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1. Introduction

This document describes the overview, the function, the interface and so on of LIU
controller for POS and is the specification of the display module used to directly
control the display module for POS.

Note: LIU--DOT fluorescent display device
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2. Specification

2.1. Function
        Controls the dot display by commands and data received through serial interface
        from the host.

2.1.1. Display mode and fonts
           Displays characters.
           Also displays to the descripter (only LIUST-51).

Display Mode LIUST
-50

LIUST
-51

LIUST
-52

LIUST
-53

ANK 5x7 Font            20 digits 2 columns    *    -    -    -
ANK 5x7 Font            20 digits 2 columns
With triangle mark

   -    *    -    -

ANK 5x7 Font            20 digits 4 columns    -    -    *    -
ANK 5x7 Font            20 digits 5 columns    -    -    *    -
JIS 1·2 16x16( 8x16)Font  10(20) digits 2 columns    -    -    *    -
ANK 5x7 Font            42 digits 8 columns    -    -    -    *
JIS 1·2 16x16( 8x16)Font  16(32) digits 3 columns    -    -    -    *
JIS 1·2 24x24(12x24)Font  10(20) digits 2 columns    -    -    -    *
JIS 1·2 24x24(12x24)Font  10(20) digits 1 columns
JIS 1·2 16x16( 8x16)Font  16(32) digits 2 columns

   -    -    -    *

JIS 1·2 16x16( 8x16)Font  16(32) digits 4 columns    -    -    -    *
                                                                   *Valid / -Invalid
•  See Appendix-A1 and Appendix-A2 for fonts.



2.2

TEC Corporation         EYA03969

2.1.2. Country code
           17 kinds of country codes are provided. Codes can be switched by commands.

          Contry CODE

L
I
U
S
T
5
0

L
I
U
S
T
5
1

L8
I5
U0
SE
Ta
5s
1t

L8
I5
U2
S
T
5
1

L
I
U
S
T
5
2

L
I
U
S
T
5
3

00 USA
01 France
02 Germany
03 UK
04 Denmark 1
05 Sweden
06 Italy
07 Spain 1
08 Japan
09 Norway
0A Denmark 2
0B Spain 2
0C Latin America

* * * * * *

0D 850(East Europe) - - * - * *
0E 852(Ice Land+Greek) - - - * * *

63 Japan2 * * - - * *
64 Japan Shift JIS - - - - * *

Note: Default value is Germany when the power in on.                        *Valid/ -Invalid

2.1.3. Cursor (Valid only for ANK display mode)
  Selectable from light-up, flashing and light-off.
 Note: Default value is light-off when the power in on.

2.1.4. Brightness
Display device Selectable brightness(%)
LIUST-50 Brightness setting is not allowed.
LIUST-51 0 20 40 60 80 100
LIUST-52 0 35.7 42.9 57.1 78.6 100
LIUST-53 0 31.6 45.0 58.8 79.4 100

          Note: The default value is 100% when the power is on.
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2.1.5. Character attributes (Valid only for LIUST-52/LIUST-53)

2.1.6. External character setting (Valid only for LIUST-52/LIUST-53)
      Specify the following external character setting and setting codes
      (ANK character/20H-FFH for half-size character).
        Priority is given to external setting when displayed.
        Full size(16x16) 16
        Half size(8x16) 32
        ANK character(5x7) 32
        Full size(24x24) 16  (Valid only for LIUST-53)
        Half size(12x24) 32  (Valid only for LIUST-53)

2.1.7. Graphic display (Valid only for LIUST-52/LIUST-53)
      Can be displayed with text (maximum 40x160 LIUST-52). (No overlapping is allowed.)

blink

360msec

reverseNormal

horizontal double

160

20

3

4
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2.1.8. One line horizontal scroll (Valid only for LIUST-52/LIUST-53)
      (Specified maximum characters are 128 (64 for full size characters)
      Smooth scroll by dots. Specifying multiple lines is not allowed.
      Row specification is allowed.
      The speed of scrolling can be specified. (10ms/dot  20ms/dot)
      Other commands can be executed at the same time. (Smooth scrolling is avaible.)

2.1.9. All lines horizontal scroll (Valid only for LIUST-52/LIUST-53)
      (Specified maximum characters are 128 (64 for full size characters)
      Smooth scroll by dots. Specifying multiple lines is allowed.
      The speed of scrolling can be specified. (10ms/dot  20ms/dot)
      Other commands can not be executed at the same time. (Smooth scrolling is avaible.)
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2.2. Host interface

2.2.1. Interface

Communication method : RS232C compliant
Mode : asynchronous  Full duplex
Start bit : 1bit
Data length : 8bit
Stop bit : 1bit
Baud rate : 1200 /2400 /4800 /9600 (/19200 only for LIUST-52/LIUST-53) bit/s

 Default value is 9600bps. (Selectable by dip switch)
Parity :  EVEN /ODD /NONE  Default value is odd. (Selectable by dip switch)
Signal :  TXD,RXD,CTS,RTS
Flow control :  Hand-shake method by CTS/RTS signal.

