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English Character Display Principle

Without further ado, let's learn how ASCII codes are displayed before
displaying Chinese character. The following takes the STM32 program of the
2.13inch e-Paper HAT as an example to explain.

To display characters, you must need fonts first. The files of the Fonts
directory in the sample program correspond to different fonts. Open the file

and you can see a bunch of data.
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Each font has a structure that stores information about the font
respectively. The structure includes array pointer, font width, font height.

J typedef struct _tFomt
=

const uint8_t *tabhle;
uintlé t Width;

: uint16_t Height . 5 sFONT Font8 = |
I

Font8_Table,
} sFONT; B, /% Width %/
! | extern sFONT Font24; }.':" R T—_—
| | extern sFONT Font20; :

¢ | extern sFONT Fontl6;
i | extern sFONT Fontl2;
i | extern sFONT Font8;

The above fonts are copied from the stm32 official sample program. It is
an ASCII character. Now let's explain how we make the font. The picture below

is the font modulo of the "A" of Font8, we can use the font modulo software to
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get the data of the A character.

/i @264 "&" (5 pizels wide)
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070, fF

QxD8, J/ #8 #1

0x00, ff

0x00, ff
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The font data can be got from the font modulo software which extracts
the modulo of the font horizontally and vertically, and displays each pixel with
an array. For instance, if you want to display the "A" character, you can find the

data of the "A" character and then display the font modulo point by point.

ifes
* @brief: thiz draws a charactor on the frame buffer but not refresh
= owf
twoid Paimt_DrawCharit (Paint*® paint, iot x. imt 7. char azcii_char, sPONT® font, imt colored) |
imt i j:
unzigned int char_offzet, =
conat ungighed chare ptr = &

for [3 = 0; 7 € font-3Height; j++ | \.\
for (i =10;1 < f-:mt—)'hdt.h i+
af ﬂ,ipt:r k(080 5> £ % 903y 4

Faint I‘:av?:u::l{'pmt x 4ip oy g, colored) ;

if {i%8==T7) |
P+t

Loy

it (fomt->Width % 8 1= 0) |
! prred;

t
H
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One thing to note here is the red box, the font array is stored in ASCII

order, the first character is a space

, and the data size of each character is

the same. So subtract the ASCII code of the space bar from the ASCII code of A

to find the starting position of the data for the character "A".

e L

® @brief: thiz dizplays a string on the frame buffer but mot refrazh

uy

lwaid Paint_DrawStringht (Paint*® paant, int =, int ¥, const char* text, sFONT* font, int colored) |

const char® p_text = text,
unzigned int counter = 0
wmnt refcolunn = x;

/™ Send the string character by character on EFD #/

vhile {*p_text != 0 |

iz :ii:."pli:.-' are character onn EPD ®f

Paint_DrawCharit (paint, refcolumn, ¥,
Decrement the column position by 16 =)

T

refeolunn += font->Vidth,

/% Ppint on the next character ¥/

p_teutdd;
coint er+t,

=p_text, font,

String display is to display each character.

Character Set

colorad) ;

Well, we already know about how to display English characters. You also

need to understand the character set before displaying Chinese. What is a

character set? A character set is a collection of all characters, ASCIl code is a

character set, and ASCII has only 0~127 characters representing with one byte.

Only English can be displayed, not Chinese.
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LLTR S 3| W|"CjET EigE | an | 1 |3 |pca EaieM = |as | @ |51 |3 ls7|(C |83 | § |s3| ¢ |11s| 5
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So to display Chinese, you must use the Chinese character set. The more
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commonly used character sets in Chinese are GB2312 and GBK.

GB2312 is an extension of ASCII for Chinese characters and is compatible
with ASCII. GBK is an extension of GB2312, compatible with GB2312, and can
display more Chinese. If you are interested, you can find the definitions of
these two character sets online.

If we want to display Chinese, we only need to learn that the ASCII code is
represented by one byte while Chinese is represented by two bytes. The
character whose first byte is less than 127 is the ASCII code that is only one
byte. The character whose first byte is greater than 127 is Chinese, and two
bytes are connected together to represent a Chinese character. As Chinese
character requires two bytes, you must set Keil to GB2312 encoding mode first.

Click Edit -> Configuration to open the configuration window and select Chinese

GB2312 (Simplified).

. Canfiguration 4
Editor IEQIW'E i Fonts | User Ei:.r'nr:isi Shortout Kays | Taxt Completion | Other |

General Editor Settings: Function Display:
Encoding: |- nese

Auto Indent:  |None ,] [ Virual Spack:

™ View White Spaca
™ View End of Line

¥ Display Modules
¥ Scan function names in project files
¥ Scan function names in cument edior files

Look & Feal: =%, Project Handiing:
R Show Message Dialog during Find ale Backup files " BAK)
W Highlight Cumert Line oehaic reload of extemally modiied files
W Highlight matching and msmatched braces [~ Save Frdjed befare enlenng Debug
W Print with syntax colonng [T Szve Files before entering Debug
f Colored Edtor Tabs [~ Aufio save modfied File every |5 LI Mirwfes
C/Ce+ Fies: ASM Files: Other Fles:
' Use syntax coloning ¥ Use syntax colanng
™ Insert spaces fortabs [T Insest spaces fortabs [T Insert spaces fortabs
Tobse: T 3 T I
i Show Line Numbers W Show Line Numbers [~ Show Line Numbers
¥ Use monospaced Font ¥ Use monospaced Fort W Use monospaced Fort
B Open with Cutining

o | [
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