Appendix No. 2

LFG price checker display’s controlling sequences

version of: 2007.07.24
List of sequences:
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   length of sequences in bytes

ESC,A     [  3]
setting NORMAL mode and choosing screen background No. 

ESC,B     [  3]
setting INVERSE mode and choosing screen background No.

ESC,E     [  3]
setting backlight (BACKLIGHT = 0..16)

ESC,F     [  2]
setting default contrast level (CONTRAST=8)

ESC,J     [  2]
inversion of screen contents

ESC,K     [  6]
setting X,Y positions for character (CHAR) and GEN_NO 

ESC,L     [  3]
additional setting of generator number (GEN_NO)

ESC,M     [  3]
character attributes (CHAR)

ESC,N     [  9]
displaying rectangle (RECTANGLE)

ESC,O     [132]
icon saving (ICON) in the non volatile memory

ESC,P     [  6]
icon displaying 

ESC,Q     [132]
background saving (BACKGROUND) in the non volatile memory

0x0D      [  1]
passing the character’s address to the next line

0x20(0xFF [  1]
character displaying (CHAR)

DISPLAY’S SCREEN (appearing after switching on the mains)
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Characters table (CHAR)

    0 1 2 3 4 5 6 7 8 9 A B C D E F

-----------------------------------

2 |   ! " # $ % & ' ( ) * + , - . /

3 | 0 1 2 3 4 5 6 7 8 9 : ; < = > ?

4 | @ A B C D E F G H I J K L M N O

5 | P Q R S T U V W X Y Z [ \ ] ^ _

6 | ` a b c d e f g h i j k l m n o

7 | p q r s t u v w x y z { | } ~ 

8 |   ü é       ć   ł   Ő ő   Ź   Ć

9 | É       ö     Ś ś Ö Ü     Ł

A | á í ó ú Ą ą     Ę ę   ź

B |           Á               Ż ż
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  ---------------------------------
double-character - „€”:
0xCA,0xCB

half-character - dot:
0xCC

half-character - coma:
0xCD
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half-character - space:
0xCE

double-character 
(character being 2 regular characters wide, recalled by

2 bytes)
characters being 1 regular character wide

half-character 

(characters being ½ regular

 character wide)
-----------------------------------------------------------------------------

ESC sequence, A: ESC, „A”, BACKGROUND_NO
Description: Setting NORMAL mode of displaying (active pixel - black)
 

      and setting background. Setting character position (CHAR):

      CHAR_X =0 and CHAR_Y =0

- DISPLAY MODE: NORMAL

- GEN_NO = 0

- CHAR_ATTRIBUTE
 = 0x00

- BACKGROUND_NO
 = 0x00 to 0x0F (0x00 value - erasing display)

   7    6    5    4    3    2    1    0

-----------------------------------------

BACKGROUND_NO:

|  1 | B6 | B5 | B4 | B3 | B2 | B1 | B0 |
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-----------------------------------------

-----------------------------------------------------------------------------

ESC sequence, B: ESC, „B”, BACKGROUND_NO
Description: Setting INVERSE mode of displaying (active pixel - not  

      black)and setting background. Setting character position (CHAR):

      CHAR_X =0 and CHAR_Y =0

- DISPLAY MODE: INVERSE

- GEN_NO = 0

- CHAR_ATTRIBUTE
 = 0x00

- BACKGROUND_NO
 = 0x00 to 0x0F (0x00 value - erasing display)

   7    6    5    4    3    2    1    0

-----------------------------------------
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BACKGROUND_NO:

|  1 | B6 | B5 | B4 | B3 | B2 | B1 | B0 |

-----------------------------------------
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
ESC sequence, E: ESC, „E”, BACKLIGHT

Description: Controlling intensity of LCD backlight

BACKLIGHT: backlight intensity, range: 0..16

                value =0 minimal intensity (switched off)

                value =16 maximal intensity (full backlight)



 
   7    6    5    4    3    2    1    0

-----------------------------------------

BACKLIGHT:


|  1 | B6 | B5 | B4 | B3 | B2 | B1 | B0 |

-----------------------------------------

-----------------------------------------------------------------------------
ESC sequence, F: ESC, „F”, CONTRAST

Description: Setting default contrast level.