2.2.2. Connector wiring

 PIN No.            Signal name  in/out
   1  RTS: Request To Send

   Used by the controller as the status to inform the
   host whether data receiving is enabled or disabled.
   Mark: Receiving disabled/Space:receiving enabled

  out

   2  CTS: Clear To Send
   Used by the host as the status to inform the controller
   whether data receiving is enabled or disabled.
   Mark: Receiving disabled/Space: receiving enabled

  in

   3  GND   -
   4  RXD: Receive Data

   Data input line fron the host to the controller.
   Equilibrium is “Mark”.

  in

   5  TXD: Transmit Data
   Data output line fron the controller to the host.
   Equilibrium is “Mark”.

  out

   6  12V   -
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2.2.3. Dip switch

     • LIUST-50/LIUST-51
 SW No.             Function
   1  ON 1200  OFF 2400 ON 4800 OFF 9600
   2  ON  BPS  ON  BPS OFF  BPS OFF  BPS
   3    Parity    ON:ENABLE  OFF:DISABLE
   4    Select    ON:ODD     OFF:EVEN
   5    Self test  ON:TEST    OFF:NORMAL
   6    Reserved              OFF

     • LIUST-52
 SW No.             Function
   1  ON 1200  OFF 2400  ON 4800  OFF 9600  OFF 19200
   2  ON  BPS  ON  BPS  OFF  BPS  OFF  BPS  OFF  BPS
   3  OFF  OFF  OFF  OFF  ON
   4    Parity     ON:ENABLE  OFF:DISABLE
   5    Select     ON:ODD     OFF:EVEN
   6    Self test   ON:TEST    OFF:NORMAL

     • LIUST-53
 SW No.             Function
   1  ON 1200  OFF 2400  ON 4800  OFF 9600  OFF 19200
   2  ON  BPS  ON  BPS  OFF  BPS  OFF  BPS  OFF  BPS
   3  OFF  OFF  OFF  OFF  ON
   4    Parity         ON:ENABLE         OFF:DISABLE
   5    Select         ON:ODD            OFF:EVEN
   6    Self test       ON:TEST           OFF:NORMAL
   7    Module Select  ON:Secondary      OFF:NORMAL(Primary)
   8    Display Mode   ON: ANK 5x7 Font  OFF: JIS 1·2 16x16( 8x16)Font

                      42 Colum 8 Line      16(32) Colum 3 Line
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2.2.4. Transmission sequence

        • RTS/CTS Hand-shake method

1) Receiving by RTS signal (Host -> controller)

The controller sets RTS signal to Space when receiving from the host is
enabled and sets the signal to Mark when the receiving is disabled.
Therefore, the host checks RTS signal before sending a character and sends one
character after verifying that the status is Space.

 2) Sending by CTS signal (Controller -> host)

The controller sends data to the host after verifying that CTS signal is Space.
Therefore, the host controls receiving from the controller by setting CTS
signal to Space when receiving is enabled and by setting the signal to Mark
when receiving is disabled.

2.2.5. Transmission abnormal processing

         1) Even if the data sent from the controller is not received by the host due to
transmission trouble, the controller regards the data as transmitted.

         2) When the command is received from the host and overrun and framing error
occurred,the command is ignored.

         3) When the data is received from the host and overrun and framing error occurred,
the data is ignored.

         4) When the command is received from the host and parity error occurred, the
command is ignored.

         5) When the data is received from the host and parity error occurred, the data is
ignored.

         6) An illegal command received from the host is ignored.
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3. Command
3.1. Command list

 LIUST-xxN
O.

Command Code Code(Hex)
5
0

5
1

5
2

5
3

1 Back space without
 Deleting

BS 08 * * * *

2 Line feed LF 0A * * * *
3 Carriage return CR 0D * * * *
4 Clear display ESC[2J 1B 5B 32 4A * * * *
5 Set virtual cursor ESC[Py;PxH 1B 5B Py 3B Px 48 * * * *
6 Delete to end of line ESC[0K 1B 5B 30 4B * * * *
7 Set country code ESCRn 1B 52 n * * * *
8 Dimming ESC\?LDPs 1B 5C 3F 4C 44 Ps - * * *
9 Cursor Mode ESC\?LCPs 1B 5C 3F 4C 43 Ps * * * *
10 Triangle Mark ESC\?LTP4P3P2P1

P0
1B 5C 3F 4C 54 P4 P3 P2 P1 P0 - * - -

11 Identification code ESC[c or ESC[0c 1B 5B 63 or 1B 5B 30 63 * * * *
12 Screen Mode ESC\?LSPs 1B 5C 3F 4C 53 Ps - - * *
13 One line horizontal

scroll
ESC\?LH
Pm;Pl;Pt;Pn;Pd…Pd

1B 5C 3F 4C 48
Pm 3B Pl 3B Pt 3B Pn 3B Pd…Pd

- - * *

14 Display attribute
         Blink
         Reverse
         Reset
Double width display
          Set
          Reset

ESC[5m
ESC[7m
ESC[0m

ESC#6
ESC#5

1B 5B 35 6D
1B 5B 37 6D
1B 5B 30 6D

1B 23 36
1B 23 35

- - * *

ESC\?LW1
;Pn;Pc;Pd…Pd

ESC\?LW2
;Pn;Pc;Pd…Pd

ESC\?LW3
;Pn;Pc;Pd…Pd

1B 5C 3F 4C 57 31
3B Pn 3B Pc 3B Pd…Pd

1B 5C 3F 4C 57 32
3B Pn 3B Pc 3B Pd…Pd

1B 5C 3F 4C 57 33
3B Pn 3B Pc 3B Pd…Pd

- - * *15 External character setting
ANK ( 5x7 )

