0)
#define GU _TS_STRI KETHRU (1 << 1)
#define GU _TS_OVERLI NE (1 << 2)
Symbols
Definition Description
GUI _TS NORVAL Renders text normal (default).
GUI _TS UNDERLI NE Renders text underlined.
GUJl _TS STRI KETHRU Renders text in strike through type.
GUI _TS OVERLI NE Renders text in overline type.
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5.1.4.6 Enumerations

5.1.4.6.1 GUI_WRAPMODE

Description

Configuration how text will be wrapped.

Type definition

typedef enum {
GUl _V\RAPMODE_NONE,
GUl _V\RAPMODE_W\ORD,
GUl _VRAPMODE_CHAR
} GU _WRAPMODE;

Enumeration constants

Constant Description
GUI _ WW\RAPMODE_NONE No wrapping will be performed.
GUI _WRAPMODE_WORD Text is wrapped word wise.
GUl _WRAPMODE _CHAR Text is wrapped char wise.

Additional information

If word wrapping should be performed and the given rectangle is too small for a word, char
wrapping is executed at this word.
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5.2 Displaying Values

The preceding chapter explained how to show strings on the display. Of course you may
use strings and the functions of the standard C library to display values. However, this can
sometimes be a difficult task. It is usually much easier (and much more efficient) to call a
routine that displays the value in the form that you want. emWin supports different decimal,
hexadecimal and binary outputs. The individual routines are explained in this chapter.

All functions work without the usage of a floating-point library and are optimized for both
speed and size. Of course sprintf () may also be used on any system. Using the routines
in this chapter can sometimes simplify things and save both ROM space and execution time.
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CHAPTER 5 Displaying Values

The table below lists the available value-related routines in alphabetical order within their
respective categories. Detailed descriptions of the routines can be found in the sections

that follow.

Routine

Description

Displaying decimal values

QU _Di spDec()

Displays the given value in decimal form with the speci-
fied number of characters.

QU _Di spDecAt ()

Displays the given value in decimal form at the specified
position with specified humber of characters.

QU _Di spDecM n()

Displays the given value in decimal form with minimum
number of characters.

QU _Di spbDecShift()

Displays long value in decimal form with decimal point
at current position with specified number of characters.

QU _Di spDecSpace()

Display value in decimal form at current position with
specified number of characters, replace leading zeros
with spaces.

QU _Di spSDec()

Display value in decimal form at current position with
specified number of characters and sign.

QU _Di spSDecShi ft ()

Display long value in decimal form with decimal point at
current position with specified number of characters and
sign.

Displaying floating-point values

GUI _Di spFl oat ()

Display floating-point value with specified humber of
characters.

QU _Di spFl oat Fi x()

Display floating-point value with fixed no. of digits to
the right of decimal point.

QU _Di spFl oat M n()

Display floating-point value with minimum number of
characters.

GUI _Di spSFl oat Fi x()

Display floating-point value with fixed no. of digits to
the right of decimal point and sign.

GUI _Di spSFl oat M n()

Display floating-point value with minimum number of
characters and sign.

Displaying binary values

QU _Di spBin()

Display value in binary form at current position.

GUI _Di spBi nAt ()

Display value in binary form at specified position.

Displaying hexadecimal values

QU _Di spHex()

Display value in hexadecimal form at current position.

QU _Di spHexAt ()

Display value in hexadecimal form at specified position.

Version of emWin

GUI _Get VersionString()

Returns a string containing the current version of
emWin.
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5.2.1.1 Displaying decimal values

5.2.1.1.1 GUI_DispDec()

Description

Displays a value in decimal form with a specified number of characters at the current text
position, in the current window using the current font.

Prototype
voi d GUI _Di spDec(132 v,
ug Len);
Parameters
Parameter Description

Value to display.

v Minimum -2147483648 (= -2731).
Maximum 2147483647 (= 2731 -1).

Len Number of digits to display (max. 10).

Additional information

Leading zeros are not suppressed (are shown as 0). If the value is negative, a minus sign
is shown.

Example

/1 Display time as m nutes and seconds
QU _DispString("Mn:");

GUl _Di spbec(Mn, 2);

QU _DispString(" Sec:");

GUl _Di spbDec(Sec, 2);

Related topics

QU _Di spSDec on page 279

QU _Di spDecAt on page 275
QU _Di spDecM n on page 276
QUl _Di spDecSpace on page 278
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5.2.1.1.2 GUI_DispDecAt()

Description

Displays a value in decimal form with a specified number of characters at a specified posi-
tion, in the current window using the current font.

Prototype
void GQUI _Di spDecAt (132 v,
| 16P X,
| 16P vy,
us Len);
Parameters
Parameter Description
Value to display.
v Minimum -2147483648 (= -2731).
Maximum 2147483647 (= 2731 -1).
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.
Len Number of digits to display (max. 10).

Additional information

Leading zeros are not suppressed (are shown as 0). If the value is negative, a minus sign
is shown.

Example

/'l Update seconds in upper right corner
QU _Di spDecAT(Sec, 200, 0, 2);

Related topics

GUl _Di spDec on page 274

QU _Di spSbec on page 279

GUl _Di spDecM n on page 276
GUl _Di spDecSpace on page 278
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5.2.1.1.3 GUI_DispDecMin()

Description

Displays a value in decimal form at the current text position in the current window using
the current font. The length of the value does not require to be specified. The minimum
length will automatically be used.

Prototype

void GUI _Di spDecM n( 132 v);

Parameters

Parameter Description

Value to display.
Vv Minimum -2147483648 (= -2731).
Maximum 2147483647 (= 2731 -1).

Additional information

The maximum number of displayed digits is 10. This function should not be used if values
have to be aligned but differ in the number of digits. Try one of the functions which require
specification of the number of digits to use in this case.

Example

/1 Show result
QU _DispString("The result is :");
GUl _Di spbecM n(Resul t);

Related topics

GUl _Di spDec on page 274

GUl _Di spDecAt on page 275
GUl _Di spSDec on page 279

GUl _Di spDecSpace on page 278
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5.2.1.1.4 GUI_DispDecShift()

Description

Displays a long value in decimal form with a specified number of characters and with decimal
point at the current text position, in the current window using the current font.

Prototype
voi d GUI _Di spDecShift (132 v,
U8 Len,
U Shift);
Parameters
Parameter Description
Value to display.
v Minimum -2147483648 (= -2731).
Maximum 2147483647 (= 2731 -1).
Len Number of digits to display (max. 10).
Shi ft Number of digits to show to right of decimal point.

Additional information

Watch the maximum number of 9 characters (including sign and decimal point).
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5.2.1.1.5 GUI_DispDecSpace()

Description

Displays a long value in decimal form with a specified number of characters and with decimal
point at the current text position, in the current window using the current font.

Prototype

voi d GUI _Di spDecSpace(l32 v,
Ugs MaxDigits);

Parameters
Parameter Description
v Value to display. Minimum -2147483648 (= -2731). Maxi-
mum 2147483647 (= 2731 -1).
Number of digits to display, including leading spaces. Max-
MaxDi gits imum number of digits displayed is 10 (excluding leading
spaces).

Additional information

If values have to be aligned but differ in the number of digits, this function is a good choice.

Example

/'l Show result
QU _DispString("The result is :");
GUl _Di spbDecSpace(Result, 10);

Related topics

GUl _Di spDec on page 274
@GUl _Di spDecAt on page 275
@GUJl _Di spSDec on page 279
GUl _Di spDecM n on page 276
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5.2.1.1.6 GUI_DispSDec()

Description

CHAPTER 5 Displaying Values

Displays a value in decimal form (with sign) with a specified number of characters at the
current text position, in the current window using the current font.

Prototype
void GQUI _Di spSbec(132 v,
us Len);
Parameters
Parameter Description
v Value to display. Minimum -2147483648 (= -2731). Maxi-
mum 2147483647 (= 2731 -1).
Len Number of digits to display (max. 10).

Additional information

Leading zeros are not suppressed. This function is similar to GUI _Di spDec, but a sign is
always shown in front of the value, even if the value is positive.

Related topics
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5.2.1.1.7 GUI_DispSDecShift()

Description

Displays a long value in decimal form (with sign) with a specified number of characters and
with decimal point at the current text position, in the current window using the current font.

Prototype
voi d GUI _Di spSbecshift (132 v,
U8 Len,
Us Shift);
Parameters
Parameter Description

Value to display.
Vv Minimum -2147483648 (= -2731).
Maximum 2147483647 (= 2731 -1).

Number of digits to display. (max. 8, if Shi ft is set; max. 9,
if Shift is not set)

Shi ft Number of digits to show to right of decimal point.

Len

Additional information
A sign is always shown in front of the value. Watch the maximum number of 9 characters
(including sign and decimal point).

Example

| ong Val ue = 12345;

QU _Init();

QU _Cdear();

GUl _Set Font ( &GUlI _Font 8x8) ;

GUl _Di spStringAt("CGUJ _Di spSDecShift:\n",0,0);
GUl _Di spSDecShi ft(Value, 7, 3);

Screenshot of above example

Ul

_DispiDecihift:
+12.345
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5.2.1.2 Displaying floating point values

5.2.1.2.1 GUI_DispFloat()

Description

Displaying Values

Displays a floating point value with a specified number of characters at the current text
position in the current window using the current font.

Prototype
voi d GUI _Di spFl oat ( float f,
char Len);
Parameters
Parameter Description

v Value to display.

Minimum 1.2 E-38; maximum 3.4 E38.
Len Number of digits to display. (max. 10).

Additional information

Leading zeros are suppressed. The decimal point counts as one character. If the value is

negative, a minus sign is shown.

Example

/1 Shows different possibilities to display floating point val ues.

float f = 123.45678;

QU _Cdear();

GUl _Set Font ( &GUlI _Font 8x8) ;

GUl _DispStringAt("CGUJ _Di spFloat:\n", O,
GUl _Di spFl oat (f, 9);

GUI _Got 0X(100) ;

QU _Di spFloat (-f, 9);

GUl _Di spStringAt("CGU _Di spFl oat Fi x:\n",
GUl _Di spFl oat Fi x(f, 9, 2);

GUI _Got 0X(100) ;

QU _Di spFl oat Fi x(-f, 9, 2);

GUl _Di spStringAt("GUJ _Di spSFl oat Fi x:\n",
QU _Di spSFl oat Fi x(f, 9, 2);

GUI _Got 0X(100) ;

QU _Di spSFl oat Fi x(-f, 9, 2);

GUl _Di spStringAt("CGUJ _Di spFl oat M n:\n",
GUl _Di spFloatM n(f, 3);

GUI _Got 0X(100) ;

QU _Di spFloatM n(-f, 3);

GUl _Di spStringAt("GUJ _Di spSFl oat M n:\n",
QU _Di spSFl oat M n(f, 3);

GUI _Got 0X(100) ;

QU _Di spSFl oat M n(-f, 3);
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Screenshot of above example
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GUI _DispFloat!:
123 .45678 -123.4568

GUI _DispFloatFix:
000123 .46 00123 .46

GUI _DispiFloatFix:

+00T23 .46 00123 .46

GUI_DispFloatMin:
123 .457 -123.457

GUI DispiFloatMin:
+123F .45 -123.45%
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5.2.1.2.2 GUI_DispFloatFix()

Description

Displays a floating-point value with specified number of total characters and a specified
number of characters to the right of the decimal point, at the current text position in the
current window using the current font.

Prototype
voi d GUI _Di spFl oat Fi x( float f,
char Len,
char Decs);
Parameters
Parameter Description
v Value to display.
Minimum 1.2 E-38; maximum 3.4 E38.
Len Number of digits to display. (max. 10).
Decs Number of digits to show to the right of the decimal point.

Additional information

Leading zeros are not suppressed. If the value is negative, a minus sign is shown.
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5.2.1.2.3 GUI_DispFloatMin()

Description

Displays a floating-point value with a minimum number of decimals to the right of the
decimal point, at the current text position in the current window using the current font.

Prototype
voi d GUI _Di spFl oat M n( float f,
char Fract);
Parameters
Parameter Description
v Value to display.
Minimum 1.2 E-38; maximum 3.4 E38.
Fract Minimum number of characters to display.

Additional information

Leading zeros are suppressed. If the value is negative, a minus sign is shown. The length
does not need to be specified. The minimum length will automatically be used. If values
have to be aligned but differ in the number of digits, one of the “...Fix()”-functions should
be used instead.
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5.2.1.2.4 GUI_DispSFloatFix()

Description

Displays a floating-point value (with sign) with a specified number of total characters and
a specified number of characters to the right of the decimal point, in the current window
using the current font.

Prototype
voi d GQUI _Di spSFl oat Fi x( float f,
char Len,
char Fract);
Parameters
Parameter Description
v Value to display.
Minimum 1.2 E-38; maximum 3.4 E38.
Len Number of digits to display (max. 10).
Decs Number of digits to show to the right of the decimal point.

Additional information

Leading zeros are not suppressed. A sign is always shown in front of the value.
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5.2.1.2.5 GUI_DispSFloatMin()

Description

Displays a floating-point value (with sign) with a minimum number of decimals to the right
of the decimal point, at the current text position in the current window using the current

font.
Prototype
voi d GUI _Di spSFl oat M n( float f,
char Fract);
Parameters
Parameter Description
v Value to display.
Minimum 1.2 E-38; maximum 3.4 E38.
Fract Minimum number of digits to display.

Additional information

Leading zeros are suppressed. A sign is always shown in front of the value. The length
does not need to be specified. The minimum length will automatically be used. If values
have to be aligned but differ in the number of digits, one of the “...Fix()"”-functions should
be used instead.
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5.2.1.3 Displaying binary values
5.2.1.3.1 GUI_DispBin()

Description

Displays a value in binary form at the current text position in the current window using
the current font.

Prototype
void GUJI _Di spBi n(U32 v,
ug Len);
Parameters
Parameter Description
v Value to display, 32-bit.
Len Number of digits to display (including leading zeros).

Additional information

As with decimal and hexadecimal values, the least significant bit is rightmost.
Example

/1

/'l Show binary value 7, result: 000111
/1

U32 I nput = Ox7;

QU _Di spBi n(I nput, 6);

Related topics
GUl _Di spBi nAt on page 288
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5.2.1.3.2 GUI_DispBinAt()

Description

Displays a value in binary form at a specified position in the current window using the
current font.

Prototype
void GUI _Di spBi nAt (U32 v,
| 16P x,
| 16P vy,
us Len);
Parameters
Parameter Description
Y% Value to display, 32-bit.
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.
Len Number of digits to display (including leading zeros).

Additional information

As with decimal and hexadecimal values, the least significant bit is rightmost.

Example

Il

/1 Show binary input status
Il

QU _DispBi nAt (I nput, 0, 0, 8);

Related topics

e QU _Di spBi n on page 287
e QU _Di spHex on page 289
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5.2.1.4 Displaying hexadecimal values

5.2.1.4.1 GUI_DispHex()

Description

Displaying Values

Displays a value in hexadecimal form at the current text position in the current window

using the current font.

Prototype
voi d GUI _Di spHex(U32 v,
ug Len);
Parameters
Parameter Description
v Value to display, 32-bit.
Len Number of digits to display.

Additional information

As with decimal and binary values, the least significant bit is rightmost.

Example

/1

/1 Show val ue of AD-converter
/1

GUl _Di spHex (I nput, 4);

Related topics

e QU _Di spDec on page 274
e QU _Di spBi n on page 287
e QU _Di spHexAt on page 290

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH



290 CHAPTER 5 Displaying Values

5.2.1.4.2 GUI_DispHexAt()

Description

Displays a value in hexadecimal form at a specified position in the current window using
the current font.

Prototype
voi d GUI _Di spHexAt (U32 v,
| 16P X,
| 16P vy,
us Len);
Parameters
Parameter Description
Y% Value to display, 32-bit.
X X-position to write to in pixels of the client window.
y Y-position to write to in pixels of the client window.
Len Number of digits to display.

Additional information

As with decimal and binary values, the least significant bit is rightmost.

Example

Il

/1 Show val ue of AD-converter at specified position
Il

QU _Di spHexAt (I nput, 0, 0, 4);

Related topics

e QU _Di spDec on page 274
e QU _Di spBi n on page 287
e QU _D spHexAt on page 290
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5.2.1.5 GUI_GetVersionString()

Description

Returns a string containing the current version of emWin.

Prototype

char *QUl _Get Versi onString(void);

Return value

Returns a pointer to an array of chars containing the current emWin version.
Example

I

/1 Displays the current version at the current cursor position
I

GUl _DispString(GU _CGetVersionString());
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5.3 2-D Graphic Library

emWin contains a complete 2-D graphic library which should be sufficient for most applica-
tions. The routines supplied with emWin can be used with or without clipping (refer to the
chapter The Window Manager (WM) on page 919) and are based on fast and efficient al-
gorithms. Currently, only the GUI _Dr awAr c() function requires floating-point calculations.

5.3.1 Graphic API

2-D Graphic Library

The table below lists the available graphic-related routines in alphabetical order within their
respective categories. Detailed descriptions can be found in the sections that follow.

Functions

Routine

Description

Drawing related functions

QU _AddRect ()

This function resizes the given rectan-
gle.

QU _GetdientRect()

Returns the current available drawing
area.

QU _GetdipRect ()

Returns the currently set clip rectangle.

GUI _Get Dr awivbde()

Returns the current drawing mode.

QU _Get PenSi ze()

Returns the current pen size.

QU _Get Pi xel I ndex()

Returns the color index of a given posi-
tion.

QU _Setd i pRect ()

Sets the rectangle used for clipping.

GUI _Set Dr awivbde()

Selects the specified drawing mode.

QU _Set PenSi ze()

Sets the pen size in pixels.

Basic drawing

routines

QU _dear()

Fills the display/the active window with
the background color.

GUI _C earRect ()

Fills a rectangular area with the back-
ground color.

QU _CopyRect ()

Copies a rectangle area on the display.

QU _Dr awFr ane()

Draws a frame of the given size within
the specified area.

GUI _Dr awFr aneEx()

Draws a frame in the current window at
the position specified in the rectangle
passed to the function.

QU _Dr awG adi ent H()

Draws a rectangle filled with a horizon-
tal color gradient.

QU _Dr awG adi ent HEx( )

Draws a horizontal color gradient from a
GUl _RECT pointer.

QU _Dr awGr adi ent V()

Draws a rectangle filled with a vertical
color gradient.

GUI _Dr awGr adi ent VEX()

Draws a vertical color gradient from a
GUI _RECT pointer.

QU _Dr awG adi ent RoundedH()

Draws a rectangle with rounded corners
filled with a horizontal color gradient.

QU _Dr awGr adi ent RoundedHEX ()

Draws a rectangle with rounded corners
filled with a horizontal color gradient.

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH



293

CHAPTER 5

2-D Graphic Library

Routine

Description

QU _Dr awG adi ent RoundedV/()

Draws a rectangle with rounded corners
filled with a vertical color gradient.

QU _Dr awGr adi ent RoundedVEX()

Draws a vertical color gradient with
rounded corners from a GUI _RECT point-
er.

QU _Dr awGr adi ent MH()

Draws a rectangle filled with a horizon-
tal multi color gradient.

GU _Dr awG adi ent MHEX( )

Draws a rectangle filled with a horizon-
tal multi color gradient.

QU _Dr awG adi ent MV()

Draws a rectangle filled with a vertical
multi color gradient.

QU _Dr awGr adi ent MWEX()

Draws a vertical multi color gradient
from a GUI _RECT pointer.

QU _Dr awPi xel ()

Draws a single pixel.

GUI _Dr awPoi nt ()

Draws a point.

QU _Dr awrect ()

Draws a rectangle.

QU _Dr awRrect Ex()

Draws a rectangle from a GUl _RECT
structure.

GUl _Dr awRoundedFr ame()

Draws a frame with rounded corners.

GUI _Dr awRoundedFr aneEx()

Draws a frame with rounded corners
from a GUI _RECT structure.

QU _Dr awRoundedRect ()

Draws a rectangle with rounded cor-
ners.