Default value of CONTRAST = 0x08

-----------------------------------------------------------------------------
ESC sequence, J:  ESC, „J”
Description: inversion of LCD screen contents (pixel inversion)

-----------------------------------------------------------------------------

ESC sequence, K:  ESC, „K” , CHAR_XL, CHAR_XH, CHAR_Y, 

                    GEN_NO

Description: Setting coordinates of CHAR position and choosing

generator.

Coordinates are relating to the left top corner of the screen.

     CHAR_X
: X position coordinate (line)

range:
0..191

     CHAR_Y
: Y position coordinate (column)

range:
0..63

     GEN_NO
: generator number



range:
0..12

C O D I N G
Entrance: CHAR_X (0..191), CHAR_Y(0..63)

Exit (data transmitted to LCD controller):

CHAR_X:


   7    6    5    4    3    2    1    0

-----------------------------------------

CHAR_XL:

|  1 | X6 | X5 | X4 | X3 | X2 | X1 | X0 |

-----------------------------------------




   7    6    5    4    3    2    1    0

-----------------------------------------

CHAR_XH:

|  1 |  - |  - |  - |  - |  - |  - | X7 |

-----------------------------------------




   7    6    5    4    3    2    1    0

-----------------------------------------

CHAR_Y:

|  1 |  - | Y5 | Y4 | Y3 | Y2 | Y1 | Y0 |

-----------------------------------------




   7    6    5    4    3    2    1    0

-----------------------------------------

GEN_NO:

|  1 | N6 | N5 | N4 | N3 | N2 | N1 | N0 |

-----------------------------------------

GEN_NO
Character size 

width x height

[ pixels ]
Width of half-size character

[ pixels ]
Typical size of character e.g. „E”
Number of characters in a line
Number of characters in a column
Character size 

width x height

[ mm ]
Number of bytes per generator

00
Gen06x08
3
05x07
32
8
2,40 x 4,62
6*142 bytes

01
Gen06x10
3
05x09
32
6
2,40 x 5,94
12*142 bytes

02
Gen08x08
4
06x07
24
8
2,88 x 4,62
8*142 bytes

03
Gen08x12
4
06x07
24
5
2,88 x 4,62
24*142 bytes

04
Gen08x14
4
06x09
24
4
2,88 x 5,94
14*142 bytes

05
Gen08x16
4
06x09
24
4
2,88 x 5,94
16*142 bytes

06
Gen09x18
4
07x13
21
3
3,36 x 8,58
28*142 bytes 

07
Gen10x18
5
08x13
19
3
3,84 x 8,58
30*142 bytes

08
Gen10x21
5
08x14
19
3
3,84 x 9,24
30*142 bytes

09
Gen12x21
6
10x14
16
3
4,80 x 9,24
36*142 bytes

10
Gen13x27
6
11x17
14
2
5,28 x 11,22
52*142 bytes

11
Gen16x32
8
14x21
12
2
6,72 x 13,86
64*142 bytes

12
Gen04x06
2
03x05
48
10
1,44 x 3,30
4*142 bytes

     Pixel area:         
Pixel size:


width:
0,48 mm

width:
0,44 mm

height:
0,66 mm

height:
0,62 mm

-----------------------------------------------------------------------------

ESC sequence, L:  ESC, „L”, GEN_NR

Description: Setting generator number. Generator parameters are



described in the ESC sequence, K.