      Half size( 8x16)

      Full size(16x16)

      Half size(12x24)

      Full size(24x24)

ESC\?LW4
;Pn;Pc;Pd…Pd

ESC\?LW5
;Pn;Pc;Pd…Pd

1B 5C 3F 4C 57 34
3B Pn 3B Pc 3B Pd…Pd

1B 5C 3F 4C 57 35
3B Pn 3B Pc 3B Pd…Pd

- - - *

16 Graphic display ESC\?LG
Px;Py;Ph;Pw;Pd…

1B 5C 3F 4C 47
Px 3B Py 3B Ph 3B Pw 3B Pd…

- - * *

17 Character Font Data
ANK

xx 20-FF * * * *

18 Character Font Data
Shift-JIS

xx
yy

1st byte(81-9F, E0-EF)
2nd byte(40-7E, 80-FC)

- - * *

                                                                       *Valid / -Invalid
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 LIUST-xxN
O.

Command Code Code(Hex)
5
0

5
1

5
2

5
3

19 Full screen       Start
Horizontal scroll   End
                  Go
      Set Line String

ESC\?LMS
ESC\?LME
ESC\?LMG
ESC\?LM
Pm;Pl;Pt;Pn;Pd…Pd

1B 5C 3F 4C 4D 53
1B 5C 3F 4C 4D 45
1B 5C 3F 4C 4D 47
1B 5C 3F 4C 4D
Pm 3B Pl 3B Pt 3B Pn 3B Pd…Pd

- - * *

                                                                       *Valid / -Invalid
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3.2. Command detail

1) Back Space without deleting
   Format:   BS             (08)

Function:   Writing position shifts left by one digit. Fonts displayed stay displayed at the time.  If
writing position is at the leftmost position, nothing happens.

2) Line feed
   Format:   LF         (0Ah)

Function:   Writing position shifts left by one digit. Fonts displayed stay displayed at the time.  If
writing position is at the leftmost position, nothing happens.

*1 See Appendix-A3.

LIUST-51

A B C D E F G H I J K L M N O P Q R S T

A B C D E F G H I J K L M N O P Q R S T

Example)

*1 Liu_outb(0x8);

LIUST-51

A B C D E F G H I J K L M N O P Q R S

A B C D E F G H I J K L M N O P Q R S T

Example)

*1 Liu_outb(0xA);

T

*1 Liu_outb(0xA);
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3) Carriage return
   Format:   CR             (0D)

Function:   Writing position shifts to the leftmost position on the same line.
           If writing position is at the leftmost position, nothing happens.

4) Clear display
   Format:   ESC[2J         (1B 5B 32 4A)

Function:  All the display Erases on the screen will be erased. Writing position will not move.

*1 See Appendix-A3.

LIUST-51

A B C D E F G H I J K L M N O P Q R S

A B C D E F G H I J K L M N O P Q R S T

Example)

*1 Liu_outb(0x0D);

T

LIUST-51

A B C D E F G H I J K L M N O P Q R S

Example)

*1 Liu_outs("\x1b[2J");

T
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5) Set virtual cursor
   Format:   ESC[Py;PxH     (1B 5B Py 3B Px 48)

Function:   Moves to the writing position of Py(Row) and Px(Column).
          Py: If it is 0, 1 is assumed. If it is greater than the maximum line, it is
              assumed to be the maximum.
          Px: If it is 0, 1 is assumed. If it is greater than the maximum column, it is
              assumed to be the maximum.

6) Delete to end of line
   Format:   ESC[0K         (1B 5B 30 4B)

Function:   Data displayed after the writing position on the same line will be erased.
           Writing position will not move.

*1 See Appendix-A3.

LIUST-51

Example)

*1 Liu_outs("\x1b[2;19H");

Px=1 Px=20

Py=1

Py=2

A B C D E F G H I J K L M N O P Q R S T

A B C D E F G H I J K L M N O P Q R S T

LIUST-51

Example)

*1 Liu_outs("\x1b[0K");

Px=1 Px=20

Py=1

Py=2

A B C D E F G H I J K L M N O P Q R S T

A B C D E F G H I J K L M
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7) Set country code
   Format:   ESCRn         (1B 52 n)   Only valid for 5x7 font use.

 Function:   ‘n’ is one byte parameter signifying country code to switch fonts.
           The initial value after power on shall be 02h(Germany).