QU _Dr awRoundedRect Ex()

Draws a rectangle with rounded corners
from a GUI _RECT structure.

QU _Fill Rect()

Draws a filled rectangle.

GUI _Fil | Rect Ex()

Draws a filled rectangle from a
GUI _RECT structure.

QU _Fi | | RoundedRect ()

Draws a filled rectangle with rounded
corners.

QU _Fil | RoundedRect Ex()

Draws a filled rectangle with rounded
corners from a GUI _RECT structure.

QU _InvertRect()

Invert a rectangular area.

Alpha blending

GUI _Enabl eAl pha()

Enables/disables automatic alpha blend-
ing.

QU _PreserveTrans()

Makes sure that alpha channel remains
after drawing operations.

QU _Rest oreUser Al pha()

Restores the previous state of user al-
pha blending

QU _Set Al pha()

Sets the current alpha blending value.
(Obsolete)

QU _Set User Al pha()

Sets an additional value which is used
to calculate the actual alpha blending
value to be used.

Drawing bit

maps

QU _DrawBi t map()

Draws a bitmap.

GUI _DrawBi t mapEx()

Draws a scaled bitmap.

QU _Dr awBi t mapMag()

Draws a magnified bitmap.
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Routine

Description

QU _Set Al phaask8888()

Can be used for setting an additional
AND and OR mask to be used for draw-
ing the pixels of 32bpp bitmaps.

Drawing streamed bitmaps

QU _CreateBit mapFronttrean()

Creates a bitmap from a given stream
of any type.

GUI _Cr eat eBi t mapFr ontt r eanl DX()

Creates a bitmap from an index based
bitmap stream.

QU _Creat eBi t mapFrontst r eanRLEL()

Creates a bitmap from an RLE1 bitmap
stream.

QU _Creat eBi t mapFrontt r eanRLE4()

Creates a bitmap from an RLE4 bitmap
stream.

QU _Creat eBit mapFrontt r eanRLES()

Creates a bitmap from an RLE8 bitmap
stream.

GUI _Cr eat eBi t mapFronttreamtd4_12()

Creates a bitmap from a 12bpp
(444_12) bitmap stream.

QU _CreateBitmapFronttreandd44 12 1()

Creates a bitmap from a 12bpp
(444_12_1) bitmap stream.

QU _Creat eBi t mapFrontt reanid44 _12()

Creates a bitmap from a 12bpp
(M444_12) bitmap stream.

QU _CreateBitmapFronttreanvid44 12 1()

Creates a bitmap from a 12bpp
(M444_12 1 bitmap stream.

QU _CreateBit mapFronttreand44 16()

Creates a bitmap from a 12bpp
(444_16) bitmap stream.

QU _Creat eBi t mapFrontst reaniVd44_16()

Creates a bitmap from a 12bpp
(444_16_1) bitmap stream.

QU _Creat eBi t mapFr ontt r eanA555()

Creates a bitmap with an alpha channel
from a 16bpp (A555) bitmap stream.

QU _Creat eBi t mapFr ontt r eanAVB55()

Creates a bitmap with an alpha channel
from a 16bpp (AM555) bitmap stream.

QU _Creat eBi t mapFr ontst r eanA565()

Creates a bitmap with an alpha channel
from a 16bpp (A565) bitmap stream.

QU _Creat eBi t mapFr onfst r eanAMB65( )

Creates a bitmap with an alpha channel
from a 16bpp (AM565) bitmap stream.

QU _Creat eBi t mapFrontt reanb65()

Creates a bitmap from a 16bpp (565)
bitmap stream.

QU _Creat eBi t mapFr ontt r eaniVb65()

Creates a bitmap from a 16bpp (M565)
bitmap stream with red and blue
swapped.

QU _Creat eBi t mapFrontt reanb55()

Creates a bitmap from a 16bpp (555)
bitmap stream.

QU _Creat eBi t mapFr ontst r eanivb55()

Creates a bitmap from a 16bpp (M555)
bitmap stream with red and blue
swapped.

QU _CreateBit mapFrontt reanRLEL6()

Creates a bitmap from an RLE16 (565)
bitmap stream.

QU _Creat eBi t mapFrontt r eanRLEMLG( )

Creates a bitmap from an RLEM16
(M565) bitmap stream with red and
blue swapped.

QU _Creat eBi t mapFrontt r ean4()

Creates a bitmap from a 24 bit bitmap
stream.
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Routine

Description

QU _Creat eBi t mapFr ontst r eanAl pha()

Creates a bitmap from a 32 bit bitmap
stream.

QU _Creat eBi t mapFr ontt r eanRLEAl pha()

Creates a bitmap from an RLE com-
pressed 8 bit alpha bitmap stream.

QU _CreateBit mapFrontt reanRLE32()

Creates a bitmap from an RLE32 bitmap
stream.

GUI _Dr awst r eanredBi t map()

Draws a bitmap from an indexed based
bitmap stream (1 - 8bpp).

QU _Dr awsSt r eanmedBi t mapAut o()

Draws a bitmap from a bitmap stream
of any supported format.

QU _Dr awsSt r eanedBi t mapEx()

Draws a bitmap from an indexed based
bitmap stream (1 - 8bpp) without load-
ing the complete image.

GUI _Dr awSt r eanmedBi t mapExAut o()

Draws a bitmap from a bitmap stream
of any supported format without loading
the complete image.

GUI _Dr awSt r eanmedBi t mapA555Ex()

Draws a bitmap from a 16bpp (A555)
bitmap stream with alpha channel with-
out loading the complete image.

QU _Dr awsSt r eanmedBi t mapAVB55EX ()

Draws a bitmap from a 16bpp (AM555)
bitmap stream with alpha channel with-
out loading the complete image.

QU _Dr awSt r eanedBi t mapA565EXx()

Draws a bitmap from a 16bpp (AM565)
bitmap stream with alpha channel with-
out loading the complete image.

QU _Dr awSt r eanmedBi t mapAVB65EX ()

Draws a bitmap from a 16bpp (AM565)
bitmap stream with alpha channel with-
out loading the complete image.

GUI _Dr awSt r eanedBi t map555EXx()

Draws a bitmap from a 16bpp (555)
bitmap stream without loading the com-
plete image.

QU _Dr awsSt r eanmedBi t mapMb55EX( )

Draws a bitmap from a 16bpp (M555)
bitmap stream without loading the com-
plete image.

QU _Dr awSt r eanedBi t map565Ex()

Draws a bitmap from a 16bpp (565)
bitmap stream without loading the com-
plete image.

GUI _Dr awSt r eanmedBi t mapMb65EX()

Draws a bitmap from a 16bpp (M565)
bitmap stream without loading the com-
plete image.

GUI _Dr awSt r eanedBi t map24Ex()

Draws a bitmap from a 24bpp bitmap
stream without loading the complete
image.

QU _Get St reanedBi t mapl nf o()

Returns information about the given
stream.

QU _Get StreanedBi t mapl nf oEx()

Returns information about the given
stream which can be located on any
kind of media.

GUl _Set StreanedBi t mapHook()

Sets a hook function for
GUI _Dr awsSt r eanmedBi t mapEXx() .

Drawing lines

QU _Dr awHLi ne()

Draws a horizontal line.
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Routine

Description

QU _Dr awLi ne()

Draws a line from a specified starting
point to a specified endpoint in the cur-
rent window (absolute coordinates).

QU _Dr awLi neRel ()

Draws a line from the current (x, y) po-
sition to an endpoint specified by X-dis-
tance and Y-distance in the current win-
dow (relative coordinates).

QU _DrawLi neTo()

Draws a line from the current position
to a specified endpoint.

GUI _Dr awPol yLi ne()

Draws a polyline.

QU _Dr awVLi ne()

Draws a vertical line.

QU _GetLineStyl e()

Returns the current line style used by
the function GUI _Dr awLi ne.

QU _MoveRel ()

Moves the current line pointer relative
to its current position.

QU _MoveTo()

Moves the current line pointer to the
given position.

QU _SetLineStyl e()

Sets the current line style used by the
function GUI _Dr awLi ne() .

Drawing pol

ygons

GUI _Dr awPol ygon()

Draws the outline of a polygon.

GUlI _Enl ar gePol ygon()

Enlarges a polygon.

QU _Fi I | Pol ygon()

Draws a filled polygon.

QU _Magni f yPol ygon()

Magnifies a polygon by a specified fac-
tor.

GUl _Rot at ePol ygon()

Rotates a polygon by a specified angle.

Drawing circles
GUI _DrawCircl e() Draws the outline of a circle.
QU _FillCrcle() Draws a filled circle.

Drawing ellipses

GUI _DrawEl | i pse()

Draws the outline of an ellipse.

QU _DrawEl I'i pseXL()

Draws the outline of a large ellipse.

GU _FillEllipse()

Draws a filled ellipse.

Drawing arcs

GUI _DrawArc()

Draws an arc.

GUI _Dr awAr cHR()

Draws an arc of specified dimensions at
a specified position in the current win-
dow.

GUI _Dr awAr cHREX()

Draws an arc with optionally rounded
ends.

Drawing a graph

GU _Dr awGr aph()

Draws a graph.

Drawing barcodes

GUI _BARCODE_Dr aw( )

Draws a barcode.

GUI _BARCODE_Get XSi ze()

Returns the X-size of a given barcode
without drawing it.

Drawing QR

codes
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Routine

Description

QU _QR Create()

Creates a QR-code bitmap.

QU _QR CreateFraned()

Creates a QR-code bitmap with a white
frame around it.

QU _QR Del ete()

Deletes a QR-code bitmap.

QU _QR Draw()

Draws a QR-code bitmap.

QU _QR Get I nfo()

Fills an information structure.

Drawing a pi

e chart

QU _DrawPi e()

Draws a circle sector.

GUI _DrawPi eHR()

Draws a circle sector.

Drawing a spline

GUI _SPLI NE_Cr eat e()

Creates a spline.

GUI _SPLI NE_Del et e()

Deletes a spline.

GUI _SPLI NE_Dr aw( )

Draws a spline.

GUI _SPLI NE_Dr awAA()

Draw an anti aliased spline.

GUI _SPLI NE_Get Y()

Return the Y-value of a point.

GUI _SPLI NE_Get XSi ze()

Returns the X-size of a spline.

Saving and restoring the GUI context

QU _Rest or eCont ext ()

The function restores the GUI-context.

QU _SaveCont ext ()

The function saves the current GUI-con-
text.

Info about scree

n changes

GUI _DI RTYDEVI CE_Creat e()

Creates a DIRTYDEVICE object.

GUI _DI RTYDEVI CE_Cr eat eEx()

Creates a DIRTYDEVICE object in the
given layer.

GUI _DI RTYDEVI CE_Del et e()

Deletes a DIRTYDEVICE object.

GUI _DI RTYDEVI CE_Del et eEx()

Deletes a DIRTYDEVICE object from the
given layer.

GUI _DI RTYDEVI CE_Fet ch()

Fetches information from a DIRTYDE-
VICE.

GUI DI RTYDEVI CE_Fet chEx()

Fetches information from a DIRTYDE-
VICE of the given layer.

YUV device

QU _YWV Create()

Creates a YUV device in the current lay-
er.

QU _YWV_Creat eEx()

Creates a YUV device in the given layer
with the given period.

QU _YWV_Del ete()

Deletes the YUV device of the current
layer.

GUl _YWV_Del et eEx()

Deletes the YUV device of the given lay-
er.

QU _ YW _Cet pDat a()

Returns a pointer to the YUV plane of
the current layer and the size of the
plane in bytes.

GU _YUV_Get pDat aEx()

Returns a pointer to the YUV plane of
the given layer and the size of the plane
in bytes.
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Routine

Description

QU _YWV_I nval i dat eArea()

Invalidates the given area of the current
layer.

QU _YUV_Set Peri od()

Sets the recalculation period of the YUV
device in the current layer.

QU _YWV_Set Peri odEXx()

Sets the period to be used for (re)calcu-
lation.

Cache with color reducer

GUI _GCACHE_1_Creat e()

Activates a global display cache with
color reducer for 1 bpp.

GUI _GCACHE_1_Cr eat eEx()

Activates a global display cache with
color reducer in the given layer for 1

bpp.

GQUI _GCACHE 4 Create()

Activates a global display cache with
color reducer for 4 bpp.

GUI _GCACHE_4_Cr eat eEx()

Activates a global display cache with
color reducer in the given layer for 4

bpp.

Hook functions

GUI _Set Aft er Exi t Hook()

Sets an optional function to be called
during the process of deinitialization.

QU _Set AfterlnitHook()

Sets an optional function to be called
during the process of initialization.

GUI _Set Cont r ol Hook()

Sets a function which is called immedi-
ately before a display driver cache oper-
ation should be executed.

QU _Set Ref r eshHook()

Sets a callback function which waits
until the vertical non display period
has been reached before updating the
screen.

Data structures

Structure

Description

GUI _ALPHA STATE

Used for storing the alpha value with GUI _Set User -
Al pha() .

GUI _BlI TVAPSTREAM | NFO

Information about a streamed bitmap.

GUI _BI TVAPSTREAM_PARAM

Contains a command to be used by a set hook func-
tion for GUI _Dr awSt r eamedBi t mapEx() .

GUI _DI RTYDEVI CE_| NFO

Information about the dirty device.

GUI _GRADI ENT_I NFO

Information used for drawing multi-color gradients.

GU PO NT Point on the screen.

QU _QR I NFO Information about a QR code.
GUl _RECT Rectangle on the screen.
Defines

Group of defines

Description

Axi s val ues

Defines to distinguish between the X and Y axis.

Bar code types

Type of barcode to be drawn.

Drawi ng nodes

Mode to be used for drawing operations.
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Group of defines Description
ECC |l evel s for QR codes Error correction level to be used for a QR code.
Li ne styles Style how a line is drawn.
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5.3.1.1 Drawing related functions

5.3.1.1.1 GUI_AddRect()

Description

This function resizes the given rectangle.

Prototype

voi d GUI _AddRect (

GU _RECT * pDest,

const QU _RECT * pRect,

Dist);
Parameters
Parameter Description
Pointer to a rectangle where the modified rectangle gets
pDest .
stored in.
pRect Pointer to the original rectangle.
Di st Value to be added to the rect. If negative it gets substract-
ed.
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5.3.1.1.2 GUI_GetClientRect()

Description

The current client rectangle depends on using the Window Manager or not. If using the
Window Manager the function uses WM Get Cl i ent Rect to retrieve the client rectangle. If not
using the Window Manager the client rectangle corresponds to the complete LCD display.

Prototype
void QU _GetdientRect(GU _RECT * pRect);
Parameters
Parameter Description
Pointer to the GUI _RECT-structure which is filled with the co-
pRect . -
ordinates of the client rectangle.
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5.3.1.1.3 GUI_GetClipRect()

Description

Returns the currently set clip rectangle.

Prototype

QU _RECT *@UI _Getd i pRect (void);

Return value

Pointer to the currently set clip rectangle.
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5.3.1.1.4 GUI_GetDrawMode()

Description

Returns the current drawing mode.

Prototype
GUl _DRAWMODE GUI _Get Dr awivbde( voi d) ;

Return value

The currently selected drawing mode.
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5.3.1.1.5 GUI_GetPenSize()

Description

Returns the current pen size.

Prototype

UL6 GU _Get PenSi ze(void);

Return value

The current pen size.
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5.3.1.1.6 GUI_GetPixellndex()

Description

Returns the color index of a given position.

Prototype
unsi gned GUI _GCet Pi xel I ndex(int x,
int y);
Parameters
Parameter Description
X Absolute x-position of the pixel
y Absolute y-position of the pixel

Return value

The color index of the given position.
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5.3.1.1.7 GUI_SetClipRect()

Description

Sets the clipping rectangle used for limiting the output.

Prototype
GUl _RECT *@UI _Set C i pRect (const GUI _RECT * pRect);
Parameters
Parameter Description
Rect Pointer to the rectangle which should be used for clipping. A
P NULL pointer should be used to restore the default value.

Return value

Pointer to the old clipping rectangle.

Additional information

The clipping area is limited to the configured (virtual) display size per default. Under some
circumstances it can be useful to use a smaller clipping rectangle, which can be set using
this function. The rectangle referred to should remain unchanged until the function is called
again with a NULL pointer.

Example

The following example shows how to use the function:

GUl _RECT Rect = {10, 10, 100, 100};
QU _Set d i pRect (&Rect ) ;

/1 Draw sonet hing. ..

QU _Setd i pRect (NULL) ;
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5.3.1.1.8 GUI_SetDrawMode()

Description

Selects the specified drawing mode.

Prototype
GUI _DRAWMODE GUI _Set Dr awvbde( GUI _DRAWVODE dn) ;
Parameters
Parameter Description
dm Drawing mode to set. Full list of permitted values can be
found under Drawing modes on page 256.

Return value

The previously set drawing mode.

Additional information

If using colors, an inverted pixel is calculated as follows:

Example

/1

/1 Showing two circles, the second one XOR-conbined with the first:
/1

QU _dear();

GUl _Set Dr awibde( GUI _ DRAWMODE_NORMAL) ;

QU _FillGrcle(120, 64, 40);

GUl _Set Dr awivbde( GUI _ DRAWMODE_XOR) ;

QU _FillGrcle(140, 84, 40);

Screenshot of above example
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5.3.1.1.9 GUI_SetPenSize()

Description

Sets the pen size to be used for further drawing operations.

Prototype
Ul6é GUI _Set PenSi ze(Ul6 PenSi ze);
Parameters
Parameter Description
PenSi ze Pen size in pixels to be used.

Return value

Previous pen size.

Additional information
The pen size should be > 1. It is not possible to combine line styles with a pen size > 1.

The following vector drawing operations are affected by the pen size:

GUI _Dr awPoi nt ()

QU _DrawLi ne()

GUI _DrawLi neRel ()
GUl _DrawlLi neTo()
GUI _Dr awPol yLi ne()
GUI _Dr awPol ygon()
GUI _DrawEl i pse()
GUI _DrawArc()

QU _DrawRect ()

GUI _Dr awRect Ex()
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5.3.1.2 Basic drawing routines

The basic drawing routines allow drawing of individual points, horizontal and vertical lines
and shapes at any position on the display. Any available drawing mode can be used. Since
these routines are called frequently in most applications, they are optimized for speed as
much as possible. For example, the horizontal and vertical line functions do not require the
use of single-dot routines.

5.3.1.2.1 GUI_Clear()

Description

Clears the current window.
Prototype
void QU _C ear(void);

Additional information

If no window has been defined, the current window is the entire display. In this case, the
entire display is cleared.

Example

QU _DispStringAt("Hello world", 0, 0); // Display text.
GUl _Del ay(1000); /1 Wait 1 second.
QU _dear(); /1l Clear screen.
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5.3.1.2.2 GUI_ClearRect()

Description

CHAPTER 5 2-D Graphic Library

Clears a rectangular area at a specified position in the current window by filling it with the
background color.

Prototype
void GUI _C earRect (int xO,
int yo,
int x1,
int yl);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.

Related topics

GUJl I nvert Rect on page 336
GUl _Fill Rect on page 332
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5.3.1.2.3 GUI_CopyRect()

Description

Copies the content of the given rectangular area to the specified position.

Prototype
voi d GQUI _CopyRect (i nt xO,
int yo,
int x1,
int yi,
int xSize,
int ySize);
Parameters
Parameter Description
x0 Upper left X-position of the source rectangle.
y0 Upper left Y-position of the source rectangle.
x1 Upper left X-position of the destination rectangle.
yl Upper left Y-position of the destination rectangle.
xSi ze X-size of the rectangle.
ySi ze Y-size of the rectangle.

Additional information

The source and destination rectangle may overlap each other.
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5.3.1.2.4 GUI_DrawFrame()

Description

2-D Graphic Library

Draws a frame of the given size within the specified area.

The difference between GUI _DrawRect () and GUI _DrawFrane() is that if the rectangle to
be drawn is thicker than 1 px

e QU _DrawRect () will draw lines inside and outside of the rectangle to keep the drawn
rectangle centered around the given position while
e Q@GU _DrawFrane() will draw lines only within the rectangle.