     GEN_NO: generator number

range: 0-12




   7    6    5    4    3    2    1    0

-----------------------------------------

GEN_NO:

|  1 | N6 | N5 | N4 | N3 | N2 | N1 | N0 |

-----------------------------------------

-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
ESC sequence, M:  ESC, „M”, CHAR_ATTRIBUTE
Description: Sets attribute bytes for inputted characters (CHAR)




   7    6    5    4    3    2    1    0

-----------------------------------------

CHAR_ATTRIBUTE:

|  1 |  - |  - |  - |  - |  - | A1 | A0 |

-----------------------------------------

bit   A1,   A0

      0     0
- overwriting character (CHAR) on background

      0     1
- overwriting negative character (NOT)(CHAR)on background

      1     0
- OR function of character (CHAR)and background
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      1     1
- OR function of negative character (NOT)(CHAR)and background


-----------------------------------------------------------------------------

ESC sequence, N:  ESC, „N”, RECTANGLE_XL, RECTANGLE_XH,  

          RECTANGLE_Y, RECTANGLE_WIDTH_L, RECTANGLE_WIDTH_H,

          RECTANGLE_HEIGHT, RECTANGLE_ATTRIBUTE

Description:
Displaying given width and height rectangle in any area

of the display. RECTANGLE_X and RECTANGLE_Y values show the left


top corner of such rectangle. Coordinates relate to the left top


corner of the screen. RECTANGLE_X and RECTANGLE_WIDTH values are


coded by two bytes.

     RECTANGLE_X

: coordinate X (line)

range: 0-191

     RECTANGLE_Y

: coordinate Y (column)
range: 0-63

     RECTANGLE_WIDTH
: rectangle width

range: 1-192

     RECTANGLE_HEIGH
: rectangle height

range: 1-64

C O D I N G
   range: RECTANGLE_X (0..191), RECTANGLE_Y(0..63)

Coded data:

RECTANGLE_X:

   7    6    5    4    3    2    1    0

-----------------------------------------

RECTANGLE_XL:
|  1 | X6 | X5 | X4 | X3 | X2 | X1 | X0 |

-----------------------------------------



   7    6    5    4    3    2    1    0

-----------------------------------------

RECTANGLE_XH:
|  1 |  - |  - |  - |  - |  - |  - | X7 |

-----------------------------------------




   7    6    5    4    3    2    1    0

-----------------------------------------

RECTANGLE_Y:
|  1 |  - | Y5 | Y4 | Y3 | Y2 | Y1 | Y0 |

-----------------------------------------

RECTANGLE_WIDTH:

   7    6    5    4    3    2    1    0

-----------------------------------------

  RECTANGLE_WIDTH_L:
|  1 | W6 | W5 | W4 | W3 | W2 | W1 | W0 |

-----------------------------------------



   7    6    5    4    3    2    1    0

-----------------------------------------

  RECTANGLE_WIDTH_H:
|  1 |  - |  - |  - |  - |  - |  - | W7 |

-----------------------------------------




   7    6    5    4    3    2    1    0

-----------------------------------------

RECTANGLE_HEIGHT:
|  1 |  - | H5 | H4 | H3 | H2 | H1 | H0 |

-----------------------------------------

   7    6    5    4    3    2    1    0

-----------------------------------------

RECTANGLE _ATTRIBUTE:
|  1 |  - |  - |  - |  - |  - | A1 | A0 |

-----------------------------------------

bit   A1,   A0

      0     0
- overwriting rectangle (RECTANGLE) on background

      0     1
- overwriting negative rectangle (NOT)(RECTANGLE) on




  background

      1     0
- EXOR function of character (CHAR)and background

      1     1
- not used

-----------------------------------------------------------------------------

ESC sequence, O:  ESC, „O”, ICON_NO, PACK_NR, DATA
Description: Icon saving (ICON) in the non volatile memory.

ICON_NO:
0x00..0x1F icon number

PACK_NO:
0x00..0x01 pack number

DATA:

128 bytes of data (2x64)

Real data byte consists of two bytes. First byte obtains four L bits and second byte obtains four H bits of complete output byte.