   Parameter: n             country code

          Contry CODE

L
I
U
S
T
5
0

L
I
U
S
T
5
1

L8
I5
U0
SE
Ta
5s
1t

L8
I5
U2
S
T
5
1

L
I
U
S
T
5
2

L
I
U
S
T
5
3

00 USA
01 France
02 Germany
03 UK
04 Denmark 1
05 Sweden
06 Italy
07 Spain 1
08 Japan
09 Norway
0A Denmark 2
0B Spain 2
0C Latin America

* * * * * *

0D 850(East Europe) - - * - * *
0E 852(Ice Land+Greek) - - - * * *

63 Japan2 * * - - * *
64 Japan Shift JIS - - - - * *
Note: The default value after power on is Germany.                           *Valid / -Invalid

Example)
  Set country code USA

    *1  Liu_outs(“\x1bR”); Liu_outb(0);

*1 See Appendix-A3.
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8) Dimming
  Format:    ESC\?LDPs      (1B 5C 3F 4C 44 Ps)
   Function:    Changes the brightness of the display device.
               The default value after power on willbe ‘5’(100%).
   Parameter: Ps             Dimming

0 (30h) 1 (31h) 2 (32h) 3 (33h) 4 (34h) 5 (35h)Display device  Ps
Available brightness (%)

LIUST-50 Brightness setting is not available.
LIUST-51 0 20 40 60 80 100
LIUST-52 0 35.7 42.9 57.1 78.6 100
LIUST-53 0 31.6 45.0 58.8 79.4 100

Example)
  Set Dimming 100%

    *1  Liu_outs(“\x1b\\?LD5”);

9) Cursor Mode
  Format:    ESC\?LCPs      (1B 5C 3F 4C 43 Ps)  Only valid for 5x7 font use.

Function:    Changes Cursor Mode.
  Parameter: Ps=’0’  Cursor light off  (Default after power on)
                  ’1’  Cursor blink
                  ‘2’  Crsor light up

Example)
  To set the cursor to blink

    *1  Liu_outs(“\x1b\\?LC1”);

*1 See Appendix-A3.
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10) Triangle Mark       (Only for LIUST-51)
  Format:    ESC\?LTP4P3P2P1P0  (1B 5C 3F 4C 54 P4 P3 P2 P1 P0)
  Function:    To light up or light off Triangle mark.

Parameter: P4P3P2P1P0 Data obtained by displaying triangle mark
           light-up/light-off data in 20-bit mask pattern and converting it to
           5 digit hexadecimal ASCII.

Example)
   The following is the example to light up the triangle mark as shown below (P4P3P2P1P0).

     P4   P3   P2   P1   P0
     0000 1111 0111 0011 0001 b
      0    F    7    3    1   h

    *1  Liu_outs(“\x1b\\?LT0F731”);

*1 See Appendix-A3.

11) Identification Code
  Format:  ESC[c or ESC[0c       (1B 5B 63 or 1B 5B 30 63)

Function:  Reads the characteristics of the display device.
Result:   ESC[?R1;R2;R3;R4;R5c  (1B 5B 3F R1 32 R2 32 R3 32 R4 32 R5 63)

  Parameter: R1=’2’    (Display Type =VFD)
             R2=’xx’   (ROM Version  =xx )
             R3=’2’    (Character Set=IBM)
             R4=’l’    (Line         =l)
             R5=’cc’   (Colum        =cc)

Line=l       (Hex) Colum=cc     (Hex)
LIUST-50/LIUST-51 ‘2’           (32) ‘20’          (32 30)
LIUST-52 ‘4’           (34) ‘20’          (32 30)
LIUST-53 ‘3’           (33) ‘16’          (31 36)

Example)
    LIUST-51 (Module Version 00)
      unsigned char id[16];
    *1  liu_idrd(id, 0);           //  send “\x1b[c”  Get Response id[16]
                                  id  0  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15(00)
     Response:   ESC[?2;00;2;2;20c  (1B 5B 3F 32 3B 30 30 3B 32 3B 32 3B 32 30 63)

*1 See Appendix-A3.

LIUST-51

A B C D E F G H I J K L M N O P Q R S T
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12) Screen Mode
  Format:    ESC\?LSPs      (1B 5C 3F 4C 53 Ps)

Function:    Sets screen mode.
            Only sets screen mode and does not erase the screen.

  Parameter: Ps  Screen Mode

Ps(Hex)  Line x Colum       Font LL
II
U
U
SS
TT
55
01

L
I
U
S
T
5
2

L
I
U
S
T
5
3

  -  2 Line x 20 Colum  ANK 5x7 * - -
1  (31)  8 Line x 42 Colum  ANK 5x7 - - *
2  (32)  3 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK 8x16) - - *
3  (33)  2 Line x 10(20) Colum Shift-JIS KANJI 24x24 (ANK 12x24) - - *
4  (34)  1 Line x 10(20) Colum Shift-JIS KANJI 24x24 (ANK 12x24)

+2 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16)
- - *

5  (35)  4 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16) - - *
6  (36)  4 Line x 20 Colum  ANK 5x7 - * -
7  (37)  5 Line x 20 Colum  ANK 5x7 - * -
8  (38)  2 Line x 10(20) Colum Shift-JIS KANJI 16x16 (ANK  8x16) - * -

                                                        *Valid / -Invalid

LIUST-50 2Line x 20Colum ANK 5x7 LIUST-51 2Line x 20Colum ANK 5x7

256

Mode=1   8 Line x 42 Colum ANK 5x7

2

1

64

Py=1

Px=42
Px=1

Py=2

Py=3

Py=4

2

Py=5

Py=6

Py=8

Py=7

1
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256

Mode=2   3 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK 8x16)

8

64

Py=1

Px=16Px=1

Py=2

Py=3

256

Mode=3   2 Line x 10(20) Colum Shift-JIS KANJI 24x24 (ANK 12x24)

864

Py=1

Px=10Px=1

Py=2

4

4

8

256

Mode=4   1 Line x 10(20) Colum Shift-JIS KANJI 24x24(ANK 12x24)
         2 Line x 16(32) Colum Shift-JIS KANJI 16x16(ANK  8x16)

64

Py=1

Px=16Px=1

Py=2 4

8

4

Px=1 Px=10

256

Mode=5   4 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK 8x16)

64

Py=1

Px=16Px=1

Py=2

Py=3

Py=4
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Example)
    LIUST-52 Set Screen Mode 4 Line x 20 Colum ANK 5x7

    *1  Liu_outs(“\x1b\\?LS6”);

*1 See Appendix-A3.