Prototype
voi d GUJI _DrawFrane(int xO0,

int yo,

int x1,

int yi,

int Size);
Parameters

Parameter Description

x0 Upper left X-position.
yO0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
Si ze Width of the frame.
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5.3.1.2.5 GUI_DrawFrameEx()

Description

Draws a frame in the current window at the position specified in the rectangle passed to
the function.

To learn about the difference between GUI _DrawRect () and QU _DrawFrame(), see the
description of GUI _Dr awFr amre() .

2-D Graphic Library

Prototype
voi d GQUI _DrawFraneEx(const GU _RECT * pRect,
i nt Si ze);
Parameters
Parameter Description
Pointer to a GUI _RECT-structure containing the coordinates
pRect
of the frame.
Si ze Width of the frame.
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5.3.1.2.6 GUI_DrawGradientH()

Description

Draws a rectangle filled with a horizontal color gradient.

Prototype
voi d GUI _DrawGr adi ent H(i nt x0,
i nt yO,
int x1,
int y1,
QU _COLOR Col or o0,
QU _COLOR Col orl);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
Col or 0 Color to be drawn on the leftmost side of the rectangle.
Col or1 Color to be drawn on the rightmost side of the rectangle.
Example

GU _DrawGr adi ent H(O, 0, 99, 99, OxO000FF, OxOOFFFF);

Screenshot of above example
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5.3.1.2.7 GUI_DrawGradientHEX()

Description

Draws a horizontal color gradient from a GUI _RECT pointer.

Prototype

voi d GQUI _DrawGr adi ent HEx(const GUI _RECT * pRect,
GUI _COLOR  Col or 0,
GU _COLOR  Colorl);

Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.
Col or 0 Color to be drawn on the leftmost side of the rectangle.
Colorl Color to be drawn on the rightmost side of the rectangle.
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5.3.1.2.8 GUI_DrawGradientV()

Description

Draws a rectangle filled with a vertical color gradient.

Prototype
voi d GUI _DrawGr adi ent V(i nt x0,
i nt yO,
int x1,
int y1,
QU _COLOR Col or o0,
QU _COLOR Col orl);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
Col or 0 Color to be drawn on the topmost side of the rectangle.
Col or1 Color to be drawn on the bottommost side of the rectangle.
Example

GU _DrawGradi ent (0, 0, 99, 99, OxO000FF, OxOOFFFF);

Screenshot of above example
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5.3.1.2.9 GUI_DrawGradientVEXx()

Description

Draws a vertical color gradient from a GUl _RECT pointer.

Prototype

voi d GQUI _DrawGr adi ent VEx(const GUI _RECT * pRect,
GUI _COLOR  Col or 0,
GU _COLOR  Colorl);

Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.
Col or 0 Color to be drawn on the topmost side of the rectangle.
Colorl Color to be drawn on the bottommost side of the rectangle.
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5.3.1.2.10 GUI_DrawGradientRoundedH()

Description

Draws a rectangle with rounded corners filled with a horizontal color gradient.

Prototype
voi d GUI _Dr awGr adi ent RoundedH(i nt x0,
i nt yoO,
i nt x1,
i nt y1,
i nt rd,
GU _COLOR Col oro,
GUI _COLOR Col orl);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
rd Radius to be used for the rounded corners.
Col or 0 Color to be drawn on the leftmost side of the rectangle.
Colorl Color to be drawn on the rightmost side of the rectangle.
Example

QU _DrawG adi ent RoundedH(0, 0, 99, 99, 25, 0x0000FF, OxO00FFFF);

Screenshot of above example
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5.3.1.2.11 GUI_DrawGradientRoundedHEXx()

Description

Draws a rectangle with rounded corners filled with a horizontal color gradient.

Prototype

voi d GQUI _Dr awGr adi ent RoundedHEX(const GUI _RECT * pRect,
i nt rd,
QU _COLOR  Col orO0,
GU _COLOR Colorl);

Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.
rd Radius to be used for the rounded corners.
Col or 0 Color to be drawn on the leftmost side of the rectangle.
Colorl Color to be drawn on the rightmost side of the rectangle.
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5.3.1.2.12 GUI_DrawGradientRoundedV()

Description

Draws a rectangle with rounded corners filled with a vertical color gradient.

Prototype
voi d GUI _Dr awGr adi ent RoundedV(i nt x0,
i nt yoO,
i nt x1,
i nt y1,
i nt rd,
GU _COLOR Col oro,
GUI _COLOR Col orl);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
rd Radius to be used for the rounded corners.
Col or 0 Color to be drawn on the leftmost side of the rectangle.
Colorl Color to be drawn on the rightmost side of the rectangle.
Example

QU _Dr awGr adi ent RoundedV(0, 0, 99, 99, 25, 0x0000FF, OxO00FFFF);

Screenshot of above example

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH



321 CHAPTER 5 2-D Graphic Library

5.3.1.2.13 GUI_DrawGradientRoundedVEXx()

Description

Draws a vertical color gradient with rounded corners from a GUl _RECT pointer.

Prototype

voi d GQUI _Dr awGr adi ent RoundedVEx(const GUI _RECT * pRect,
i nt rd,
QU _COLOR  Col orO0,
GU _COLOR Colorl);

Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.
rd Radius to be used for the rounded corners.
Col or 0 Color to be drawn on the leftmost side of the rectangle.
Colorl Color to be drawn on the rightmost side of the rectangle.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



322 CHAPTER 5 2-D Graphic Library

5.3.1.2.14 GUI_DrawGradientMH()
5.3.1.2.15 GUI_DrawGradientMV()

Description

These functions draw a multi color gradient either horizontal or vertical.

Prototype
voi d GUI _DrawGr adi ent MH(i nt x0,
i nt yO,
i nt yl,
GUI _GRADI ENT_I NFO * pGradi ent | nfo,
i nt NumCol or s) ;
voi d GUI _Dr awGr adi ent M/(i nt x0,
i nt yo,
i nt x1,
GUI _GRADI ENT_I NFO * pGradi ent | nf o,
i nt NumCol or s) ;
Parameters
Parameter Description
x0 Upper left X-position.
yO0 Upper left Y-position.
x1 Lower right X-position.
pG adi ent I nfo Pointer to a GUI _GRADI ENT | NFO structure.
NunCol or s Number of colors in pG adi ent | nf o.

Additional information

The member Pos of the GUI _GRADI ENT_| NFO structure is used to define the start and end
position of the colors. It defines also the size of the gradient (commonly known as y1).

Example

#i ncl ude "@QJ . h"

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

*

* Mai nTask
*/
voi d Mai nTask(void) {
QU _GRADI ENT_I NFO al nfo[] = {
{0, QU _RED},
{60, GUI _GREEN},
{120, QU _BLUE}, // Resulting in a gradient with a size of 120 Pi xel
i
QU _Init();
QU _DrawGradi ent MH(O, 0, 120, &alnfo[0], GU _COUNTOF(al nfo));
while (1) {
GUl _Del ay(100);
}
}
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5.3.1.2.16 GUI_DrawGradientMHEX()

5.3.1.2.17 GUI_DrawGradientMVEX()

Description

These functions draw a multi color gradient either horizontal or vertical from a GU _RECT
pointer. See the functions GUI _Dr awG adi ent MH() and GUI _Dr awG adi ent M\() for more

information.
Prototype
voi d GUI _Dr awG adi ent MHEX( GUI _RECT * pRect,
GUI _GRADI ENT_I NFO * pGradi ent | nfo,
i nt NumCol or s) ;
voi d GQUI _Dr awGr adi ent MWEx( GUI _RECT * pRect,
GUI _GRADI ENT_I NFO * pGradi ent | nf o,
i nt NumCol or s) ;
Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.

pGradi entlnfo

Pointer to a GUI _GRADI ENT_| NFO structure.

Nuntol or s

Number of colors in pG adi ent | nf o.

Additional information

The member Pos of the GUI _GRADI ENT_| NFO structure is used to define the start and end
position of the colors. It defines also the size of the gradient.
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5.3.1.2.18 GUI_DrawPixel()

Description

Draws a pixel at a specified position in the current window.

Prototype
voi d GUI _DrawPi xel (int x,
int y);
Parameters
Parameter Description
X X-position of pixel.
y Y-position of pixel.

Related topics
e QU _DrawPoi nt on page 325
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5.3.1.2.19 GUI_DrawPoint()

Description

Draws a point with the current pen size at a specified position in the current window.

Prototype
voi d GUI _DrawPoi nt (i nt x,
int y);
Parameters
Parameter Description
X X-position of point.
y Y-position of point.

Related topics
e QU _DrawPi xel on page 324
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5.3.1.2.20 GUI_DrawRect()

Description

CHAPTER 5

2-D Graphic Library

Draws a rectangle at a specified position in the current window.

Prototype
voi d GUI _DrawRect (i nt xO,

int yo,

int x1,

int yl);
Parameters

Parameter Description

x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
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5.3.1.2.21 GUI_DrawRectEx()

Description

Draws a rectangle in the current window at the position specified in the rectangle passed
to the function.

2-D Graphic Library

Prototype
voi d GQUI _DrawRect Ex(const GUI _RECT * pRect);
Parameters
Parameter Description
Pointer to a GUI _RECT-structure containing the coordinates
pRect
of the rectangle
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5.3.1.2.22 GUI_DrawRoundedFrame()

Description

2-D Graphic Library

Draws a frame at a specified position in the current window with rounded corners an a

specified width.

Prototype
voi d GUI _Dr awRoundedFrane(i nt xO0,
int yo,
int x1,
int yi,
int r,
int w;
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
r Radius to be used for the rounded corners.
w Width in which the frame is drawn.
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5.3.1.2.23 GUI_DrawRoundedFrameEx()

Description

Draws a frame at a specified position in the current window with rounded corners an a
specified width.

Prototype
voi d QU _Dr awRoundedFr ameEx(const GUI _RECT * pRect,
i nt r,
i nt W) ;
Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.
r Radius to be used for the rounded corners.
w Width in which the frame is drawn.
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5.3.1.2.24 GUI_DrawRoundedRect()

Description

Draws a rectangle at a specified position in the current window with rounded corners.

Prototype
voi d GUI _Dr awRoundedRect (i nt xO,
int yo,
nt x1,
nt yl,
nt r);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
r Radius to be used for the rounded corners.
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5.3.1.2.25 GUI_DrawRoundedRectEx()

Description

Draws a rectangle at a specified position in the current window with rounded corners.

Prototype

voi d GQUI _Dr awRoundedRect Ex(const GUI _RECT * pRect,
int r);

Parameters
Parameter Description
pRect Pointer to a GUI _RECT structure.
r Radius to be used for the rounded corners.
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5.3.1.2.26 GUI_FillRect()

Description

Draws a filled rectangular area at a specified position in the current window.

Prototype
void GUI _Fill Rect(int xO,

int yo,

int x1,

int yl);
Parameters

Parameter Description

x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.

Additional information

Uses the current drawing mode, which normally means all pixels inside the rectangle are
set.

Related topics

e QU _InvertRect on page 336
e QU _d earRect on page 310
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5.3.1.2.27 GUI_FillRectEX()

Description

Draws a filled rectangular area in the current window at the position specified in the rec-
tangle passed to the function.

CHAPTER 5

2-D Graphic Library

Prototype
void QU _Fill Rect Ex(const GUI _RECT * pRect);
Parameters
Parameter Description
Pointer to a GUI _RECT-structure containing the coordinates
pRect
of the rectangle.
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5.3.1.2.28 GUI_FillRoundedRect()

Description

Draws a filled rectangle at a specified position in the current window with rounded corners.

Prototype
voi d GUI _Fil |l RoundedRect (i nt xO,
int yo,
nt x1,
nt yl,
nt r);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.
r Radius to be used for the rounded corners.
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5.3.1.2.29 GUI_FillRoundedRectEXx()

Description

Draws a filled rectangle at a specified position in the current window with rounded corners.

Prototype

voi d QU _Fi |l | RoundedRect Ex(const GUI _RECT * pRect,
int r);

Parameters
Parameter Description
Pointer to a GUI _RECT structure containing the coordinates of
pRect
the rectangle.
r Radius to be used for the rounded corners.
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5.3.1.2.30 GUI_InvertRect()

Description

Draws an inverted rectangular area at a specified position in the current window.

Prototype
void GUJ _I nvertRect (int xO,
int yo,
int x1,
int yl);
Parameters
Parameter Description
x0 Upper left X-position.
y0 Upper left Y-position.
x1 Lower right X-position.
yl Lower right Y-position.

Related topics

e QU _FillRect on page 332
e QU _d earRect on page 310
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5.3.1.3 Alpha blending

Alpha blending is a method of combining a foreground image with the background to create
the appearance of semi transparency. An alpha value determines how much of a pixel
should be visible and how much of the background should show through.

Color information

emWin internally works with 32 bits of color information. It is important to know that
emWin is able to use 2 different color formats. For details please refer to Logical colors
on page 589. That chapter explains the differences between both logical color modes.
Important here is to know that when using the default logical color format (ABGR) an alpha
value of 0 means opaque and a value of 255 means completely transparent. In case of
using ARGB the meaning is vice versa: 0 means completely transparent and 255 means
opaque. The documentation assumes using the default format (ABGR).

How it works

The alpha blending is done completely automatically once it is enabled by using the function
GUl _Enabl eAl pha() . This makes emWin regard the upper 8 bits of the color information as
alpha value. Enabling alpha blending is required only for functions which use the background
or foreground color. Bitmaps which already contain alpha values (32bpp) are automatically
displayed properly, so enabling alpha blending is not required in this case.

Example

The following small example shows how it works:

GUI _Enabl eAl pha(1);

GUI _Set BkCol or (GUJI _WHI TE) ;

QU _Cdear();

GUI _Set Col or (GUI _BLACK) ;

GUI _Di spStringHCent er At (" Al phabl endi ng", 45, 41);

GUI _Set Col or (GUI _MAKE_COLOR( (0x40uL << 24) | O0xO0000FF));
QU _FillRect(0, 0, 49, 49);

GUI _Set Col or (GUI _MAKE_COLOR( (0x80uL << 24) | 0xO00FF00));
QU _Fi |l Rect (20, 20, 69, 69);

GUI _Set Col or (GUI _MAKE_COLOR( (0xCOuL << 24) | OxFF0000));
QU _Fi |l | Rect (40, 40, 89, 89);

GUI _Enabl eAl pha(0);

nding

Older versions

In older versions it was required to use the function GUI _Set Al pha() for blending the
foreground with the current background color information. This also works but is no longer
required.
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5.3.1.3.1 GUI_EnableAlpha()

Description

Enables or disables automatic alpha blending.

Prototype
unsi gned GUl _Enabl eAl pha(unsi gned OnOff) ;
Parameters
Parameter Description
OnOr f 1 enables automatic alpha blending, 0 disables it.

Return value
Old state.

Additional information

After enabling automatic alpha blending the color information of each object automatically
determines its transparency. It is recommended to disable the function after it has been
used to avoid unwanted behavior.

Note

If alpha blending does not get disabled after using it, it might have a heavy impact
on the overall performance.
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5.3.1.3.2 GUI_PreserveTrans()

Description

Makes sure that alpha channel remains after drawing operations. Drawing items using an
alpha value normally requires mixing the content of the framebuffer with the item color.
Mixing is done by using the alpha channel of the item color as intensity information for
mixing the colors. After the drawing operation the alpha value is normally lost. But there
could be situations where mixing is not wanted, for example when working with a multi layer
hardware. If the alpha values of a bitmap or set by GUI _Set Al pha() should remain as alpha
channel in the frame buffer this function should be called immediately before the drawing
operation. To avoid unwanted behavior and side effects on other drawing operations it is
recommended to disable that function after use.

Prototype
unsi gned GUI _PreserveTrans(unsi gned OnCOff);
Parameters
Parameter Description
OnOr f 1 enables transparency preserving, 0 disables it.

Return value
Old state.
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5.3.1.3.3 GUI_RestoreUserAlpha()

Description
Restores the previous state of user alpha blending. Saved in the structure passed to the
function.
Prototype
U32 GUI _RestoreUser Al pha(GUJl _ALPHA STATE * pAl phaState);
Parameters
Parameter Description

Pointer to a GUI _ALPHA STATE structure containing informa-

pAl phaState tion of the previous state to be restored.

Return value

Current user alpha value.

Example

GUl _ALPHA STATE Al phaSt at e;

GUl _Enabl eAl pha(1);

GUl _Set BkCol or (GUI _WHI TE) ;

QU _dear();

GUI _Set Col or (GUI _BLACK) ;

GUl _Di spStri ngHCent er At (" Al phabl endi ng", 45, 41);
GUI _Set User Al pha( &Al phaSt ate, 0xC0);
GUI _Set Col or (GUI _RED) ;

QU _FillRect(0, 0, 49, 49);

GUI _Set Col or (GJI _GREEN) ;

QU _Fill Rect (20, 20, 69, 69);

GUI _Set Col or (GUI _BLUE) ;

QU _Fi |l Rect (40, 40, 89, 89);

GUl _Rest oreUser Al pha( &Al phaSt ate) ;

Alphablending
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5.3.1.3.4 GUI_SetAlpha()

Description

CHAPTER 5

2-D Graphic Library

Enables software alpha blending for all subsequent drawing operations.

Parameters
Parameter Description
Al bha Alpha value to be used for all subsequent drawing opera-
P tions. Default is 0 which means no alpha blending.

Return value

Previous value used for alpha blending.

Additional information

The function sets the alpha value to be used for all subsequent drawing operations. A value
of 0 for parameter Alpha means opaque (alpha blending disabled) and a value of 255 means

completely transparent (invisible).

Note that software alpha blending increases the CPU load. Further it is strongly recommend-
ed to set the alpha value back to the default value after finishing the drawing operations.

Example

extern const GUl _BlI TMAP _LogoBit map;

GUl _Set Col or (GUI _BLUE);
QU _FillGrcle(100, 50, 49);
GUl _Set Col or (GUI _YELLOW ;
for (i =0; i < 100; i++) {
Us Al pha;
Al pha = (i * 255/ 100);
GUl _Set Al pha( Al pha) ;
GUl _DrawHLi ne(i, 100 - i,
}
GUl _Set Al pha(0x80);
GUl _DrawBi t map( & _LogoBi t map,
GUl _Set Col or (GUI _MAGENTA) ;

GUI _Set Font (&GUl _Font 24B_ASCl 1) ;

QU _Set Text Mbode( GUl_TM TRANS) ;

QU _Di spStringHCent er At (" Al phabl endi ng",

GUl _Set Al pha(0);

Screenshot of above example

100 + i);

30, 30);

100, 3);

/* Set back to default (opaque) */
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5.3.1.3.5 GUI_SetUserAlpha()

Description

Sets an additional value which is used to calculate the actual alpha value to be used.

Prototype
U32 QU _Set User Al pha( GUI _ALPHA STATE * pAl phaState,
us2 User Al pha) ;
Parameters
Parameter Description

Pointer to an GUI _ALPHA STATE structure to be used to save

pAl phaSt at e the current state.

User Al pha Value to be used.

Return value

Previous value used for alpha blending.

Additional information

The actual alpha value is calculated as follows:
Al pha = Al phaFrontbj ect + ((255 - Al phaFromObject) * UserAl pha) / 255

The function GUI _Rest oreUser Al pha() can be used to restore the previous state of the
function.
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5.3.1.4 Drawing bitmaps

Generally emWin is able to display any bitmap image at any display position. On 16 bit CPUs
(si zeof (i nt) = 2), the size of one bitmap per default is limited to 64 KB. If larger bitmaps
should be displayed with a 16 bit CPU, refer to the chapter Configuration on page 107.

5.3.1.4.1 GUI_DrawBitmap()

Description

Draws a bitmap image at a specified position in the current window.

Prototype

voi d GUI _DrawBi t map(const GUl _BI TMAP * pBit map,
i nt x0,
i nt y0);

Parameters

Parameter Description

pBi t map Pointer to the bitmap to display.

« X-position of the upper left corner of the bitmap in the dis-
play.

y Y-position of the upper left corner of the bitmap in the dis-
play.