   7    6    5    4    3    2    1    0

-----------------------------------------

ICON_NO:

|  1 | N6 | N5 | N4 | N3 | N2 | N1 | N0 |

-----------------------------------------

7    6    5    4    3    2    1    0

-----------------------------------------

PACK_NO:

|  1 | P6 | P5 | P4 | P3 | P2 | P1 | P0 |

-----------------------------------------

DATA[HL] = BYTE1(L), BYTE2(H)




   7    6    5    4    3    2    1    0

-----------------------------------------

BYTE(L):

|  1 |  - |  - |  - | B3 | B2 | B1 | B0 |

-----------------------------------------

   7    6    5    4    3    2    1    0

-----------------------------------------

BYTE(H):

|  1 |  - |  - |  - | B7 | B6 | B5 | B4 |

-----------------------------------------

the order of placing data on the display

-----------------------------------------------------------------------------
ESC sequence, P:  ESC, „P”, ICON_XL, ICON_XH, ICON_Y, 

                   ICON_NO

Description:
Displaying icon at the position coordinates ICON_X,


ICON_Y. Coordinates relate to the left top corner of the screen.


Icons have got defined size: height=32, width=32.

ICON_X  : coordinate X (line)

range: 0-191

ICON_Y  : coordinate Y (column)

range: 0-63

ICON_NO : icon number



range: 0-31

C O D I N G

range: ICON_X (0..191), ICON_Y(0..63)

Coded data: 

ICON_X:


   7    6    5    4    3    2    1    0

-----------------------------------------

ICON_XL:

|  1 | X6 | X5 | X4 | X3 | X2 | X1 | X0 |

-----------------------------------------



   7    6    5    4    3    2    1    0

-----------------------------------------

ICON_XH:

|  1 |  - |  - |  - |  - |  - |  - | X7 |

-----------------------------------------

   7    6    5    4    3    2    1    0

-----------------------------------------

ICON_Y:

|  1 |  - | Y5 | Y4 | Y3 | Y2 | Y1 | Y0 |

-----------------------------------------

7    6    5    4    3    2    1    0

-----------------------------------------

ICON_NO:

|  1 | I6 | I5 | I4 | I3 | I2 | I1 | I0 |

-----------------------------------------

-----------------------------------------------------------------------------

ESC sequence, Q:  ESC, „Q”, BACKGROUND_NO, PACK_NO, DATA

Description: Background saving (BACKGROUND) in the non volatile memory. Background is recalled be ESC, A and ESC, B sequences.

BACKGROUND_NO:
0x01..0x0F background number

PACK_NO:

0x00..0x18 pack number

DATA:


128 bytes of data (2x64)

Saving whole contests of the display screen background requires 24 frames 128 bytes of data each (24 * (128/2) = 1536). Real data byte consists of two bytes. First byte obtains four L bits and second byte obtains four H bits of complete output byte.

7    6    5    4    3    2    1    0

-----------------------------------------

BACKGROUND_NO:
|  1 | N6 | N5 | N4 | N3 | N2 | N1 | N0 |

-----------------------------------------

7    6    5    4    3    2    1    0

-----------------------------------------

PACK_NO:

|  1 | P6 | P5 | P4 | P3 | P2 | P1 | P0 |

-----------------------------------------

DATA[L,H] = BYTE1(L), BYTE2(H)




   7    6    5    4    3    2    1    0

-----------------------------------------

BYTE(L):

|  1 |  - |  - |  - | B3 | B2 | B1 | B0 |

-----------------------------------------

   7    6    5    4    3    2    1    0

-----------------------------------------

BYTE(H):

|  1 |  - |  - |  - | B7 | B6 | B5 | B4 |

-----------------------------------------


the order of placing data on the display

-----------------------------------------------------------------------------

0x0D sequence:  0x0D

Description: LINEFEED (LF) - moving the character’s address to the next

line (CHAR_X position = 0, CHAR_Y position = CHAR_Y + CHAR_HEIGHT)

-----------------------------------------------------------------------------
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