160

Mode=6   4 Line x 20 Colum ANK 5x7

3

3

3

2

40

Py=1

Px=20Px=1

Py=2

Py=3

Py=4

160

Mode=7   5 Line x 20 Colum ANK 5x7

3

1

40

Py=1

Px=20Px=1

Py=2

Py=3

Py=4

Py=5

160

Mode=8   2 Line x 10(20) Colum Shift-JIS KANJI 16x16 (ANK 8x16)

3

3

240

Py=1

Px=20Px=1

Py=2
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13) One line horizontal scroll (Valid only for LIUST-52/LIUST-53)
  Format:    ESC\?LHPm;Pl;Pt;Pn;Pd…Pd
             (1B 5C 3F 4C 48 Pm 3B Pl 3B Pt 3B Pn 3B Pd…Pd)

Function:    Performs one line horozontal scroll setting.
  Parameter: Pm Pl Pt Pn Pd…Pd

1 (31): 8 Line x 42 Colum ANK 5x7
2 (32): 3 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16)
3 (33): 2 Line x 10(20) Colum Shift-JIS KANJI 24x24 (ANK 12x24)
4 (34): 1 Line x 10(20) Colum Shift-JIS KANJI 24x24 (ANK 12x24)
       +2 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16)
5 (35): 4 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16)

L
I 5
U 3
S
T

Pm
 Screen Mode

6 (36): 4 Line x 20 Colum ANK 5x7
7 (37): 5 Line x 20 Colum ANK 5x7
8 (38): 2 Line x 10(20) Colum Shift-JIS KANJI 16x16 (ANK 8x16)

L
I 5
U 2
S
T

Pl
 Scroll Line

1-MAX Line No.

Pt
 Scroll Speed

1 (31H): 1 dot/10ms
2 (32H): 1 dot/20ms

Pn
Number of Character

ANK/Shift-JIS ANK 1  Shift-JIS KANJI 2
MAX 128 (80)Bytes

Pd…Pd
Character Code

Character Code
The following display attributes are available.
1)Blink 2)Inverse 3)Hrizontal Double

Basic operations:
(1) If the specified line has some characters when horozontal scroll starts, those
    characters in the line will be cleared.
(2) Horizontal scroll will scrolls characters in an eternal loop unless reset.
   Characters are horizontally scrolled so that the beginning and the ending meet.
(3) Scrolling will not start unless the same Pm Screen Mode as the current display screen
       is specified.
(4) Screen is scrolled from the right to the left in dots.
(5) The range of scroll display depends on the screen mode.
(6) Horizontal scrolling is released by the number of characters Pn=00.
(7) Scrollinf is applicable to one line.
(8) To display the scrolling line by adding display attribute command, enter scroll
   display data with the display attribute command(Reverse¥Blink¥Horizontal Double).
   Duplicate specification of the display attributes is not allowed.
(9) To replace characters in a scrolling line, specify the scroll command again on the
   same line. To specify the command again on the different line, release the
   specification and perform setting.
(10)Graphic command sent during scrolling will not be executed.

Note: Displaying could be interrupted by sending the long command such as external
      character registration.
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*1 See Appendix-A3.

LIUST-52

Example)

*1 Liu_outs("\x1b\\LH6;1;1;");
   Liu_outb(30);
   Liu_outs("                    POS by TEC");

ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST

ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST

Px=1 Px=20

Py=1

Py=2 ABCDEFGHIJKLMNOPQRST
Py=3 ABCDEFGHIJKLMNOPQRST
Py=4 ABCDEFGHIJKLMNOPQRST

POS by TEC

*1 Liu_outs("\x1b\\LH6;1;1;");     // Stop Scroll
   Liu_outb(0);
   Liu_outs(";");
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14) Dispaly attribte Blink/Reverse/Reset/Double width (Valid only for LIUST-52/LIUST-53)
Format:    Blink:                   ESC[5m    (1B 5B 35 6D)
             Reverse:                ESC[7m    (1B 5B 37 6D)
             Blink/Reverse Reset:     ESC[0m    (1B 5B 30 6D)
             Horizontal Double Set:   ESC#6     (1B 23 36)
             Horizontal Double Reset: ESC#5     (1B 23 35)

Function:   characters following the definition described above will be displayed with
           attributes as specified.