Additional information

The picture data is interpreted as bit stream starting with the most significant bit (msb)
of the first byte. A new line always starts at an even byte address, as the n th line of the
bitmap starts at offset (n * BytesPerLine). The bitmap can be shown at any point in the
client area. Usually, the Bitmap Converter is used to generate bitmaps. Detailed information
can be found in the chapter Bitmap Converter on page 3067.

Example

extern const GUl _BI TMAP bnSegger LogoBl ue; /* declare external Bitmap */

void main() {

QU _Init();

QU _Dr awBi t map( &nSegger LogoBl ue, 45, 20);
}

Screenshot of above example

D—
/SEGGER
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5.3.1.4.2 GUI_DrawBitmapEx()

Description

This routine makes it possible to scale and/or to mirror a bitmap on the display.

Prototype
voi d GUI _DrawBi t mapEx(const GUI _BI TMAP * pBit map,
i nt x0,
i nt yo,
i nt xCenter,
i nt yCenter,
i nt xMag,
i nt yMag) ;
Parameters
Parameter Description
pBi t map Pointer to the bitmap to display.
x0 X-position of the anchor point in the display.
y0 Y-position of the anchor point in the display.
X-position of the anchor point in the bitmap. Specifies the
xCent er bitmap pixel of the bitmap which should be displayed at x0
on the screen independent of scaling or mirroring.
Y-position of the anchor point in the bitmap. Specifies the
yCent er bitmap pixel of the bitmap which should be displayed at y0
on the screen independent of scaling or mirroring.
«Ma Scale factor of X-direction in the unit 1/1000. A negative val-
g ue mirrors the x-axis.
™ Scale factor of Y-direction in the unit 1/1000. A negative val-
yhag ue mirrors the y-axis.

Additional information

This function can not be used to draw RLE-compressed bitmaps and bitmaps in the format

A565.
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5.3.1.4.3 GUI_DrawBitmapMag()

Description

This routine makes it possible to magnify a bitmap on the display.

Prototype
voi d GUI _DrawBi t mapMag(const GU _BI TMAP * pBit map,
i nt x0,
i nt yO,
int xMul ,
i nt yMul ) ;
Parameters
Parameter Description
pBi t map Pointer to the bitmap to display.
%0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Xwul Magnification factor of X-direction.
YMul Magnification factor of Y-direction.
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5.3.1.4.4 GUI_SetAlphaMask8888()

Description

That routine takes only effect on drawing non compressed true color bitmaps
(GQUI _DRAW BMP8888 and GUI _DRAW BMPMB888I ). It can be used to set additional masks
used for drawing the pixels of a non compressed true color bitmap.

Prototype
voi d QU _Set Al phaMask8888( U32 Or Mask,
U32 AndMask) ;
Parameters
Parameter Description
O Mask Value to be OR combined with each pixel.
AndMask Value to be AND combined with each pixel.
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5.3.1.5 Drawing streamed bitmaps

Streamed bitmaps can be located in addressable area (RAM or ROM) as well as external
memory (e.g. on removable devices).

Drawing from addressable memory

There are 2 possibilities to display streamed bitmaps which are located on addressable
memory. The first one is to use the function GUI _Dr awSt r eanedBi t map() or the function
GUl _DrawsSt reanedBi t mapAut o() . The second one is to create a GJl _BI TMAP according to
the streamed bitmap and use it for a regular call of e.g. GUl _Dr awBi t map() .

Drawing from external memory

Streamed bitmaps which are located on external memory can be drawn using the ...Ex()
functions. ...Ex() functions require a pointer to a user defined Get Dat a() function (see
Getting data with the ...Ex() functions on page 497) in order to have emWin retrieve the
stream self-dependently. If the format of the streamed bitmap is unknown at run-time, the
function GUI _Dr awSt r eanmedBi t mapExAut o() should be used.

Requirements

The ...Ex() functions require to have enough free memory which is assigned to emWin to
store at least one line of pixel data. If there is not enough free memory, the function will
return immediately without having anything drawn. Using the ...Auto() function causes the
linker to add all functions referenced by the ...Auto() function. If there is not enough mem-
ory the according function for the specific format should be used (e.g. GUI _Dr awSt r eaned-
Bi t map565EX() ).

Available bitmap formats

The following table shows the currently supported formats and the availability of according
...Ex() functions:

..EX()
Format Description function
available
IDX Index based* bitmaps 1-8bpp. Yes
444 12 12bpp Bitmaps, 4 bits blue, 4 bits green, 4 bits red. Yes
444 _12_1 12bpp Bitmaps, 4 bits blue, 4 bits green, 4 bits red. Yes
444_16 12bpp Bitmaps, 4 bits blue, 4 bits green, 4 bits red. Yes
M444_16 12bpp Bitmaps, 4 bits red, 4 bits green, 4 bits blue. Yes
M444_ 12 12bpp Bitmaps, 4 bits red, 4 bits green, 4 bits blue. Yes
M444 12 1 12bpp Bitmaps, 4 bits red, 4 bits green, 4 bits blue. Yes
555 :eGdbpp high color bitmaps, 5 bits blue, 5 bits green, 5 bits Yes
M555 éﬁlt;pp high color bitmaps, 5 bits red, 5 bits green, 5 bits Yes
565 :e6dbpp high color bitmaps, 5 bits blue, 6 bits green, 5 bits Yes
M565 16bpp high color bitmaps, 5 bits red, 6 bits green, 5 bits Yes
blue.
AG55 16bpp h_igh color bitmaps, 5 bits blue, 5 bits green, 5 bits Yes
red, 8 bit alpha channel
AM555 16bpp hi_gh color bitmaps, 5 bits red, 5 bits green, 5 bits Yes
blue, 8 bit alpha channel
AS65 16bpp h_igh color bitmaps, 5 bits blue, 6 bits green, 5 bits Yes
red, 8 bit alpha channel
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..EX()
Format Description function
available
AM565 16bpp h|_gh color bitmaps, 5 bits red, 6 bits green, 5 bits Yes
blue, 8 bit alpha channel
24 E:dbpp true color bitmaps, 8 bits blue, 8 bits green, 8 bits Yes
Alpha 32bpp true_ color bitmaps, 8 bits alpha, 8 bits blue, 8 bits No
green, 8 bits red.
RLEAIpha 8bpp alpha channel bitmaps, compressed. No
RLE1 1bpp index based bitmaps, RLE compressed. No
RLE4 4bpp index based bitmaps, RLE compressed. Yes
RLES 8bpp index based bitmaps, RLE compressed. Yes
RLE16 16bpp (565) high color bitmaps, RLE compressed. Yes
RLEM16 16bpp (M565) high color bitmaps, RLE compressed. Yes
RLE32 32bpp (8888) true color bitmaps with alpha channel, RLE Yes
compressed.
Note

* Index based bitmaps consist of a palette of colors stated as 32bit values. All other
bitmaps do not have a palette and therefore have the bitmap data stored in the format
specified in the table.
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5.3.1.5.1 GUI_CreateBitmapFromStream()

Description

The function creates a bitmap structure by passing any type of bitmap stream.

Prototype
int QU _CreateBitnmapFronsttrean GUl _BI TMAP * pBMP,
QU _LOGPALETTE * pPAL,
const void * p);
Parameters
Parameter Description

BVP Pointer to a GUI _BI TMAP structure to be initialized by the
P function.

PAL Pointer to a GUI _LOGPALETTE structure to be initialized by
P the function.
p Pointer to the data stream.

Return value

0 on success
1 on error.

Additional information

This function should be used if the data stream can consist of several kinds of bitmap
formats or unknown. Disadvantage of using this function is that it has a significant memory
footprint. If memory usage (ROM) is a concern, it may be better to use the format specific
functions below. All pointers passed to this function have to remain vaild as long as the
bitmap should be used (e.g. take care if using stack variables).

Example

The following example shows how the GQUI _Cr eat eBi t mapFr ont r ean() functions can be
used to create and draw a bitmap:

voi d DrawBit map(const void * pData, int xPos, int yPos) {
GUI _BI TMAP Bi t nap;
GUl _LOGPALETTE Pal et te;

GUl _Creat eBi t mapFrontt r eam &Bi t map, &Pal ette, pData);
GUl _DrawBi t map( &Bi t map, xPos, yPos);
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5.3.1.5.2
5.3.1.5.3
5.3.1.54
5.3.1.5.5
53.1.5.6
5.3.1.5.7
5.3.1.5.8
5.3.1.5.9
5.3.1.5.10
5.3.1.5.11
5.3.1.5.12
5.3.1.5.13
5.3.1.5.14
5.3.1.5.15
5.3.1.5.16
5.3.1.5.17
5.3.1.5.18
5.3.1.5.19
5.3.1.5.20
5.3.1.5.21
5.3.1.5.22
5.3.1.5.23
5.3.1.5.24

5.3.1.5.25

CHAPTER 5

GUI_CreateBitmapFromStreamIDX()
GUI_CreateBitmapFromStreamRLEL()
GUI_CreateBitmapFromStreamRLE4()
GUI_CreateBitmapFromStreamRLES8()
GUI_CreateBitmapFromStream444_12()
GUI_CreateBitmapFromStream444_12 1()
GUI_CreateBitmapFromStreamM444_12()
GUI_CreateBitmapFromStreamM444 12 1()
GUI_CreateBitmapFromStream444_16()
GUI_CreateBitmapFromStreamM444_16()
GUI_CreateBitmapFromStreamA555()
GUI_CreateBitmapFromStreamAM555()
GUI_CreateBitmapFromStreamA565()
GUI_CreateBitmapFromStreamAM565()
GUI_CreateBitmapFromStream565()
GUI_CreateBitmapFromStreamM565()
GUI_CreateBitmapFromStream555()
GUI_CreateBitmapFromStreamM555()
GUI_CreateBitmapFromStreamRLE16()
GUI_CreateBitmapFromStreamRLEM16()
GUI_CreateBitmapFromStream24()
GUI_CreateBitmapFromStreamAlpha()
GUI_CreateBitmapFromStreamRLEAIpha()

GUI_CreateBitmapFromStreamRLE32()

Description

2-D Graphic Library

These functions create bitmap structures by passing bitmap streams of a known format.

Prototype

int QU _CreateBitnmapFronstt r eamkFORVAT>(

QU _BI TMAP

* pBMP,

GUI _LOGPALETTE * pPAL,

const void
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Parameters
Parameter Description

Pointer to a GUI _BI TMAP structure to be initialized by the
pBMVP f ;

unction.

Pointer to a GUI _LOGPALETTE structure to be initialized by
pPAL -

the function.
p Pointer to the data stream.

Supported data stream formats

The following table shows the supported data stream formats for each function:

Function

Supported stream format

GUI _Cr eat eBi t mapFr ontst r eanl DX()

Streams of index based bitmaps.

GUI _Cr eat eBi t mapFr ontst r eanRLEL()

Streams of RLE1 compressed bitmaps.

QU _Creat eBi t mapFr onfst r eanRLEA4()

Streams of RLE4 compressed bitmaps.

QU _Creat eBi t mapFrontt r eanRLES()

Streams of RLE8 compressed bitmaps.

QU _Creat eBi t mapFr ontt r eanA555()

Streams of high color bitmaps with al-
pha channel (A555).

QU _Creat eBi t mapFr onfst r eanmAMB55()

Streams of high color bitmaps with al-
pha channel (AM555).

QU _Creat eBi t mapFr onf5t r eanA565()

Streams of high color bitmaps with al-
pha channel (A565).

QU _Creat eBi t mapFr ontt r eanAVB65()

Streams of high color bitmaps with al-
pha channel (AM565).

GUI _Creat eBi t mapFronttreamid4_12()

Streams 12bpp bitmaps (444_12).

GUI _Creat eBi t mapFronStreami44_12_1()

Streams 12bpp bitmaps (444_12_1).

QU _Creat eBi t mapFrontst rean¥44_16()

Streams 12bpp bitmaps (444_16).

QU _Creat eBi t mapFrontt reanid44 _12()

Streams 12bpp bitmaps (M44_12).

GUlI _Creat eBi t mapFrontSt reamVd44_12_1()

Streams 12bpp bitmaps (Mi44_12_1).

GUI _Cr eat eBi t mapFr onfst r eanVd44_16()

Streams 12bpp bitmaps (Mi44_16).

QU _Creat eBi t mapFrontt reanb65()

Streams of high color bitmaps (565).

QU _Creat eBi t mapFr ontt r eaniVb65()

Streams of high color bitmaps (M565).

QU _Creat eBi t mapFrontt reanb55()

Streams of high color bitmaps (555).

QU _Creat eBi t mapFr ontst r eanivb55()

Streams of high color bitmaps (M565).

QU _Creat eBi t mapFrontt r eanRLEL6()

Streams of RLE16 compressed bitmaps.

QU _Creat eBi t mapFrontt r eanRLEMLG( )

Streams of RLE16 compressed bitmaps,
red and blue swapped.

QU _Creat eBi t mapFrontt r ean4()

Streams of 24bpp bitmaps (true color).

QU _Creat eBi t mapFr ontst r eanAl pha()

Streams of 32bpp bitmaps (true color
with alpha channel).

QU _Creat eBi t mapFr ontt r eanRLEAI pha()

Streams of RLE compressed 8bpp alpha
bitmaps.

QU _Creat eBi t mapFrontt reanRLE32()

Streams of RLE32 compressed bitmaps
(true color with alpha channel).

Return value

0 On success.
1 On error.
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Additional information

These functions should be used if the data stream consists of a known format. This avoids
linking of unused code and keeps the binary code small.
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5.3.1.5.26 GUI_DrawStreamedBitmap()

Description

Draws a bitmap from an indexed based bitmap data stream. Note that this routine on-
ly works for indexed bitmap streams. If the format is not known, GUJI _Dr awSt r eaned-
Bi t mapAut o() should be used. Alternatively, GUI _Dr awSt r eanedBi t mapXXX() with the cor-
responding format can be used.

Prototype
voi d GUI _DrawStreanedBit map(const void * p,
i nt X,
int y):
Parameters
Parameter Description
p Pointer to the data stream.
« X-position of the upper left corner of the bitmap in the dis-
play.
y Y-position of the upper left corner of the bitmap in the dis-
play.

Additional information

The Bitmap Converter can be used to create bitmap data streams. The format of these
streams does not equal the format of a bmp file. Details can be found in the chapter Bitmap
Converter on page 3067.
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5.3.1.5.27 GUI_DrawStreamedBitmapAuto()

Description

Draws a bitmap from a bitmap data stream of any supported format.

Prototype
voi d GUI _Dr awst r eanedBi t napAut o( const void * p,
i nt X,
int y):
Parameters
Parameter Description
p Pointer to the data stream.
« X-position of the upper left corner of the bitmap in the dis-
play.
y Y-position of the upper left corner of the bitmap in the dis-
play.

Additional information

Additional information can be found under GUI _Dr awSt r eanedBi t map() .
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5.3.1.5.28 GUI_DrawStreamedBitmapEx()

Description

This function can be used for drawing index based bitmap data streams if not enough RAM
or ROM is available to keep the whole file within the addressable memory (RAM or ROM).
The GUI library calls the function pointed by the parameter pf Get Dat a to read the data.
This GetData function needs to return the number of read bytes.

Prototype
int GUI _DrawStreanedBit mapEx( GUI _GET_DATA FUNC * pf Get Dat a,
const void * p,
i nt X,
i nt y):
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
« X-position of the upper left corner of the bitmap in the dis-
play.
y Y-position of the upper left corner of the bitmap in the dis-
play.

Return value

0 on success
1 on error.

Additional information

The function requires at least memory for one line of bitmap data. For more details please
also refer to the function GUI _Set St r eanmedBi t mapHook() .
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5.3.1.5.29 GUI_DrawStreamedBitmapExAuto()

Description

This function can be used for drawing bitmap data streams of any supported format if not
enough RAM or ROM is available to keep the whole file within the addressable memory
(RAM or ROM). The GUI library calls the function pointed by the parameter pf Get Dat a to
read the data. This GetData function needs to return the number of read bytes.

Prototype
int GUI _DrawStreanedBitmapExAut o GUI _GET_DATA FUNC * pf Get Dat a,
const void * p,
i nt X,
i nt y):
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
« X-position of the upper left corner of the bitmap in the dis-
play.
y Y-position of the upper left corner of the bitmap in the dis-
play.

Return value

0 on success
1 on error.

Additional information

The function requires at least memory for one line of bitmap data.
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5.3.1.5.30
5.3.1.5.31
5.3.1.5.32
5.3.1.5.33
5.3.1.5.34
5.3.1.5.35
5.3.1.5.36
5.3.1.5.37

5.3.1.5.38

CHAPTER 5

GUI_DrawStreamedBitmapA555Ex()
GUI_DrawStreamedBitmapAM555EX()
GUI_DrawStreamedBitmapA565Ex()
GUI_DrawStreamedBitmapAM565EXx()
GUI_DrawStreamedBitmap555Ex()
GUI_DrawStreamedBitmapM555EXx()
GUI_DrawStreamedBitmap565Ex()
GUI_DrawStreamedBitmapM565EXx()

GUI_DrawStreamedBitmap24Ex()

2-D Graphic Library

Description

This function can be used for drawing bitmap data streams of the respective format if not
enough RAM or ROM is available to keep the whole file within the addressable memory
(RAM or ROM). The GUI library calls the function pointed by the parameter pf Get Dat a to
read the data. This Get Dat a function needs to return the number of read bytes.

Prototype

int GUI _DrawStreanedBit map<XXX>Ex(

QU _GET_DATA _FUNC * pf Get Dat a,

const void * p,
i nt X,
int y);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the Get Dat a function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
« X-position of the upper left corner of the bitmap in the dis-
play.
y Y-position of the upper left corner of the bitmap in the dis-
play.

Return value

0
1

On success.
On error.

Additional information

The functions require at least memory for one line of bitmap data.
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5.3.1.5.39 GUI_GetStreamedBitmapIinfo()

Description

Returns a structure with information about the given data stream.

Prototype
voi d QU _Get StreanedBi t napl nf o(const voi d *p,
GUl _BI TMAPSTREAM | NFO * pl nfo);
Parameters
Parameter Description
p Pointer to the data stream.
Pointer to a GUI _BlI TMAPSTREAM | NFO structure to be filled by
pl nfo .
the function.
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5.3.1.5.40 GUI_GetStreamedBitmapInfoEx()

Description

Returns a structure with information about the given data stream which does not need to
be located in the addressable ROM or RAM area of the CPU.

Prototype
int QU _Get StreanedBit mapl nf oEx( GUI _GET_DATA_FUNC * pf Get Dat a,
const void * p,
GUI _BI TMAPSTREAM | NFO * pl nfo);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
Pointer to a GUI _BlI TMAPSTREAM | NFO structure to be filled by
pl nfo :
the function.

Return value

0 on success
1 on error.

Elements of structure GUI_BITMAPSTREAM_INFO

The elements of the structure GUI _BI TMAPSTREAM | NFOare listed under GUI _Get St r eaned-
Bi t mapl nf o on page 358.
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5.3.1.5.41 GUI_SetStreamedBitmapHook()

Description

Sets a hook function to be able to manipulate the palette of a streamed bitmap which is
not located in the addressable area of the CPU. The hook function is called when executing
GUl _DrawsStr eanedBi t mapEXx() .

Prototype

voi d GUI _Set StreanedBi t mapHook( GUI _BlI TMAPSTREAM CALLBACK pf St r eanedBi t mapHook) ;

Parameters

Parameter

Description

pf St r eanedBi t napHook

Hook function to be called by GUI _Dr awSt r eaned-
Bi t mapEx() .