Example)
    LIUST-52 Set Screen Mode 4 Line x 20 Colum ANK 5x7

 *1  Liu_outs(“\x1b#5\x1b[0mA”); // Normal  ‘A’
     Liu_outs(“\x1b#5\x1b[5mA\x1b[0m”); // Blink   ‘A’
     Liu_outs(“\x1b#5\x1b[7mA\x1b[0m”);  // Reverse ‘A’
     Liu_outs(“\x1b[0m\x1b#6A\x1b#5”);          // horizontal double ‘A’
     Liu_outs(“\x1b[5m\x1b#6A\x1b#5\x1b[0m”);   // horizontal double + Blink   ‘A’
     Liu_outs(“\x1b[7m\x1b#6A\x1b#5\x1b[0m”);   // horizontal double + Reverse ‘A’

*1 See Appendix-A3.

blink

360msec

reverseNormal

horizontal double
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15) External character setting (Only for LIUST-52/LIUST-53)
  Format:   ESC\?LWPf;Pn;Pc;Pd…Pd   (1B 5C 3F 4C 57 Pf 3B Pn 3B Pc 3B Pd…Pd)

Function:   Sets character fonts.
            Controls by Pn FONT number. Pc signifies Character Code.
            When Pc=0 is specified, fonr will be deleted.
            (In this case, Pd…Pd is not allowed.)

Parameter: Pf Pn Pc Pd…Pd

Parameter LIUST
-52

LIUST
-53

 1 (31): ANK              5x 7 Font   *   *
 2 (32): ANK              8x16 Font   *   *
 3 (33): Shift-JIS KANJI 16x16 Font   *   *
 4 (34): ANK             12x24 Font   -   *

Pf
 Character Font

 5 (35): Shift-JIS KANJI 24x24 Font   -   *
Pn
 Font NO.

 1-32 (01-20)  (Pf=1,2,4)
 1-16 (01-10)  (Pf=3,5)

Pc
 Character Code

 xx   (20-FF)                (Pf=1,2,4)
 xx yy(Shift-JIS KANJI CODE) (Pf=3,5)

Pd…Pd
 Font Data  xx (00-FF)

                                                      *Valid / -Invalid

16x16 Font

Space

815
15

8

 0 Byte  (00)    1 Byte  (00)
 2 Byte  (3F)    3 Byte  (FE)
 4 Byte  (02)    5 Byte  (20)
 6 Byte  (02)    7 Byte  (20)
 8 Byte  (02)    9 Byte  (20)
10 Byte  (1F)   11 Byte  (FC)
12 Byte  (12)   13 Byte  (24)
14 Byte  (12)   15 Byte  (24)
16 Byte  (12)   17 Byte  (24)
18 Byte  (12)   19 Byte  (24)
20 Byte  (1F)   21 Byte  (FC)
22 Byte  (02)   23 Byte  (20)
24 Byte  (02)   25 Byte  (20)
26 Byte  (02)   27 Byte  (20)
28 Byte  (7F)   29 Byte  (FF)
30 Byte  (00)   31 Byte  (00)0

0
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Example)
    LIUST-52  Set ANK 5x7 Font, ‘A’ , ANK Code= 41H , Font No= 16

    *1  Liu_outs(“\x1b\\?LW1;”);
        Liu_outb(16);                   // Font No= 16
        Liu_outs(“;”); Liu_outb(0x41);  // ANK Code= 41H ‘A’
        Liu_outs(“;”);
        Liu_outb(0x70);                 // 0 Byte Font ANK 5x7 Font Pd…Pd
        Liu_outb(0x88);                 // 1 Byte
        Liu_outb(0x88);                 // 2 Byte
        Liu_outb(0x88);                 // 3 Byte
        Liu_outb(0xF8);                 // 4 Byte
        Liu_outb(0x88);                 // 5 Byte
        Liu_outb(0x88);                 // 6 Byte

    Clear ANK 5x7 Font ,Font No=16
    *1  Liu_outs(“\x1b\\?LW1;”);
        Liu_outb(16);                   // Font No= 16
        Liu_outs(“;”); Liu_outb(0);     // ANK Code= 00H  Font Clear
        Liu_outs(“;”);

*1 See Appendix-A3.

5x7 Font

No Use

07
6

0

0 Byte  (70)
1 Byte  (88)
2 Byte  (88)
3 Byte  (88)
4 Byte  (F8)
5 Byte  (88)
6 Byte  (88)

8x16 Font

Space

07
15

8

 0 Byte  (00)
 1 Byte  (00)
 2 Byte  (00)
 3 Byte  (08)
 4 Byte  (14)
 5 Byte  (22)
 6 Byte  (41)
 7 Byte  (41)
 8 Byte  (41)
 9 Byte  (7F)
10 Byte  (41)
11 Byte  (41)
12 Byte  (41)
13 Byte  (41)
14 Byte  (00)
15 Byte  (00)0
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16) Graphic display (Only for LIUST-52/LIUST-53)
  Format:    ESC\?LGPx;Py;Ph;Pw;Pd…Pd
             (1B 5C 3F 4C 47 Px 3B Py 3B Ph 3B Pw 3B Pd…Pd)

Function:    Displays graphic image.
  Parameter: Px Py Ph Pw Pd…Pd

      LIUST-52       LIUST-53Display Position
  Px (ASCII 1-3 Byte)

  Py (ASCII 1-2 Byte)

0-159 (30-31 35 39)

0-39  (30-33 39)

0-255 (30-32 35 35)

0-63  (30-36 33)
Height
  Ph (ASCII 1-2 Byte) 1-40  (31-34 30) 1-64  (31-36 34)
Wide
  Pw (ASCII 1-3 Byte) 1-160 (31-31 36 30) 1-256 (31-32 35 36)
Graphic Image
         Pd…Pd xx (00-FF)

*1 See Appendix-A3.

Example)

NO Use

10x7 Graphic Image Data

29
6  0 Byte  (FF)    1 Byte  (C0)

 2 Byte  (80)    3 Byte  (40)
 4 Byte  (80)    5 Byte  (40)
 6 Byte  (80)    7 Byte  (40)
 8 Byte  (80)    9 Byte  (40)
10 Byte  (80)   11 Byte  (40)
12 Byte  (FF)   13 Byte  (C0)

0

0

Ph=7

Pw=10

0
0

Px
159

39

Py

*1 liu_outs("\x1b\\?LG150;24;7;10;");
   liu_outs("\xFF\xC0\x80\x40\x80\x40\x80\x40\x80\x40\x80\x40\xFF\xC0");
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17) Character Font Data ANK
  Format:   xx      (20-FF)

Function:   Displays ANK characters.
           Font to be used is decided by Screen Mode and Country Code.(See Appendix-A1.)

18) Character Font Data Japan Shift-JIS (Only for LIUST-52/LIUST-53)
Format:   xx      1st byte(81-9F, E0-EF)
               yy      2nd byte(40-7E, 80-FC)

Function:   Displays Japan Shift-JIS characters.
           See Appendix-A2 for fonts to be used.
           Can be displayed only when Screen Mode=8 and Country Code=63.

*1 See Appendix-A3.

*1 Liu_outs("MILK");

LIUST-51

Example)

M I L K
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19) Multi-line horizontal scroll (Mode dedicated to horozontal scroll)
(Only for LIUST-52/LIUST-53)

Format: Start:             ESC\?LMS  (1B 5C 3F 4C 4D 53)
        End:              ESC\?LME  (1B 5C 3F 4C 4D 45)
        Go               ESC\?LMG  (1B 5C 3F 4C 4D 47)
        Set Line String:   ESC\?LMPm;Pl;Pt;Pn;Pd…Pd

             (1B 5C 3F 4C 4D Pm 3B Pl 3B Pt 3B Pn 3B Pd…Pd)
Function:    Sets multi-line horizontal scroll.
            Mode is dedicated to horizontal scroll and no other commands are not
            executable.

  Parameter: Pm Pl Pt Pn Pd…Pd
1 (31): 8 Line x 42 Colum ANK 5x7
2 (32): 3 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16)
3 (33): 2 Line x 10(20) Colum Shift-JIS KANJI 24x24 (ANK 12x24)
5 (35): 4 Line x 16(32) Colum Shift-JIS KANJI 16x16 (ANK  8x16)

L
I 5
U 3
S
T

Pm
 Screen Mode

6 (36): 4 Line x 20 Colum ANK 5x7
7 (37): 5 Line x 20 Colum ANK 5x7
8 (38): 2 Line x 10(20) Colum Shift-JIS KANJI 16x16 (ANK 8x16)

L
I 5
U 2
S
T

Pl Scroll Line 1-MAX Line No.
Pt
 Scroll Speed

1 (31H): 1 dot/10ms
2 (32H): 1 dot/20ms

Pn
Number of Character

ANK/Shift-JIS ANK 1  Shift-JIS KANJI 2
MAX 128 (80)Bytes

Pd…Pd
Character Code

Character Code
The following display attributes are available.
1)Blink 2)Inverse 3)Hrizontal Double

Basic operation (Specify instructions as shown below.)
(1)Start
     Multi-line Scroll Mode starts by this instruction. Cursor position, screen mode and screen  status

before executing this instruction will be kept. However, normal  instructions will not be accepted
after accepting this instruction.

(2)Set Line String
     This instruction can be specified for multiple lines. However, this instruction operates
     under the following conditions depending on parameters.
   • If Pm(Screen Mode) specification is different, the last screen mode is effective and the
     previous specification is invalid.
   • If the same Pl(Scroll Line) is specified, the last one is valid.
   • If Pt(Scroll Speed) specification is dofferent, the last one is valid.

 (3)GO
     Multi-line Scroll starts by this instruction. Other commands than End command will
     not be executed after this command is started. Therefore, display characters cannot be
     changed during execution.

(4)End
     Multi-line scroll is stopped by this command and the cursor position, screen mode
     and screen status before executing this instruction will be resumed.
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*1 See Appendix-A3.

LIUST-52

Example)

*1 Liu_outs("\x1b\\?LMS");     // Start Scroll Mode
   Liu_outs("\x1b\\?LM6;1;1;"); Liu_outb(10); liu_outs("POS by TEC");
   Liu_outs("\x1b\\?LM6;2;1;"); Liu_outb(18); liu_outs("Multi Line Display");
   Liu_outs("\x1b\\?LM6;3;1;"); Liu_outb(14); liu_outs("160x40 dot VFD");
   Liu_outs("\x1b\\?LM6;4;1;"); Liu_outb(22); liu_outs("20 Characters x 4Lines");
   Liu_outs("\x1b\\?LMG");     // Start Scroll

ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST
ABCDEFGHIJKLMNOPQRST

Px=1 Px=20

Py=1 ABCDEFGHIJKLMNOPQRST
Py=2 ABCDEFGHIJKLMNOPQRST
Py=3 ABCDEFGHIJKLMNOPQRST
Py=4 ABCDEFGHIJKLMNOPQRST

POS by TEC

*1 Liu_outs("\x1b\\?LME");     // Stop Scroll

Multi Line Display

160x40 dot VFD

20 Characters x 4Lines
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4. Diagnostics

4.1. Self diagnostics
          After power on, the display module performs ROM test and RAM test TEST and in
          the case of error, it disables RTS to show receive not ready.