Prototype of hook function

voi d * Hook(GU _BI TMAPSTREAM PARAM * pPar anj;

Parameters

Parameter Description
pPar am Pointer to a GUl _BlI TMAPSTREAM PARAM structure
Example

static void * _cbStreanedBit mapHook( GUl _BI TMAPSTREAM PARAM * pParam {

void * p = NULL;

i nt i, NunCol ors;
u32 Col or;

u32 * pCol or;

swi tch (pParam >Cmd) {

case GUl _BI TVAPSTREAM GET_BUFFER:

Il

/1 Alocate buffer for palette data

Il

p = mal | oc(pParam >v);

br eak;

case GUl _BI TVAPSTREAM RELEASE BUFFER:

/1

/'l Rel ease buffer
/1

free(pParam >p);
br eak;

case GUI _BI TVAPSTREAM MODI FY_PALETTE:

Il

/1 Do sonething with the palette...

Il

NumCol ors = pParam >v;
pCol or = (U32 *)pParam >p;
Col or = *(pCol or + pParam>v - 1);

for (i = NumCol ors -

*(pColor + i + 1)

}
*pCol or = Col or;
br eak;

}

return p;

}
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5.3.1.6 Drawing lines

The most frequently used drawing routines are those that draw a line from one point to
another.
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5.3.1.6.1 GUI_DrawHLine()

Description

Draws a horizontal line one pixel thick from a specified starting point to a specified endpoint
in the current window.

Prototype
voi d GUI _DrawHLi ne(int yoO,
int xO,
int x1);
Parameters
Parameter Description
y Y-position.
x0 X-starting position.
x1 X-end position.

Additional information

If x1 < x0, nothing will be displayed.

With most LCD controllers, this routine is executed very quickly because multiple pixels can
be set at once and no calculations are needed. If it is clear that horizontal lines are to be
drawn, this routine executes faster than the GUI _Dr awLi ne() routine.
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5.3.1.6.2 GUI_DrawLine()

Description

CHAPTER 5

2-D Graphic Library

Draws a line from a specified starting point to a specified endpoint in the current window

(absolute coordinates).

Prototype
voi d GUI _DrawLi ne(int xO,
int yo,
int x1,
int yl);
Parameters
Parameter Description
x0 X-starting position.
yO0 Y-starting position.
x1 X-end position.
yl Y-end position.

Additional information

If part of the line is not visible because it is not in the current window or because part of
the current window is not visible, this is due to clipping.
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5.3.1.6.3 GUI_DrawLineRel()

Description

CHAPTER 5 2-D Graphic Library

Draws a line from the current (x, y) position to an endpoint specified by X-distance and Y-
distance in the current window (relative coordinates).

Prototype
voi d GUI _Drawli neRel (int dx,
int dy);
Parameters
Parameter Description
dx Distance in X-direction to end of line to draw.
dy Distance in Y-direction to end of line to draw.
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5.3.1.6.4 GUI_DrawLineTo()

Description

Draws a line from the current (X,Y) position to an endpoint specified by X- and Y-coordinates
in the current window.

Prototype
void GUI _DrawlLi neTo(int x,
int y);
Parameters
Parameter Description
X X-end position.
y Y-end position.
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5.3.1.6.5 GUI_DrawPolyLine()

Description

Connects a predefined list of points with lines in the current window.

Prototype
voi d GUI _DrawPol yLi ne(const GUI _PO NT * pPoints,
i nt NunPoi nt s,
i nt x0,
i nt y0);
Parameters
Parameter Description
pPoi nt Pointer to the polyline to display.
NunPoi nt s Number of points specified in the list of points.
X X-position of origin.
y Y-position of origin.

Additional information

The starting point and endpoint of the polyline do not need to be identical.
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5.3.1.6.6 GUI_DrawVLine()

Description

Draws a vertical line one pixel thick from a specified starting point to a specified endpoint
in the current window.

Prototype
voi d GUI _DrawvLi ne(int xO,
int yo,
int yl);
Parameters
Parameter Description
x0 X-position.
yO0 Y-starting position.
yl Y-end position.

Additional information

If y1 < y0, nothing will be displayed. With most LCD controllers, this routine is executed
very quickly because multiple pixels can be set at once and no calculations are needed. If it
is clear that vertical lines are to be drawn, this routine executes faster than the GUI _Dr aw
Li ne() routine.
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5.3.1.6.7 GUI_GetLineStyle()

Description

Returns the current line style used by the function GUI _Dr awLi ne.

Prototype

U8 GUl _GetLineStyl e(void);

Return value
Current line style used by the function GUI _Dr awLi ne.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



369

5.3.1.6.8 GUI_MoveRel()

Description

CHAPTER 5

2-D Graphic Library

Moves the current line pointer relative to its current position.

Prototype
void GUI _MoveRel (int dx,
int dy);
Parameters
Parameter Description
dx Distance to move in X.
dy Distance to move in Y.

Related topics

e QU _DrawlLi neTo on page 365
e (U _MoveTo on page 370
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5.3.1.6.9 GUI_MoveTo()

Description

Moves the current line pointer to the given position.

Prototype
voi d GUI _MoveTo(int X,
int y);
Parameters
Parameter Description
X New position in X.
y New position in Y.
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5.3.1.6.10 GUI_SetLineStyle()

Description
Sets the current line style used by the function GUl _Dr awLi ne() .

Prototype

U8 QU _SetLineStyle(U8 LineStyle);

Parameters
Parameter Description

Li neSt vl e New line style to be used. A full list of available values can
y be found under Line styles on page 443.

Return value
Previous line style used by the function GUI _Dr awLi ne() .

Additional information

This function sets only the line style used by GUI _Dr awLi ne() . The style will be used only
with a pen size of 1.
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5.3.1.7 Drawing polygons

The polygon drawing routines can be helpful when drawing vectorized symbols.

5.3.1.7.1 GUI_DrawPolygon()

Description

Draws the outline of a polygon defined by a list of points in the current window.

Prototype
voi d GUI _DrawPol ygon(const GUI _PO NT * pPoi nts,
int NunPoi nt s,
i nt x0,
i nt y0);
Parameters
Parameter Description
pPoi nt Pointer to the polygon to display.
NunPoi nt s Number of points specified in the list of points.
X X-position of origin.
y Y-position of origin.

Additional information

The polyline drawn is automatically closed by connecting the endpoint to the starting point.
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5.3.1.7.2 GUI_EnlargePolygon()

Description

Enlarges a polygon on all sides by a specified length in pixels.

Prototype
voi d GUI _Enl ar gePol ygon( GUI _PO NT * pDest,
const GUI _PO NT * pSrc,
i nt NunPoi nt s,
i nt Len);
Parameters
Parameter Description
pDest Pointer to the destination polygon.
pSrc Pointer to the source polygon.
NunPoi nt s Number of points specified in the list of points.
Len Length (in pixels) by which to enlarge the polygon.

Additional information

Make sure the destination array of points is equal to or larger than the source array.
Example

const GUI _PO NT aPoints[] = {
{ 40, 20},
{ 0, 20},
{ 20, 0}
Ji i
GUlI _PA NT aEnl ar gedPoi nt s[ GUI _COUNTOF( aPoi nts)];
voi d Sanmpl e(void) {
int i;
QU _dear();
QU _Set Dr awvbde( GUI _DM XOR) ;
QU _Fill Pol ygon(aPoi nts, GU _COUNTOF(aPoints), 140, 110);
for (i =1; i < 10; i++) {
GUl _Enl ar gePol ygon(aEnl ar gedPoi nts, aPoi nts, GU _COUNTOF(aPoints), i * 5);
QU _Fi |l | Pol ygon(aEnl ar gedPoi nts, GU _COUNTOF(aPoi nts), 140, 110);
}
}

Screenshot of above example

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



374

5.3.1.7.3 GUI_FillPolygon()

Description

CHAPTER 5 2-D Graphic Library

Draws a filled polygon defined by a list of points in the current window.

Prototype
void GUI _Fill Polygon(const GU _PO NT * pPoints,
int NunPoi nt s,
int x0,
i nt y0);
Parameters
Parameter Description
pPoi nt Pointer to the destination polygon.
NunPoi nt s Number of points specified in the list of points.
X X-position of origin.
y Y-position of origin.

Additional information

The polyline drawn is automatically closed by connecting the endpoint to the starting point.
It is not required that the endpoint touches the outline of the polygon.

Rendering a polygon is done by drawing one or more horizontal lines for each y-position
of the polygon. Per default the maximum number of points used to draw the horizontal
lines for one y-position is 12 (which means 6 lines per y-position). If this value needs to be
increased, the macro GUI _FP_MAXCOUNT can be used to set the maximum number of points.

Example

#define GU _FP_MAXCOUNT 50
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5.3.1.7.4 GUI_MagnifyPolygon()

Description

Magnifies a polygon by a specified factor.

Prototype
voi d GUI _Magni fyPol ygon( GUI _PA NT * pDest,
const GUI _PO NT * pSrc,
i nt NunPoi nt s,
int Mag) ;
Parameters
Parameter Description
pDest Pointer to the destination polygon.
pSrc Pointer to the source polygon.
NunPoi nt s Number of points specified in the list of points.
Mag Factor used to magnify the polygon.

Additional information

Make sure the destination array of points is equal to or larger than the source array. Note
the difference between enlarging and magnifying a polygon. Calling the function GUI _En-
| ar gePol ygon() with the parameter Len = 1 will enlarge the polygon by one pixel on all
sides, whereas the call of GUI _Magni f yPol ygon() with the parameter Mag = 1 will have
no effect.

Example

const GUI _PO NT aPoints[] = {
{ 0, 20},

{ 40, 20},

{ 20, 0}
Ji i
GUI _PO NT aMagni fi edPoi nt s[ GUIl _COUNTOF( aPoi nts)];
voi d Sanmpl e(void) {

int Mag, y = 0, Count = 4;

QU _dear();

GUl _Set Col or (GUI _GREEN) ;

for (Mag = 1; Mag <= 4; Mag *= 2, Count /= 2) {

int i, x =0;
GUI _Magni f yPol ygon(aMagni fi edPoi nts, aPoints, GU _COUNTOF(aPoints), Mag);
for (i =Count; i >0; i--, x += 40 * Mag) {
QU _Fil | Pol ygon(aMagni fi edPoi nts, GU _COUNTOF(aPoints), Xx, y);
}
y += 20 * Mag;

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



376 CHAPTER 5 2-D Graphic Library

Screenshot of above example
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5.3.1.7.5 GUI_RotatePolygon()

Description

Rotates a polygon by a specified angle.

Prototype
voi d GUI _Rot at ePol ygon( GUI _PO NT * pDest,
const GUI _PONT * pSrc,
i nt NurPoi nt s,
f | oat Angl e) ;
Parameters
Parameter Description
pDest Pointer to the destination polygon.
pSrc Pointer to the source polygon.
NunPoi nt s Number of points specified in the list of points.
Angl e Angl e in radian used to rotate the polygon.

Additional information

Make sure the destination array of points is equal to or larger than the source array.

Example

The following example shows how to draw a polygon. It is available as 2DG._Dr awPol ygon. c
in the examples shipped with emWin.

#i ncl ude "gui.h"

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

*

* The points of the arrow
*/
static const GU _PO NT aPointArrowWf] = {
{ O, _5}1
{-40, -35},
{-10, -25},
{-10, -85},
{ 10, -85},
{ 10, -25},
{ 40, -35},
Ji i

static GU _PO NT aPoi nt Rot at e[ GUI _COUNTOF( aPoi nt Arrow) ] ;

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

*

* Draws a pol ygon
*/
static void DrawPol ygon(void) {
int r;
int Cnt =0;
QU _Set BkCol or (GQUI _WHI TE) ;
QU _dear();
GUl _Set Font (&GUI _Font 8x16) ;
GUl _Set Col or (0x0) ;
QU _DispStringAt("Polygons of arbitrary shape ", 0, 0);
QU _DispStringAt("in any color", 120, 20);
QU _Set Col or (GUI _BLUE) ;
/* Rotate and draw pol ygon */
r =450/ (2.0 * 3.141592);
GUl _Rot at ePol ygon( &aPoi nt Rot at e[ 0], &aPoi nt Arrow 0], GUI _COUNTOF(aPoi ntArrow), r);
GUJ _Fill Pol ygon (&aPoi nt Rot ate[ 0], 7, 100, 100);
}

/*******************************************************************
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* mai n
*/
voi d mai n(void) {
QU _Init();
Dr awPol ygon() ;
whi | e(1)
GUl _Del ay(100);

Screenshot of above example

Polygons of arbitrary shape
in any color
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5.3.1.8 Drawing circles

5.3.1.8.1 GUI_DrawCircle()

Description
Draws the outline of a circle of specified dimensions, at a specified position in the current
window.
Prototype
void GUI _DrawCircl e(int xO0,
int yo,
int r);
Parameters
Parameter Description
0 X-position of the center of the circle in pixels of the client
window.
0 Y-position of the center of the circle in pixels of the client
y window.
, Radius of the circle (half the diameter). Must be a positive
value.
Example

for (i = 10; i <50; i +=3) {
QU _DrawGCircl e(120, 60, i);
}

Screenshot of above example
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5.3.1.8.2 GUI_FillCircle()

Description

Draws a filled circle of specified dimensions at a specified position in the current window.

Prototype
void GU _FillCrcle(int x0,
int yo,
int r);
Parameters
Parameter Description
%0 X-position of the center of the circle in pixels of the client
window.
0 Y-position of the center of the circle in pixels of the client
y window.
; Radius of the circle (half the diameter). Must be a positive
value.
Example

QU _FillGrcle(120, 60, 50);

Screenshot of above example
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5.3.1.9 Drawing ellipses

5.3.1.9.1 GUI_DrawEllipse()

Description

Draws the outline of an ellipse of specified dimensions, at a specified position in the current

window.

Prototype

void GUI _Drawkl | i pse(int
int
int
int

x0,

yo,
rx,

ry);

Parameters
Parameter Description

0 X-position of the center of the circle in pixels of the client

window.
0 Y-position of the center of the circle in pixels of the client

y window.

X X-radius of the ellipse (half the diameter). Must be a positive
value.
Y-radius of the ellipse (half the diameter). Must be a positive

ry value.

Additional information

This routine is based on integer calculation. Too large ellipses cause overflows which lead
to unexpected results. In that case GUI _DrawEl | i pseXL() should be used instead.

Example
See the GUI _Fil | El | i pse
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5.3.1.9.2 GUI_DrawEllipseXL()

Description

Draws the outline of a large ellipse.

Prototype
void GUI _Drawkl | i pseXL(int xO,
int yo,
int rx,
int ry);
Parameters
Parameter Description
0 X-position of the center of the circle in pixels of the client
window.
0 Y-position of the center of the circle in pixels of the client
y window.
X X-radius of the ellipse (half the diameter). Must be a positive
value.
, Y-radius of the ellipse (half the diameter). Must be a positive
y value.
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5.3.1.9.3 GUI_FillEllipse()

Description

CHAPTER 5 2-D Graphic Library

Draws a filled ellipse of specified dimensions at a specified position in the current window.

Prototype
void GU _FillEllipse(int xO,
int yo,
int rx,
int ry);
Parameters
Parameter Description
0 X-position of the center of the circle in pixels of the client
window.
0 Y-position of the center of the circle in pixels of the client
y window.
X X-radius of the ellipse (half the diameter). Must be a positive
value.
, Y-radius of the ellipse (half the diameter). Must be a positive
y value.
Example

/1 Demp ellipses
GUI _Set Col or (0xff);

GU _FillEllipse(100, 180, 50, 70);

GUI _Set Col or (0x0) ;

GU _Drawel | i pse(100, 180, 50, 70);

GUI _Set Col or (0x000000) ;

GU _FillEllipse(100, 180, 10, 50);

Screenshot of above example
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5.3.1.10 Drawing arcs

5.3.1.10.1 GUI_DrawArc()

Description

CHAPTER 5 2-D Graphic Library

Draws an arc of specified dimensions at a specified position in the current window. An arc
is a section of the outline of a circle.

Prototype
void GUI _DrawArc(int xO,
int yo,
int rx,
int ry,
int ao,
int al);
Parameters
Parameter Description
0 Horizontal position of the center in pixels of the client win-
dow.
y0 Vertical position of the center in pixels of the client window.
rx X-radius (pixels).
, Y-radius (pixels). Currently this parameter is not used. The
y rx parameter is used instead.
a0 Starting angle (degrees).
al Ending angle (degrees).

Additional information

There are two things to note about the angle parameters a0 and al:

emWin uses a counter-clockwise angle measurement.
The starting angle a0 must always be lower than the ending angle al.

The image below demonstrates the counter-clockwise angle measurement and shows where
the angles are located on the circular axis.

Marked in red is an example arc with starting angle a0 = 0° and ending angle al = 120°.

Example

voi d DrawArcScal e(voi d) {

int x0 = 160;
int yo = 180;
int i;

char ac[4];
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GUl _Set BkCol or (GUI _WHI TE) ;
QU _dear();
QU _Set PenSi ze( 5 );
QU _Set Text Mbde( GUl _TM TRANS) ;
QU _Set Font (&GUl _Font Comi ¢c18B_ASCl | ) ;
QU _Set Col or ( GUI _BLACK );
QU _DrawArc( xO0,y0, 150, 150,-30, 210 );
GUl _Del ay(1000);
for (i=0; i<= 23; i++) {
float a = (-30+i *10)*3. 1415926/ 180;
int x = -141*cos(a) +x0;
int y = -141*sin(a)+y0;
if (i == 0)
QU _Set PenSi ze( 5 );
el se
QU _Set PenSi ze( 4 );
GUl _DrawPoi nt (X, y);
if (i == 0) {
x = -123*cos(a) +x0;
y = -130*sin(a) +y0;
sprintf(ac, "9%", 10*i);
QU _Set Text Al i gn( GUJI _TA VCENTER) ;
QU _Di spStringHCenter At (ac, x,Y);

Screenshot of above example
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5.3.1.10.2 GUI_DrawArcHR()

Description

Draws an arc of specified dimensions at a specified position in the current window. An arc
is a section of the outline of a circle.

Prototype
voi d GUI _DrawAr cHR(i nt xO,
int yo,
int rx,
int ry,
int ao,
int al);
Parameters
Parameter Description
0 Horizontal position of the center in pixels of the client win-
dow.
y0 Vertical position of the center in pixels of the client window.
rx X-radius (pixels).
ry Y-radius (pixels).
a0 Starting angle (degrees * 1000).
al Ending angle (degrees * 1000).
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5.3.1.10.3 GUI_DrawArcHREX()

Description

Draws an arc with optionally rounded ends. An arc is a section of the outline of a circle.

Prototype

voi d GUI _DrawAr cHREx(i nt xO,
int yo,
int r,
int ao,
int ail,
int coO,
int cl);

Parameters

Parameter Description
0 Horizontal position of the center in pixels of the client win-
dow.

y0 Vertical position of the center in pixels of the client window.

r Radius (in px).

a0 Starting angle (degrees * 1000).

al Ending angle (degrees * 1000).

cO 1 if start of arc should be rounded, 0 if not.

cl 1 if end of arc should be rounded, 0 if not.
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5.3.1.11 Drawing graphs

5.3.1.11.1 GUI_DrawGraph()

Description

Draws a graph at once.

2-D Graphic Library

Prototype
voi d GUJI _DrawG aph(116 * pay,
int NunPoi nt s,
i nt x0,
i nt y0);
Parameters
Parameter Description
paY Pointer to an array containing the Y-values of the graph.
NunPoi nt s Number of Y-values to be displayed.
x0 Starting point in x.
y0 Starting point in vy.

Additional information

The function first sets the line-cursor to the position specified with x0, y0 and the first Y-
value of the given array. Then it starts drawing lines to x0 + 1, y0O + *(paY + 1), x0 +

2, y0 + *(paY + 2) and so
Example

#i nclude "GUJ . h"
#i ncl ude <stdlib. h>
116 aY[ 100];
voi d Mai nTask(void) {
int i;
QU _Init();

on.

for (i = 0; i < GU_COUNTOF(aY); i++) {

aY[i] = rand() % 50;
}

QU _DrawGraph(aY¥Y, GU _COUNTOF(aY), 0, 0);

Screenshot of above example
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5.3.1.12 Drawing barcodes
5.3.1.12.1 GUI_BARCODE_Draw()

Description

Draws a barcode of the given type at the specified position.

Prototype
i nt GUI _BARCODE_Dr awm i nt xPos,
i nt yPos,
int Modul eSi ze,
int ySi ze,
i nt Type,
const char * sBarcode);
Parameters
Parameter Description
xPos X-position to be used.
yPos Y-position to be used.
. Size of one module, that means width of the smallest bar in
Modul eSi ze .
pixels
S ze Y-size of the barcode. Cannot be lower than three times the
y module size.
Tvpe Type of the barcode to be drawn. See full list of available
yp values under Barcode types on page 440.
String containing the data to be used for the barcode. The
sBar code .
ITF barcode can only display numbers.

Return value

0 on success
-1 on error.

Additional information

The data string for ITF barcodes should contain an even amount of humbers. If it does not,
a leading zero will be added to the code automatically due to technical limitations.

Note

Barcodes can be drawn in any color. But please note that the contrast between bars
and spaces has to be high enough so the code can be read successfully by a scanner.
We recommend using the ‘standard’ colors barcodes consist of, which are white for
the background (spaces) and black for the foreground (bars).

Examples

QU _Set Col or (GJI _BLACK) ;

GUI _Set BkCol or (GUI _WHI TE) ;

GU _BARCODE Draw(0, 0, 3, 60, GU _BARCODE | TF, "131072");
GU _BARCODE Draw(0, 0, 2, 60, GU _BARCODE 128, "SEGGER');:
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Screenshots of above examples

_BARCODE_| TF _BARCODE_128

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



391 CHAPTER 5

5.3.1.12.2 GUI_BARCODE_GetXSize()

Description

Returns the X-size of a given barcode without drawing it.

2-D Graphic Library

Prototype
i nt GUI _BARCODE_Get XSi ze( i nt Type,
i nt Modul eSi ze,
const char * sBarcode);
Parameters
Parameter Description
Type Type of the barcode to be drawn. See list below.
. Size of one module, that means width of the smallest bar in
Modul eSi ze .
pixels.
String containing the data to be used for the barcode. The
sBar code .
ITF barcode can only display numbers.

Return value

X-size of the barcode on success, -1 on error.
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E ; E
]
E .

It should be made sure of that the QR code is surrounded by a bright colored frame of at

least the pixel size of one ‘'module’. Alternatively, GJI _QR Cr eat eFraned() may be called
to draw a QR code with the white frame around it.

5.3.1.13 Drawing QR codes

5.3.1.13.1 Memory requirement

This formula calculates the approx. number of required bytes for a QR bitmap.

NumReqBytes = (sqrt(((4 * Version) + 17) * Pixelsize) / 8) + 48
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5.3.1.13.2 GUI_QR_Create()

Description
Creates an QR-code bitmap which can be drawn with GUI_QR Draw().

Prototype
QU _HVEM GUI _QR _Create(const char * pText,
i nt Pi xel Si ze,
i nt EccLevel
int Ver si on) ;
Parameters
Parameter Description
pText UTF-8 text to be used for the QR-code.
Pi xel Si ze Size in pixels of one ‘Module’.
EccLevel Error correction level to be used. See full list of available val-
ues under ECC levels for QR codes on page 442.
Desired size in modules of the QR-code. If set to 0 (recom-
Ver si on mended) the size will be calculated automatically. Must be
between 1 and 40. If it is less than required for the given
text with the given EccLevel , the function fails.

Return value

Valid handle on success, 0 on error.

Additional information
After the QR code is no longer used, it should be deleted with GUI _QR Del et e().
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5.3.1.13.3 GUI_QR_CreateFramed|()

Description

Creates an QR-code bitmap which can be drawn with GU _QR Draw(). A white frame by
the size of one module will be added.

Prototype
QU _HVEM GUI _QR _Creat eFraned(const char * pText,
i nt Pi xel Si ze,
i nt EccLevel ,
int Ver si on) ;
Parameters
Parameter Description
pText UTF-8 text to be used for the QR-code.
Pi xel Si ze Size in pixels of one ‘Module’.
EccLevel Error correction level to be used. See full list of available val-
ues under ECC levels for QR codes on page 442.
Desired size in modules of the QR-code. If set to 0 (recom-
Ver si on mended) the size will be calculated automatically. Must be
between 1 and 40. If it is less than required for the given
text with the given EccLevel , the function fails.

Return value

Valid handle on success, 0 on error.

Additional information
After the QR code is no longer used, it should be deleted with GUI _QR Del et e().
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5.3.1.13.4 GUI_QR_Delete()

Description

Frees the memory used for the QR-code.

Prototype
void GUI _QR Del ete(GU _HVEM hQR) ;
Parameters
Parameter Description
hQR Handle of the QR-code to be deleted.

Additional information

A QR-code should be removed if it is no longer used.
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5.3.1.13.5 GUI_QR_Draw()

Description

Draws the given QR-code at the given pixel position.

Prototype
void GU _QR Draw( GUI _HVEM hQR,
i nt xPos,
i nt yPos) ;
Parameters
Parameter Description
hQR Handle of the QR-code to be drawn.
xPos X-position to be used.
yPos Y-position to be used.
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5.3.1.13.6 GUI_QR_GetInfo()

Description

Returns a structure containing information about the given QR-code.

Prototype
voi d GUI _QR Get | nf o( GUI _HVEM hQR,
QU _QR_INFO * plnfo);
Parameters
Parameter Description
hQR Handle of the QR-code to be deleted.
pl nfo Pointer to a structure of type GUl _QR | NFO
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5.3.1.14 Drawing pie charts

5.3.1.14.1 GUI_DrawPie()

Description

Draws a circle sector.

Prototype

X0,
yo0,
nt r,

nt ao,
nt al,

voi d GUI _DrawPi e(int
int

Parameters

nt Type);

Parameter

Description

x0

X-position of the center of the circle in pixels of the client
window.

y0

Y-position of the center of the circle in pixels of the client
window.

r

Radius of the circle (half the diameter).

a0

Starting angle (degrees).

al

End angle (degrees).

Type

(reserved for future use, should be 0)

Example

int i,
const

a0, ail;

=0; i
(i ==0) 2?0 :
aVal ues[i];

for (i
a0
al

unsi gned aVal ues| ]
const GUI _COLOR aCol ors]

< GUI _COUNTOF( aval ues) ;
aVal uesJi

{ 100, 135, 190, 240, 340, 360};
{ GU _BLUE, GU GREEN, GU _RED,
GU _CYAN, GUI _MAGENTA, GU _YELLOW};

i++) {

= ¢

GUI _Set Col or (aCol ors[i]);

GUI _Dr awPi e( 100,

100, 50,

a0,

al, 0);

Screenshot of above example
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5.3.1.14.2 GUI_DrawPieHR()
Description
Draws a circle sector.
Prototype
voi d GUI _DrawPi eHR(i nt xO,
132 al);
Parameters
Parameter Description
0 X-position of the center of the circle in pixels of the client
window.
0 Y-position of the center of the circle in pixels of the client
y window.
r Radius of the circle (half the diameter).
a0 Starting angle (degrees * 1000).
al End angle (degrees * 1000).
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5.3.1.15 Drawing splines

5.3.1.15.1 GUI_SPLINE_Create()

Description

This function creates a spline handle with the given parameters.

Prototype
GUI _HVEM GUI _SPLI NE_Cr eat e(const int * pX,
const int * py,
unsi gned NumPoi nt s) ;
Parameters
Parameter Description

pXx Pointer to an array of values for x coordinates.
py Pointer to an array of values for y coordinates.
NunPoi nt s Number of points to be used.

Return value

A handle of a spline. If zero, creation failed.

Additional information

The amount of points for x and y coordinates have to be the same. Please note that the
values for the x coordinates have to be in a increasing order. It is not possible to create
a spline where px[ 0] > px[1].
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5.3.1.15.2 GUI_SPLINE_Delete()
Description
This function deletes the memory allocated for a spline while it was created.
Prototype

voi d GUI _SPLI NE_Del et e( GJI _HVEM hSpl i ne);

Parameters
Parameter Description
hSpl i ne Handle of the spline to be deleted.
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5.3.1.15.3 GUI_SPLINE_Draw()

Description

This function draws a spline created with GUI _SPLI NE_Cr eat e() at the given position.

Prototype
voi d GUI _SPLI NE_Dr aw( GUI _HVEM hSpl i ne,
int X,
int y),
Parameters
Parameter Description
hSpl i ne Handle of a spline.
X Position in x.
y Position iny.
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5.3.1.15.4 GUI_SPLINE_DrawAA()

Description
This function draws a spline created with GUI _SPLI NE_Cr eat e() at the given position using
anti aliasing.
Prototype
voi d GUI _SPLI NE_Dr awAA( GUI _HVEM hSpl i ne,
int X,
i nt Y,
unsi gned Wdth);
Parameters
Parameter Description
hSpl i ne Handle of a spline.
X Position in x.
y Position iny.
W dt h W dt h of the spline to be drawn.

Additional information

The color which is used to mix the anti aliased pixels with can be set using GUI _Set BkCol -
or (). This only makes sense on a solid colored background. If the background consists of
multiple colors the draw mode should be set to transparent by a call of GUI _Set Dr awivbd-
e( QU _TM TRANS).

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



404 CHAPTER 5 2-D Graphic Library

5.3.1.15.5 GUI_SPLINE_GetY()

Description

This function returns the y coordinate corresponding to the given Index.

Prototype

116 GUI _SPLI NE_Get Y(GUI_HVEM  hSpl i ne,
unsi gned | ndex,
fl oat * py);

Parameters
Parameter Description
hSpl i ne Handle of a spline.
I ndex Position in x.
oy (N)SEE;)inter to store the y value as floating value (can be

Return value

The y value corresponding to the given index value.

Additional information

IT is possible to use either the return value or if a higher precision is required the value
stored in the third parameter. If the return value of this function is sufficient in regards of
precision the last parameter can be NULL.
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5.3.1.15.6 GUI_SPLINE_GetXSize()
Description
This function returns the X-size required for the spline to be drawn.

Prototype

unsi gned GUI _SPLI NE_Get XSi ze( GUI _HVEM hSpl i ne) ;

Parameters
Parameter Description
hSpl i ne Handle of a spline.

Return value

X-size in pixel required to draw the complete spline.
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5.3.1.16 Saving and restoring the GUI context

5.3.1.16.1 GUI_RestoreContext()

Description

The function restores the GUI-context.

Prototype
voi d GUI _Rest oreCont ext (const GUI _CONTEXT * pContext);
Parameters
Parameter Description
Pointer to a GUI _CONTEXT structure containing the new con-
pCont ext text

Additional information

The GUI-context contains the current state of the GUI like the text cursor position, a pointer
to the current font and so on. Sometimes it can be useful to save the current state to
restore it later. For this you can use these functions.
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5.3.1.16.2 GUI_SaveContext()

Description

The function saves the current GUI-context.

Prototype
voi d GQUI _SaveCont ext (GUI _CONTEXT * pContext);
Parameters
Parameter Description
Pointer to a GUI _CONTEXT structure for saving the current
pCont ext
context.

Additional information

See also the function GUl _Rest or eCont ext ().
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5.3.1.17 Info about screen changes

5.3.1.17.1 GUI_DIRTYDEVICE_Create()

Description

A DITRTYDEVICE is an object which makes it possible to monitor the changed area of the
screen. In combination with GUI _DI RTYDEVI CE_Fet ch() it makes it possible, to check if
the content of the screen has been changed. If changes have been detected the function
GUI _DI RTYDEVI CE_Fet ch() returns 1 and fills up an information structure with size and
position of the changed area. If nothing has been changed GU _DI RTYDEVI CE_Fet ch()
returns 0.

In case of working with multiple layers the function does not monitor all layers simulta-
neously. For each layer a separate DIRTYDEVICE needs to be created (if monitoring is re-
quired).

Calling GUI _DI RTYDEVI CE_Cr eat e() creates such an monitoring object in the currently se-
lected layer which then automatically monitors all screen drawing operations. If no longer
used it can be deleted with GUI _DI RTYDEVI CE_Del et e() .

Prototype

int GUI _DI RTYDEVI CE_Create(void);

Return value

0 on success
1 on error.

Additional information

A DIRTYDEVICE is also able to return advanced information like a pointer to the first
changed pixel, the number of bytes used per pixel and the stride value in pixels from one
line of data to the next line. To be able to use those features, a linear addressable driver is
required. Further, the DIRTYDEVICE needs to be created in LCD_X_Confi g() immediately
after the driver of the layer was created.
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5.3.1.17.2 GUI_DIRTYDEVICE_CreateEx()

Description

2-D Graphic Library

Creates a DIRTYDEVICE in the given layer. For details please refer to the function GU _DI R-

TYDEVI CE _Create().

Prototype

int GU _Dl RTYDEVI CE_Creat eEx(int Layerl ndex);

Parameters

Parameter

Description

Layer | ndex

Layer | ndex to be used.

Return value

0 on success
1 on error.
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5.3.1.17.3 GUI_DIRTYDEVICE_Delete()

Description

Removes the DIRTYDEVICE of the currently selected layer. If not possible the function
returns an error.

Prototype

int GU _Dl RTYDEVI CE_Del et e(voi d);

Return value

0 on success
1 on error.
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5.3.1.17.4 GUI_DIRTYDEVICE_DeleteEx()

Description

2-D Graphic Library

Removes the DIRTYDEVICE of the given layer. If not possible the function returns an error.

Prototype

int GU _Dl RTYDEVI CE_Del et eEx(i nt Layer| ndex);

Parameters

Parameter

Description

Layer | ndex

Layer | ndex to be used.

Return value

0 on success
1 on error.

emWin User Guide & Reference Manual

© 2024 SEGGER Microcontroller GmbH



412 CHAPTER 5 2-D Graphic Library

5.3.1.17.5 GUI_DIRTYDEVICE_Fetch()

Description

The function fills the given structure with the coordinates and the size of the changed
screenarea of the current layer. If no changes have been detected since the last call the
function returns 0.

Prototype
int GU _DI RTYDEVI CE_Fet ch( GUI _DI RTYDEVI CE_I NFO * plnfo);
Parameters
Parameter Description
Info Pointer to the GUI _DI RTYDEVI CE_| NFO-structure which is
P filled with size and coordinates of the changed area.

Return value

0 if no changes have been detected
1 if changes are detected.
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5.3.1.17.6 GUI_DIRTYDEVICE_FetchEx()

Description

2-D Graphic Library

The function fills the given structure with the coordinates and the size of the changed
screenarea of the given layer.

Prototype

int GU _DI RTYDEVI CE_Fet chEx(GU _DI RTYDEVI CE_| NFO * pl nf o,

Parameters

i nt

Layer | ndex) ;

Parameter

Description

pl nfo

Pointer to the GUI _DI RTYDEVI CE_I NFO-structure which is
filled with size and coordinates of the changed area.

Layer | ndex

Layer index to be used.

Elements of structure GUI_DIRTYDEVICE_INFO
Refer to GUI _DI RTYDEVI CE_Fet ch on page 412 for the elements of the structure GUI _DI R-

TYDEVI CE_I NFO.

Return value

0 if no changes have been detected
1 if changes are detected.
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5.3.1.18 YUV device

5.3.1.18.1 GUI_YUV_Create()

Description

Creates a YUV device in the current layer. For details please refer to GUI _YUV_Cr eat eEX() .

Prototype
int GU _YUV_Create(void);
Return value

=0 if successful.
0 if the creation fails.
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5.3.1.18.2 GUI_YUV_CreateEx()

Description

2-D Graphic Library

Creates a YUV device in the given layer with the given period. It allocates an additional
buffer for a YUV plane for the complete given layer. Memory requirement is 2 bytes per pixel.
Please note that YUV devices are supported only for display drivers with direct interface
like GUI DRV_Li n. In the given period it (re)calculates the ‘dirty’ framebuffer area from RGB

data into YUV data.

Prototype

int GU _YUV_CreateEx(int

Layer | ndex,

unsi gned Peri od);

Parameters

Parameter

Description

Layer | ndex

The layer to be used.

Peri od

The period in ms to be used.

Return value

=0 if successful.

0 if the creation fails.

Additional information

Please note that the calculation from RGB to YUV requires a lot of CPU load.
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5.3.1.18.3 GUI_YUV_Delete()

Description

Deletes the YUV device of the current layer.

Prototype
int GU _YUV_Del ete(void);
Return value

=0 if successful.
0 on error.
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5.3.1.18.4 GUI_YUV_DeleteEx()

Description

Deletes the YUV device of the given layer.

Prototype

int GU _YUWV_Del et eEx(int Layerlndex);

Parameters

2-D Graphic Library

Parameter

Description

Layer | ndex

The layer to be used.

Return value

=0 if successful.
0 on error.
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5.3.1.185 GUI_YUV_GetpData()

Description

Returns a pointer to the YUV plane of the current layer and the size of the plane in bytes.

Prototype
U32 *QU _YUV_GCet pDat a(U32 * pSize);
Parameters
Parameter Description
pSi ze Pointer to a U32 value for returning the plane size.

Return value
Pointer to the YUV plane.
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5.3.1.18.6 GUI_YUV_GetpDataEx()

Description

2-D Graphic Library

Returns a pointer to the YUV plane of the given layer and the size of the plane in bytes.

Prototype
U32 *QGUl _YUV_GCet pDat aEx(i nt Layer | ndex,
U322 * pSize);
Parameters
Parameter Description

Layer | ndex

The layer to be used.

pSi ze

Pointer to a U32 value for returning the plane size.

Return value
Pointer to the YUV plane.
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5.3.1.18.7 GUI_YUV_InvalidateArea()

Description

2-D Graphic Library

Invalidates the given area of the current layer. During the next interval that area will be

(re)calculated.

Prototype
void QU _YWV_I nvalidateArea(int x,

int vy,

int xSize,

int ySize);
Parameters

Parameter Description

X X-position in pixels.
y Y-position in pixels.
xSi ze Y-size in pixels.
xSi ze Y-size in pixels.
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5.3.1.18.8 GUI_YUV_SetPeriod()

Description

Sets the recalculation period of the YUV device in the current layer.

Prototype
int GU _YUV_Set Period(unsigned Period);
Parameters
Parameter Description
Peri od The period in ms to be used

Return value

=0 if successful.
0 on error.
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5.3.1.18.9 GUI_YUV_SetPeriodEx()

Description

Sets the period to be used for (re)calculation.

Prototype
int GU _YUV_Set Peri odEx(int Layer | ndex,
unsi gned Peri od);
Parameters
Parameter Description
Layer | ndex The layer to be used
Peri od The period in ms to be used

Return value

=0 if successful.
0 on error.
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5.3.1.19 Cache with color reducer

Using a cache with color reducer can make sense if the display controller does not support
reading frame buffer data and/or a display driver cache uses too much RAM. If enabled all
drawing operations are executed once within the cache using the given color conversion
and once with the native display driver configured in LCD_X Confi g(). To be able to use
such a cache nothing needs to be configured or changed. Simply enable it with one of
the following functions after GUI _I nit (). Once enabled only the colors of the given color
conversion could be used.

5.3.1.19.1 GUI_GCACHE_1_Create()

Description

Enables a global display cache which works with 4bpp color depth for the current layer.

Prototype
int GU _GCACHE 1 _Create(const LCD APl _COLOR CONV * pCol or ConvAPI);
Parameters
Parameter Description
pCol or ConvAPI Color conversion to be used.

Return value

0 on success
1 on error.

Additional information

Once enabled only the colors of the given color conversion can be used. Reading operations
or XOR-operations will use the content of the cache.
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5.3.1.19.2 GUI_GCACHE_1 CreateEx()

Description
Enables a global display cache which works with 4bpp color depth.

Prototype
int GU _GCACHE_1_Creat eEx( i nt Layer | ndex,
const LCD_API _COLOR_CONV * pCol or ConvAPI ) ;
Parameters
Parameter Description
Layer | ndex Layer index to be used.
pCol or ConvAPI Color conversion to be used.

Return value

0 on success
1 on error.

Additional information

Once enabled only the colors of the given color conversion can be used. Reading operations
or XOR-operations will use the content of the cache.
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5.3.1.19.3 GUI_GCACHE_4 Create()

Description

Enables a global display cache which works with 4bpp color depth for the current layer.

Prototype
int GU _GCACHE 4 Create(const LCD APl _COLOR _CONV * pCol or ConvAPI);
Parameters
Parameter Description
pCol or ConvAPI Color conversion to be used.

Return value

0 on success
1 on error.

Additional information

Once enabled only the colors of the given color conversion can be used. Reading operations
or XOR-operations then use the content of the cache.
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5.3.1.19.4 GUI_GCACHE_4 CreateEx()

Description
Enables a global display cache which works with 4bpp color depth.

Prototype
int GU _GCACHE_4_Creat eEx( i nt Layer | ndex,
const LCD_API _COLOR_CONV * pCol or ConvAPI ) ;
Parameters
Parameter Description
Layer | ndex Layer index to be used.
pCol or ConvAPI Color conversion to be used.

Return value

0 on success
1 on error.

Additional information

Once enabled only the colors of the given color conversion can be used. Reading operations
or XOR-operations then use the content of the cache.
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5.3.1.20 Setting hook functions

5.3.1.20.1 GUI_SetAfterExitHook()

Description

Sets an optional function to be called during the process of deinitialization. It may be used
for example to free memory the user has allocated.

Prototype

voi d GUI _Set Aft er Exi t Hook(void ( *pFunc)());

Parameters

Parameter Description
pFunc Pointer to a function called before GUI _Exi t () returns.
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5.3.1.20.2 GUI_SetAfterinitHook()

Description

Sets an optional function to be called during the process of initialization. It may be used
for example for putting a PID into operation after the GUI has been initialized.

Prototype
voi d QU _Set Afterl nitHook(void ( *pFunc)());
Parameters
Parameter Description
Func Pointer to a function called immediately before GUI I nit ()
P returns.

Additional information

This function should be called before GUI | nit () is called.
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5.3.1.20.3 GUI_SetControlHook()

Description

2-D Graphic Library

Under certain circumstances it could make sense to have a function which is called imme-
diately before a display driver cache operation should be executed. It could be used for
example if GUI DRV_Li n is used for managing the content of a layer and a custom function
should be used for transferring it to the display.

Prototype
voi d QU _Set Control Hook(void ( *pFunc)(int Layerlindex , int Cmd ));
Parameters
Parameter Description
Callback function to be called before a driver cache operation
pFunc
should be executed.

Additional information

That function is called independently of the existence of a cache in the driver.
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5.3.1.20.4 GUI_SetRefreshHook()

Description

2-D Graphic Library

Sets a callback function which waits until the vertical non display period has been reached
before updating the screen. Tearing effects could occur if the content of the frame buffer
changes during the display controller is not in the vertical non display period and currently
updating the screen. A detailed description of tearing effects can be found in the chapter
Multiple Buffering on page 831. If tearing effects should not occur and the following as-
sumptions are fulfilled that function can be used to avoid those effects:

e Display uses an indirect interface

e Display provides a tearing signal (TE)

e Display communication is fast enough for updating the frame buffer within the vertical
non display period. The function sets a callback function which is called immediately
before sending any content to the display controller. That gives the application the
chance to wait until the display controller is within the vertical non display period. That
can be achieved by polling the TE-pin of the display (if available). The function should
return immediately after reaching the non display period. After that the driver sends its
(dirty) content to the display controller.

Prototype

voi d GUl _Set Ref reshHook(void ( *pFunc)());

Parameters

Parameter

Description

pFunc

Callback function to be called before a driver cache operation

should be executed.

Additional information

When using this function it is important to avoid writing to the display controller for each
drawing operation. This can be achieved by the cache locking mechanism. Details can be

found in the section Cache group on page 3404.
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5.3.1.21 Data structures

5.3.1.21.1 GUI_ALPHA_STATE

Description
Used for storing the alpha value with GUI _Set User Al pha() .

Definition
#defi ne GUI _MAKE_ALPHA( Al pha, Col or) ((U32)
(((U32) Al pha << 24) | (Col or & OXFFFFFF)))
Symbols
Definition Description

GUI _MAKE_ALPHA( Al pha, | Internal use.

See also
e QU _Set User Al pha()
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5.3.1.21.2 GUI_BITMAPSTREAM_INFO

Description

Information about a streamed bitmap.

Type definition

typedef struct {
int XSize;
int VYSize;
int BitsPerPixel;
int NunCol ors;
int HasTrans;
} GUI _BI TMAPSTREAM | NFO,

Structure members

Member Description
XSi ze Pixel size in X of the image.
YSi ze Pixel size in Y of the image.
Bi t sPer Pi xel Number of bits per pixel.
NunCol or s Number of colors in case of an index based image.
HasTr ans In case of an index based image 1 if transparency exist, O if
not.
See also

e (U _Cet StreanmedBit mapl nfo()
e (Ul _Cet StreanedBit mapl nf oEx()
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5.3.1.21.3 GUI_BITMAPSTREAM_PARAM

Description

Contains a command to be used by a set hook function for GUI _Dr awSt r eamredBi t mapEXx() .

Type definition

typedef struct {

i nt Cnd;
u32 V;
void * p;

} GUI _BlI TVAPSTREAM _PARAM

Structure members

Member Description
Cnd Command to be executed.
v Depends on the command to be executed.
p Depends on the command to be executed.

Supported values for member Cnd

When receiving this command the application
can spend a buffer for the palette of a bitmap
stream.

Parameters:

p - Pointer to the buffer or NULL

v - Requested buffer size

QU _BI TMAPSTREAM GET_BUFFER

If the application has spend a buffer for the
palette here the buffer should be released.
GUI _BI TMAPSTREAM RELEASE_BUFFER Parameters:

p - Pointer to buffer to be released

v - nhot used

This command is sent after loading the palette
and before drawing the image to be able to
modify the palette of the streamed image.
Parameters:

p - Pointer to palette data

v - Number of colors in palette

GUI _BI TMAPSTREAM _MODI FY_PALETTE

See also
e QU _Set StreanedBi t mapHook()
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5.3.1.21.4 GUI_DIRTYDEVICE_INFO

Description

Information about the dirty device.

Type definition

typedef struct {

void * pbDat a;

i nt x0;

i nt yO0;

i nt xSi ze;

i nt ySi ze;

i nt Li neOf f;

i nt Byt esPer Pi xel ;
i nt IsDirty;

} GU _DI RTYDEVI CE_| NFQ,

Structure members

Member Description
pDat a Pointer to the first changed pixel.*1
x0 Leftmost position of changed area.
yO0 Topmost position of changed area.
xSi ze Size in X of changed area.
ySi ze Size in Y of changed area.
Li neOr f Number of pixels (stride) from one line to the next line.*1
Byt esPer Pi xel Number of bytes required per pixel.
IsDirty Indicates if dirty pixels exist.
See also

e GU _DI RTYDEVI CE_Fet ch()

Note

*1 Only available if the DIRTYDEVICE is created before the driver has been created.
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5.3.1.21.5 GUI_GRADIENT_INFO

Description

Information used for drawing multi-color gradients.
Type definition
typedef struct {

Ul6 Pos;

QU _COLOR Color;
} GUI _GRADI ENT_I NFQ,

Structure members

Member Description
Start position of color. The next entry is the end position.
Pos The last entry also defines the x1 / y1 position of the gradi-
ent, either if it's a horizontal or vertical gradient.
Col or Col or to be used.

Additional information

The member Pos is used to define the start and end position of the colors. It defines also
the size of the gradient.

See also

e QU _DrawG adi ent MH()

e QU _DrawG adi ent MV/()

e QU _DrawG adi ent MHEX()
e QU _DrawG adi ent WEX()
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5.3.1.21.6 GUI_POINT

Description

Implementation of a point on the screen.
Type definition
typedef struct {

| 16P Xx;

| 16P v;
} GUI _PO NT;

Structure members

Member Description
X X-position of the point.

y Y-position of the point.
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5.3.1.21.7 GUI_QR_INFO

Description

Information about a QR code.

Type definition

typedef struct {
int Version;
int Wdth;
int Size;

} QU _QR_INFG

Structure members

Member Description
Ver si on Ver si on according to QR code documentation.
W dt h Number of ‘Modules’.
Si ze Si ze of bitmap in pixels.
See also

e QU _ R Getlnfo()
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5.3.1.21.8 GUI_RECT

Description

Implementation of a rectangle on the screen.

Type definition

typedef struct {

116 xO;
116 yO;
116 x1;
116 y1,

} GUI _RECT;

Structure members

Member

Description

x0

X-position of top left point of the rectangle.

y0

Y-position of top left point of the rectangle.

x1

X-position of bottom right point of the rectangle.

y1l

Y-position of bottom right point of the rectangle.
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5.3.1.22 Defines

5.3.1.22.1 Axis values

Description

CHAPTER 5

2-D Graphic Library

Defines to distinguish between the X and Y axis. Used in various emWin functions.

Definition

#define GU_COORD X 0
#define GU_COORD Y 1

Symbols
Definition Description
GUI _COORD_X X axis.
GUl _COORD_Y Y axis.
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5.3.1.22.2 Barcode types

Description
Type of barcode to be drawn.
Definition

#define GU _BARCODE | TF 0
#defi ne GUI _BARCCDE_128 1

Symbols

Definition Description

Interleaved 2 of 5 (ITF) which can display an even
amount of digits.

GUl _BARCODE_128 Code128 which can display all 128 ASCII characters.

GUI _BARCODE_| TF
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5.3.1.22.3 Drawing modes

Description

These flags define the mode to be used for drawing operations.

Definition
#define GU _DM NORMAL (0)
#define GU _DM XOR (1 << 0)
#define GUI _DM TRANS (1 << 1)
#define GU _DM REV (1 << 2)
Symbols
Definition Description

Default: The content of the display is overdrawn by the

GUI _DM_NORVAL graphic.

The content of the display is inverted when it is over-

GUI _DM_XCR drawn. Restrictions are listed below.

When drawing shapes with a background and fore-

G _DMLTRANS ground color the background color will be transparent.

GUl _DM REV Swaps background and foreground color.

Restrictions

e XOR mode is useful only when using two displayed colors inside the active window or
screen.

e Functions which make use of the pen size might not work properly if the drawing mode
is XOR and the pen size is unequal to 1. So before using one of those functions either the
drawing mode should be set to NORMAL or the pen size should be set to 1. The functions
which regard the pen size are listed in the description of GUI _Set PenSi ze on page 308.

e When drawing bitmaps with a color depth greater than 1 bit per pixel (bpp) this drawing
mode takes no effect.

e When using drawing functions such as GU _DrawPol yLi ne() or multiple calls of
@QUJl _DrawlLi neTo(), the fulcrums are inverted twice. The result is that these pixels
remain in the background color.

emWin User Guide & Reference Manual © 2024 SEGGER Microcontroller GmbH



442 CHAPTER 5 2-D Graphic Library

5.3.1.22.4 ECC levels for QR codes

Description

Error correction level to be used by the Reed-Solomon error correction for a QR code.

Definition
#define GU _QR_ECLEVEL_L 0
#define GU _QR ECLEVEL_M 1
#define GU _QR ECLEVEL_Q 2
#define GU _QR_ECLEVEL_H 3
Symbols
Definition Description
QU QR ECLEVEL_L About 7% or less errors can be corrected.
GU QR ECLEVEL_M About 15% or less errors can be corrected.
QU QR ECLEVEL_Q About 25% or less errors can be corrected.
QU _QR ECLEVEL_H About 30% or less errors can be corrected.
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5.3.1.22.5 Line styles

Description

Style how a line is drawn.

Definition
#define QU _LS SCLID (0)
#define GU _LS_DASH (1)
#define QU _LS DOT (2)
#define GU _LS_DASHDOT (3)
#define GU _LS_DASHDOTDOT (4)
Symbols
Definition Description
GJ LS saLID Lines are drawn solid (default).
GUl _LS DASH Lines are drawn dashed.
GUJ _LS DOr Lines are drawn dotted.
GUI _LS DASHDOT Lines are drawn alternating with dashes and dots.
GUl _LS DASHDOTDOT Lines are drawn alternating with dashes and double dots.
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5.4 Displaying bitmap files

The recommended and most efficient way to display a bitmap known at compile time is
to use the Bitmap Converter to convert it into a C file and add it to the project / make-
file. Details about the Bitmap Converter can be found in the chapter Bitmap Converter on
page 3067.

If the application needs to display images not known at compile time, the image needs to
be available in a graphic file format supported by emWin. In this case, the image file can
reside in memory or on an other storage device; it can be displayed even if the amount of
available memory is less than the size of the image file. emWin currently supports BMP-,
JPEG- and GIF-files. PNG-file support can be achieved by adding the PNG-library available
on our website which comes with its own BSD style license. More details about PNG support
can be found under PNG file support on page 490.
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5.4.1 BMP file support

CHAPTER 5

Displaying bitmap files

Although bitmaps which can be used with emWin are normally compiled and linked as C
files with the application, there may be situations when using these types of structures is
not desirable. A typical example would be an application that continuously references new
images, such as bitmaps downloaded by the user. The following functions support bnp files
which have been loaded into memory.

For images that you plan to re-use (e.g. a company logo) it is much more efficient to
compile and link it as C file which can be used directly by emWin. This may be easily done

with the Bitmap Converter.

54.1.1 Supported formats

The BMP file format has been defined by Microsoft. emWin supports the BMP file format
version 3. That contains a couple of different image formats shown in the table below:

Bits per pixel Indexed Compression Supported
1 yes no yes
4 yes no yes
4 yes yes yes
8 yes no yes
8 yes yes yes
16 no no yes
24 no no yes
32 no no yes

5412 BMP API

The table below lists the available BMP file related routines in alphabetical order. Detailed

function descriptions follow:

Routine

Description

GUI _BWP_Draw()

Draws a BMP file which has been loaded into mem-

ory.

GUI _BMP_Dr awEx ()

Draws a BMP file which does not need to be loaded

into memory.

GUI _BMP_Dr awScal ed()

Draws a BMP file with scaling which has been

loaded into memory.

QU _BMP_Dr awScal edEx()

Draws a BMP file with scaling which does not need
to be loaded into memory.

GUI _BMP_Enabl eAl pha()

Enables alpha channel for 32bpp V3 BMP files.

QU _BMP_Get XSi ze()

Returns the X-size of a BMP file loaded into memo-
ry.

GUI _BMP_Get XSi zeEx()

Returns the X-size of a BMP file which does not
need to be loaded into memory.

GUl _BMP_Get YSi ze()

Returns the Y-size of a bitmap loaded into memory.

GUI _BMP_Get YSi zeEx()

Returns the Y-size of a BMP file which does not
need to be loaded into memory.

GUI _BMP_Seri alize()

Creates a BMP file.

QU _BMP_Seri alizeEx()

Creates a BMP file from the given rectangle.

GUI _BWMP_Seri al i zeExBpp()

Creates a BMP file from the given rectangle using
the specified color depth.
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5.4.1.2.1 GUI_BMP_Draw()

Description

Draws a Windows bmp file, which has been loaded into memory, at a specified position in
the current window.

Prototype
int GU _BMP_Draw(const void * pBWP,
i nt x0,
i nt y0);
Parameters
Parameter Description
BVP Pointer to the start of the memory area in which the bmp file
P resides.
%0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Return value
=0 on success.
*#0 if the function fails.

Additional information

The table at the beginning of the chapter shows the supported BMP file formats. The ex-
ample 2DG._Dr awBMP. ¢ shows how to use the function.
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5.4.1.2.2 GUI_BMP_DrawEXx()

Description

Draws a bmp file, which does not have to be loaded into memory, at a specified position
in the current window.

Prototype
int GU _BMP_Dr awEx( GUI _GET_DATA FUNC * pf Get Dat a,
voi d *p,
i nt x0,
i nt y0);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
<0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Return value
=0 onh success.
*0 if the function fails.

Additional information

This function is used for drawing bmp files if not enough RAM is available to load the
whole file into memory. The GUI library then calls the function pointed by the parameter
pf Get Dat a to read the data. The GetData function needs to return the number of requested
bytes. The maximum number of bytes requested by the GUI is the number of bytes needed
for drawing one line of the image.
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5.4.1.2.3 GUI_BMP_DrawScaled()

Description

Draws a bmp file, which has been loaded into memory, at a specified position in the current
window using scaling.

Prototype
int GU _BMP_DrawScal ed(const void * pFil eDat a,
i nt x0,
i nt yoO,
i nt Num
i nt Denom ;
Parameters
Parameter Description
OFi | eDat a Pomter to the start of the memory area in which the bmp file
resides.
%0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Num Numerator to be used for scaling.
Denom Denominator used for scaling.
Return value
=0 onh success.
*0 if the function fails.

Additional information

The function scales the image by building a fraction with the given numerator and denom-
inator. If for example an image should be shrunk to 2/3 of size the parameter Numshould
be 2 and Denomshould be 3.
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5.4.1.2.4 GUI_BMP_DrawScaledEx()

Description

Draws a bmp file, which does not have to be loaded into memory, at a specified position
in the current window using scaling.

Prototype
int GU _BWMP_DrawScal edEx( GU _GET_DATA FUNC * pf Get Dat a,
voi d *p,
i nt x0,
i nt yo,
i nt Num
i nt Denon) ;
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
<0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Num Numerator to be used for scaling.
Denom Denominator used for scaling.
Return value
=0 on success.
*#0 if the function fails.

Additional information

The function scales the image by building a fraction with the given numerator and denom-
inator. If for example an image should be shrunk to 2/3 of size the parameter Numshould
be 2 and Denomshould be 3. For more details, refer to GUI _BMP_Dr awEx() .
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5.4.1.25 GUI_BMP_EnableAlpha()

Description
Enables semi-transparency for BMP files with a color depth of 32bpp.

Prototype

voi d GUI _BMP_Enabl eAl pha(voi d);

Additional information

The BMP file format has been defined 1990 by Microsoft. The version of that format is
V3. There do not exist earlier versions. In the further course Microsoft defined V4 (with
Windows 95) and V5 (with Windows 98). But applications with support for those formats
are very rarely. Unfortunately the defacto standard V3 does not support semi-transparency,
whereas V4 and V5 offers that feature.

The bitmap converter of emWin is able to save images with alpha channel as 32bpp BMP-
file. It simply preserves the alpha values in the upper 8 bits of each pixel. These bits are
not used in the V3 standard for 32bpp BMP-files. To be able to draw this kind of images
saved by the BitmapConverter GUI _BMP_Enabl eAl pha() needs to be called. It should be
mentioned that this kind of alpha channel support is not the same as defined in the newer
versions V4 and V5.

Using GUI _BMP_Enabl eAl pha() makes only sense, if the alpha channel of 32bpp BMP-files is
definitively used, because observing the alpha channel decreases the drawing performance
slightly.
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5.4.1.2.6 GUI_BMP_GetXSize()

Description

CHAPTER 5

Displaying bitmap files

Returns the X-size of a specified bitmap which has been loaded into memory.

Prototype
int GU _BMP_Cet XSi ze(const void * pBW);
Parameters
Parameter Description
Pointer to the start of the memory area in which the bmp file
PBVP resides

Return value
X-size of the bitmap.
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5.4.1.2.7 GUI_BMP_GetXSizeEx()

Description

Returns the X-size of a specified bmp file which does not have to be loaded into memory.

Prototype
int GU _BMP_Get XSi zeEx(GUI _GET_DATA FUNC * pf Get Dat a,
voi d *p);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.

Return value
X-size of the bitmap.
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5.4.1.2.8 GUI_BMP_GetYSize()

Description

CHAPTER 5
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Returns the Y-size of a specified bitmap which has been loaded into memory.

Prototype
int GU _BMP_CetYSi ze(const void * pBWP);
Parameters
Parameter Description
Pointer to the start of the memory area in which the bmp file
PBVP resides

Return value
Y-size of the bitmap.
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5.4.1.2.9 GUI_BMP_GetYSizeEx()

Description

Returns the Y-size of a specified bmp file which does not have to be loaded into memory.

Prototype
int GU _BMP_GetYSi zeEx(GUI _GET_DATA FUNC * pf Get Dat a,
voi d *p);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.

Return value
Y-size of the bitmap.
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5.4.1.2.10 GUI_BMP_Serialize()

Description

The function creates a BMP file containing the complete content of the LCD. The BMP file is
created using the color depth which is used in emWin at a maximum of 24 bpp. In case of
using a color depth of less than 8bpp the color depth of the BMP file will be 8bpp.

The currently selected device is used for reading the pixel data. If a Memory Device is
selected its content is written to the file.

This function does not support storing compressed BMP data.

Prototype
void GUI _BMP_Serialize(GU _CALLBACK VO D U8_P * pfSerialize,
voi d * p);
Parameters
Parameter Description

pfSerialize Pointer to serialization function

p Pointer to user defined data passed to serialization function
Example

The following example shows how to create a BMP file under windows.

static void _DrawSonet hi ng(void) {
/* Draw sonet hing */
GUl _Dr awLi ne(10, 10, 100, 100);

}
static void _WiteByte2File(U8 Data, void * p) {

U32 nWitten;

WiteFile(*((HANDLE *)p), &Data, 1, &Witten, NULL);
}

static void _ExportToFile(void) {
HANDLE hFile = CreateFile("C\\GQU _BWP_Serialize.bnp", GENERIC WRITE, 0, O,
CREATE_ALWAYS, FILE_ATTRI BUTE_NORMAL, O0);
GUl _BWMP_Serialize(_WiteByte2File, &hFile);
Cl oseHandl e( hFi | e);

}

voi d Mai nTask(void) {
QU _Init();
_DrawSonet hi ng() ;
_Export ToFil e();

}
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5.4.1.2.11 GUI_BMP_SerializeEx()

Description

CHAPTER 5 Displaying bitmap files

The function creates a BMP file containing the given area. The BMP file is created using
the color depth which is used in emWin at a maximum of 24 bpp. In case of using a color
depth of less than 8bpp the color depth of the BMP file will be 8bpp. The currently selected
device is used for reading the pixel data. If a Memory Device is selected its content is

written to the file.

This function does not support storing compressed BMP data.

Prototype
void GUI _BMP_Seri al i zeEx(GUI _CALLBACK_ VO D U8_P * pfSerialize,
int x0,
i nt yoO,
int xSi ze,
i nt ySi ze,
voi d * p);
Parameters
Parameter Description

pfSerialize

Pointer to user defined serialization function. See prototype

below.
x0 Start position in X to create the BMP file.
y0 Start position in Y to create the BMP file.
xSi ze Size in X.
ySi ze Sizein Y.
p Pointer to user defined data passed to serialization function.

Prototype of GUI_CALLBACK_VOID_US_P

void GUI _CALLBACK VO D U8_P(U8 Data, void * p);

Additional information

An example can be found in the description of GUI _BMP_Seri al i ze() .
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5.4.1.2.12 GUI_BMP_SerializeExBpp()

Description

The function creates a BMP file containing the given area using the specified color depth.
In case of using a color depth of less than 8bpp the color depth of the BMP file will be 8bpp.
The color depth should be a multiple of 8. In case of a system color depth of more than
8bpp the color depth needs to be 16bpp or more. The currently selected device is used for
reading the pixel data. If a Memory Device is selected its content is written to the file.
This function does not support storing compressed BMP data.

Prototype
void GUI _BMP_Seri al i zeExBpp( GUI _CALLBACK VO D_U3_P * pfSeriali ze,
i nt x0,
i nt yo,
i nt xSi ze,
i nt ySi ze,
voi d *p,
i nt Bi t sPer Pi xel ) ;
Parameters
Parameter Description
. Pointer to user defined serialization function. See prototype
pfSerialize
below.
x0 Start position in X to create the BMP file.
y0 Start position in Y to create the BMP file.
xSi ze Size in X.
ySi ze Sizein Y.
p Pointer to user defined data passed to serialization function.
Bi t sPer Pi xel Color depth.

Prototype of GUI_CALLBACK_VOID_U8 P

voi d GUI _CALLBACK VO D U8 _P(U8 Data, void * p);

Additional information

An example can be found in the description of GUI _BMP_Seri al i ze() above.
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5.4.2 JPEG file support

JPEG (pronounced “jay-peg”) is a standardized compression method for full-color and gray-
scale images. JPEG is intended for compressing “real-world” scenes; line drawings, cartoons
and other non-realistic images are not its strong suit. JPEG is lossy, meaning that the
output image is not exactly identical to the input image. Hence you must not use JPEG
if you have to have identical output bits. However, on typical photographic images, very
good compression levels can be obtained with no visible change, and remarkably high
compression levels are possible if you can tolerate a low-quality image.

5.4.2.1 Supported JPEG compression methods

This software implements JPEG baseline, extended-sequential and progressive compres-
sion processes. Provision is made for supporting all variants of these processes, although
some uncommon parameter settings are not implemented yet. For legal reasons, code for
the arithmetic-coding variants of JPEG is not distributed. It appears that the arithmetic
coding option of the JPEG spec is covered by patents owned by IBM, AT&T, and Mitsubishi.
Hence arithmetic coding cannot legally be used without obtaining one or more licenses. For
this reason, support for arithmetic coding has not been included. (Since arithmetic coding
provides only a marginal gain over the unpatented Huffman mode, it is unlikely that very
many implementations will support it.)

5.4.2.2 Limitations

The JPEG file support does not contain provision for the hierarchical or lossless processes
defined in the standard.

Furthermore, only JPEG files based on the yCbCr and gray scale color spaces are supported.

5.4.2.3 Converting a JPEG file to C source

Under some circumstances it can be useful to add a JPEG file as C file to the project. In
this case the JPEG file first needs to be converted to a C file. This can be done using the
tool Bi n2C. exe shipped with emWin. It can be found in the Tool s subfolder. It converts
the given binary file (in this case the JPEG file) to a C file. The filename of the C file is the
same as the binary file name with the file extension . c. The following steps will show how
to embed a JPEG file using Bi n2C:

e Start Bi n2C. exe and select the JPEG file to be converted to a C file, for example
‘Image.jpeg’ and convert it to a C file.
e Add the C file to the project.

Example

The following example shows how to display the converted JPEG file:

#i nclude "GJ . h"
#include "l mage.c" /* Include the converted Cfile */
voi d Mai nTask(void) {

QU _Init();

GUl _JPEG Draw( acl mage, sizeof (aclmage), 0, 0);

5.4.2.4 Displaying JPEG files

The graphic library first decodes the graphic information. If the image has to be drawn
the decoding process takes considerable time. If a JPEG file is used in a frequently called
callback routine of the Window Manager, the decoding process can take a considerable
amount of time. The calculation time can be reduced by the use of Memory Devices. The best
way would be to draw the image first into a Memory Device. In this case the decompression
would be executed only one time. For more information about Memory Devices, refer to
chapter Memory Devices on page 2871.
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5.4.2.5 Hardware support for decoding JPEG files
It is possible to use a hardware JPEG decoder of a MCU. For further information, please
refer to JPEG decoding on page 168.

5.4.2.6 IDCT configuration

Through the configuration define GUI _JPEG_CONFI G_| DCT, it is possible to select one of the
five available software algorithms that compute the Inverse Discrete Cosine Transformation
(IDCT) during the decoding process of a JPEG image.

The configuration define can be redefined in the GUI _Conf . h header. Below is an example,
the | 32_SCALAR algorithm is selected as the default.

#define GU _JPEG CONFI G_| DCT GUI _I DCT_| 32_SCALAR

Available IDCT algorithms

Configuration options Description
QU _IDCT |16 _SCALAR 16-bit integer algorithm, scalar.
GUI _I DCT_I| 16_NEON 16-bit integer algorithm, in vectorized Neon.

GUJ _IDCT_ |16 HELI UM 16-bit integer algorithm, in vectorized Helium.
QU _I DCT I 32_SCALAR 32-bit integer algorithm, scalar.
QU _IDCT |32 HELI UM 32-bit integer algorithm, in vectorized Helium.

Platform compatibility
The scalar algorithms (116 and 132) can be used on all platforms.

The Helium algorithms are intended to be used with CPUs of the ARM v8.1-M architecture,
e.g. Cortex-M85 and Corted-M55.

The Neon algorithms run on ARM’s A-profile and R-profile processors, e.g. ARM Cortex-A9.

Notes on performance

e Given that the algorithm is supported, the Neon and Helium algorithms are faster than
their counterpart scalar algorithms.

e The 16-bit IDCT is slightly less accurate than the corresponding 32-bit IDTC, but it is
also slightly faster. The results on display are indistinguishable to the human eye.

e The chapter Performance and Resource Usage on page 3414 contains a table with
detailed performance values of the JPEG decoder.

5.4.2.7 Memory usage

The JPEG decompression uses approximately 33 KB RAM for decompression independent
of the image size and a size dependent amount of bytes. The RAM requirement can be
calculated as follows:

Approx. RAM requirenent = X-Size of inage * 80 bytes + 33 KB

The X-size dependent amount depends on the compression type of the JPEG file. The fol-
lowing table shows some examples:

comrenen | e | e | S
H1V1 160x120 45 12
H2v2 160x120 46 13
GRAY 160x120 38 4
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The memory required for the decompression is allocated dynamically by the emWin memory
management system. After drawing the JPEG image the complete RAM will be released.

5.4.2.8 Progressive JPEG files

Contrary to baseline and extended-sequential JPEG files progressive JPEGs consist of mul-
tiple scans. Each of these scans is based on the previous scan(s) and refines the appear-
ance of the JPEG image. This requires scanning the whole file even if only one line needs
to be decompressed.

The structure member Pr ogr essi ve of the structure GUI _JPEG | NFO indicates whether a
JPEG image is progressive or not.

5.4.2.9 JPEG API

The table below lists the available JPEG file related routines in alphabetical order. Detailed
function descriptions follow:

Functions

Routine Description

Draws a JPEG file which has been loaded into
memory.

Draws a JPEG file which does not need to be
loaded into memory.

QU _JPEG Dr aw()

GUI _JPEG_Dr awEx()

Draws a JPEG file with scaling which has been

QU _JPEG DrawScal ed() loaded into memory.

Draws a JPEG file with scaling which does not
need to be loaded into memory.

Fills a GUI _JPEG I NFO structure with informa-
GUI _JPEG Get I nfo() tion about a JPEG file, which has been loaded
into memory.

Fills a GUI _JPEG | NFO structure with informa-
GUl _JPEG Get | nf oEx() tion about a JPEG file, which does not have to
be loaded into memory.

GUI _JPEG Dr awScal edEx()

Sets function pointer to copy the decoded JPEG

QU _JPEG Set pf Wit ePixel s() to the display

Data structures

Structure Description
GUl _JPEG | NFO Information about a JPEG image.
Prototypes
Structure Description
GUl _JPEG WRI TECL| PPEDPI X- Function that retrieves the decoded result of a JPEG
ELS FUNC and writes the pixels to the display.
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5.4.29.1 Functions

5.4.2.9.1.1 GUI_JPEG_Draw()

Description

Draws a JPEG file, which has been loaded into memory, at a specified position in the current

window.

Prototype

int GU _JPEG Drawconst void * pFil eData,
i nt Dat aSi ze,
i nt x0,
i nt y0);

Parameters

Parameter Description
Fi | eDat a Pointer to the start of the memory area in which the JPEG

P file resides.

Dat aSi ze Number of bytes of the JPEG file.

0 X-position of the upper left corner of the bitmap in the dis-

play.
0 Y-position of the upper left corner of the bitmap in the dis-

y play.

Return value

=0 onh success

*0 if the function fails. (The current implementation always returns 0).

Additional information

The Sanpl e folder contains the example 2DA._Dr awJPG ¢ which shows how to use the
function.
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5.4.2.9.1.2 GUI_JPEG_DrawEXx()

Description

Draws a JPEG file, which does not have to be loaded into memory, at a specified position
in the current window.

Prototype
int GU _JPEG DrawEx(GUl _GET_DATA_FUNC * pf Get Dat a,
voi d *p,
i nt x0,
i nt y0);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
<0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Return value
=0 onh success.
#0 if the function fails. (The current implementation always returns 0.)

Additional information

This function is used for drawing jpegs if not enough RAM is available to load the whole file
into memory. The JPEG library then calls the function pointed by the parameter pf Get Dat a
to read the data.

The GetData function should return the number of available bytes. This may be less or
equal the number of requested bytes. The function needs at least to return 1 new byte.
The Sanpl e folder contains the example 2DG._Dr awJPGScal ed. ¢ which shows how to use
a GetData function.
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5.4.29.1.3 GUI_JPEG_DrawScaled()

Description

Draws a JPEG file, which has been loaded into memory, at a specified position in the current
window using scaling.

Prototype
int GUI _JPEG DrawScal ed(const void * pFil eData,
i nt Dat aSi ze,
i nt x0,
i nt yO,
i nt Num
i nt Denon) ;
Parameters
Parameter Description
OFi | eDat a Pomter to the start of the memory area in which the jpeg file
resides.
Dat aSi ze Number of bytes of the JPEG file.
<0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Num Numerator to be used for scaling.
Denom Denominator used for scaling.
Return value
=0 on success.
0 if the function fails. (The current implementation always returns 0).

Additional information

The function scales the image by building a fraction with the given numerator and denom-
inator. If for example an image should be shrunk to 2/3 of size the parameter Numshould
be 2 and Denomshould be 3.

The Sanpl e folder contains the example 2DGL_Dr awJPGScal ed. ¢ which shows how to draw
scaled JPEGs.
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5.4.2.9.1.4 GUI_JPEG_DrawScaledEx()

Description

Draws a JPEG file, which does not have to be loaded into memory, at a specified position
in the current window using scaling.

Prototype
int GU _JPEG DrawScal edEx( GUI _GET_DATA FUNC * pf Get Dat a,
voi d *p,
i nt x0,
i nt yoO,
i nt Num
i nt Denom ;
Parameters
Parameter Description

Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.

p Void pointer passed to the function pointed by pf Get Dat a.
<0 X-position of the upper left corner of the bitmap in the dis-
play.
0 Y-position of the upper left corner of the bitmap in the dis-
y play.
Num Numerator to be used for scaling.
Denom Denominator used for scaling.
Return value
=0 on success.
0 if the function fails. (The current implementation always returns 0).

Additional information

The function scales the image by building a fraction with the given numerator and denom-
inator. If for example an image should be shrunk to 2/3 of size the parameter Numshould
be 2 and Denomshould be 3.

For more details, refer to GUI _JPEG Dr awkEx() . The Sanpl e folder contains the example
2DGL_Dr awdPGScal ed. ¢ which shows how to use the function.
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5.4.2.9.1.5 GUI_JPEG_GetInfo()

Description

Fills a GUI _JPEG | NFO structure with information about a JPEG file, which has been loaded
into memory.

Prototype
int GU _JPEG Cetlnfo(const void * pFi | eDat a,
i nt Dat aSi ze,
QU _JPEG | NFO * plnfo);
Parameters
Parameter Description
Fi | eDat a Pointer to the start of the memory area in which the JPEG
P file resides.
Dat aSi ze Number of bytes of the JPEG file.
Info Pointer to a GUI _JPEG | NFO structure to be filled by the
P function.
Return value
=0 on success.
*0 if the function fails.

Additional information

The Sample folder contains the example 2DGL._Dr awJPG ¢ which shows how to use the
function.
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5.4.2.9.1.6 GUI_JPEG_GetInfoEx()

Description

Fills a GUI _JPEG | NFO structure with information about a JPEG file, which does not have
to be loaded into memory.

Prototype
int GU _JPEG Get | nf oEx(GU _GET_DATA FUNC * pf GetDat a,
voi d *p,
QU _JPEG | NFO * plnfo);
Parameters
Parameter Description
Pointer to a function which is called for getting data. For de-
pf Get Dat a tails about the GetData function, refer to Getting data with
the ...Ex() functions on page 497.
p Void pointer passed to the function pointed by pf Get Dat a.
Info Pointer to a GUI _JPEG | NFO structure to be filled by the
P function.
Return value
=0 on success.
*#0 if the function fails.

Additional information

For more details about the function and the parameters pf Get Data and p, refer to
GU _JPEG GetlInfo() and GU _JPEG Drawkx(). The Sanpl e folder contains the example
2DAE._Dr awdPGScal ed. ¢ which shows how to use the function.
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5.4.2.9.1.7 GUI_JPEG_SetpfWritePixels()

Description

CHAPTER 5

Displaying bitmap files

Sets function pointer to copy the decoded JPEG to the display. This function can be utilized

to measure performance of JPEG decoder.

Prototype

GUl _JPEG WRI TECLI PPEDPI XELS _FUNC *GUI _JPEG Set pf Wit ePi xel s

Parameters

(GU _JPEG WRI TECLI PPEDPI XELS_FUNC * pFunc) ;

Parameter

Description

pFunc

Pointer to a function of the type GU _JPEG WRI TECLI PPED-

Pl XELS_FUNC.

Return value

Pointer to the previously set function.
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5.4.2.9.2 Data structures

5.4.2.9.2.1 GUI_JPEG_INFO

Description

CHAPTER 5

Information about a JPEG image.

Type definition

typedef struct {
int XSize;
int YSize;
int Progessive;
} GQUI_JPEG_ | NFO

Structure members

Displaying bitmap files

Member

Description

XSi ze

X-size of the image.

YSi ze

Y-size of the image.

Pr ogessi ve

Indicates if JPEG is progressive or not

See also

e QU _JPEG Getlnfo()
e QU _JPEG GetlnfoEx()
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5.4.2.9.3 Prototypes
5.4.2.9.3.1 GUI_JPEG_WRITECLIPPEDPIXELS_FUNC

Description
Function that retrieves the decoded result of a JPEG and writes the pixels to the display.
Type definition

typedef void (GU _JPEG WRI TECLI PPEDPI XELS_FUNC)

( int X0,
int yO,
int XxSi ze,
LCD_COLOR pCol or,

*
GUl _JPEG DCONTEXT * pCont ext,
const LCD_API _COLOR_CONV * pCol or ConvAPI ) ;

Parameters
Parameter Description
x0 X drawing position of the JPEG.
y0 Y drawing position of the JPEG.
xSi ze Width of one line.
pCol or Pointer to decoded JPEG data.
pCont ext Pointer to JPEG context.
pCol or ConvAPI Pointer to selected color conversion API.
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5.4.3 GIF file support

The GIF file format (Graphic Interchange Format) has been developed by the CompuServe
Information Service in the 1980s. It has been designed to transmit images across data
networks.

The GIF standard supports interlacing, transparency, application defined data, animations
and rendering of raw text. Unsupported data like raw text or application specific data will
be ignored by emWin.

GIF files uses the LZW (Lempel-Zif-Welch) file compression method for compressing the
image data. This compression method works without loosing data. The output image is
exactly identical to the input image.

5.4.3.1 Converting a GIF file to C source

Under some circumstances it can be useful to add a GIF file as C file to the project. This can
be done by exactly the same way as described before under JPEG file support on page 458.

5.4.3.2 Displaying GIF files

The graphic library first decodes the graphic information. If the image has to be drawn the
decoding process takes considerable time. If a GIF file is used in a frequently called callback
routine of the Window Manager, the decoding process can take a considerable amount of
time. The calculation time can be reduced by the use of Memory Devices. The best way
would be to draw the image first into a Memory Device. In this case the decompression
would be executed only one time. For more information about Memory Devices, refer to
the chapter Memory Devices on page 2871.

5.4.3.3 Memory usage

The GIF decompression routine of emWin needs about 16Kbytes of dynamically allocated
RAM for decompression. After drawing an image the RAM which was used for decompression
will be released.

5.4.3.4 GIF API

The table below lists the available GIF file related routines in alphabetical order. Detailed
function descriptions follow:

Functions

Routine Description

Draws the first image of a GIF file which has

QU _G F_Draw() been loaded into memory.

Draws the first image of a GIF file which does

G _G F_Drawex() not need to be loaded into memory.

Draws the given sub ima