  After power on, all lights are lit for about 500ms.

4.2. Display test
After power on, display test is done under the following conditions.

        1)When DipSW’s Self Test Mode=Test.
        2)When DipSW’s Self Test Mode=Normal and the display module’s RTS and
          CTS/RXD and TXD are connected.

• LIUST-51
  1) All lights lighting display (2S)
  2) All dots light up every other column (2S)
  3) Two vertical lines light up (2S)
  4) Three horizontal lines light up (2S)
  5) All lights light off (2S)
  6) Displays country codes from 20H to FFH one at a time on the entire screen.(2S)
     Triangle marks are lit up and off by one character.
  7) After displaying the country code USA, other country codes with the different font
     will be displayed on the entire screen in the following order. France, Germany,
     Great Britain, Denmark 1,Sweden…
  8) After displaying all country codes, returns to 1).

• LIUST-52/LIUST-53
  1) All lights lighting display
  2) All dots light up every other line
  3) Four vertical lines light up (2S)
  4) All lights light off (2S)
  5) All lights light up again and stop.
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A1. FONT 5x7 ANK
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A2. FONT ANK5x7,Japan Shift-JIS ANK8x16,12x24 (Shift-JIS Mode:64H)
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A2. FONT Japan Shift-JIS Kanji16x16,24x24 (1/6)  (Shift-JIS Mode:64H)
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A2. FONT Japan Shift-JIS Kanji16x16,24x24 (2/6)  (Shift-JIS Mode:64H)
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A2. FONT Japan Shift-JIS Kanji16x16,24x24 (3/6)  (Shift-JIS Mode:64H)
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A2. FONT Japan Shift-JIS Kanji16x16,24x24 (4/6)  (Shift-JIS Mode:64H)
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A2. FONT Japan Shift-JIS Kanji16x16,24x24 (5/6)  (Shift-JIS Mode:64H)
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A2. FONT Japan Shift-JIS Kanji16x16,24x24 (6/6)  (Shift-JIS Mode:64H)
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A3. Example Program Module

/* ****************************************************************
RIU Test

   **************************************************************** */
#include <conio.h>

#define DEBUG 1 // 1:DEBUG else:NO DEBUG
/* ****************************************************************

VL16C452 port definition
   **************************************************************** */
#define COM1 0x03f8 // VL16C452(#1) port address
#define COM2 0x02f8 // VL16C452(#2) port address
#define COM3 0x03e8 // VL16C452(#3) port address
#define COM4 0x0270 // VL16C452(#4) port address
#define COM5 0x02e8 // SIO port address
static const unsigned com_port[5]={COM1,COM2,COM3,COM4,COM5};
static unsigned COM; // COM Port Base Address
unsigned char str[64];

#define IER 1 // int. eanble reg.
#define IIR 2 // int. identify reg.
#define LCR 3 // line control reg.
#define MCR 4 // modem control reg.
#define LSR 5 // line status reg.
#define MSR 6 // modem status reg.

#define IER_RX 0x01 //00000001b // RxRDY intr. enable
#define IER_TX 0x02 //00000010b // TxRDY intr. enable
#define IER_ERR 0x04 //00000100b // receive error intr. enable
#define IER_MDM 0x08 //00001000b // MODEM transition intr. enable

#define MCR_DTR 0x01 //00000001b // DTR ON
#define MCR_RTS 0x02 //0000010b // RTS ON
#define MCR_MIE 0x08 //00001000b // MIE enable

#define LSR_RXR0x01 //00000001b // Rx ready
#define LSR_OE 0x02 //00000010b // overrun error
#define LSR_PE 0x04 //00000100b // parity  error
#define LSR_FE 0x08 //00001000b // framing error
#define LSR_TXR 0x20 //00100000b // Tx ready
#define LSR_TXE 0x40 //01000000b // Tx empty

#define MSR_CTS 0x10 //00010000b // CTS ON
#define MSR_DSR 0x20 //00100000b // DSR ON
#define MSR_CI 0x40 //01000000b // RI ON

/* ******************************************************************
PC standard port definition

   ****************************************************************** */
#define PICMC 0x20 // PIC(master) control reg.
#define PICMM 0x21 // PIC(master) mask reg.
#define PICSC 0x0A0 // PIC(slave)  control reg.
#define PICSM 0x0A1 // PIC(slave)  mask reg.
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/* ####################################################
liu_outb: LIU Output 1 byte Module

rc = liu_outb(unsigned char dat)

Input: dat: RIU Output Data

Output: rc = Return Code 0:Normal -1:Error
   #################################################### */
liu_outb(unsigned char dat)
{

long j;
unsigned d;
unsigned char flg;

for(j=0l; j!=(2000l*3l*5l); j++){ // 2000*20/1336 -> 30ms*3*5 450ms
d= LSR_TXR+LSR_TXE;

    _outp(0x0ed,0); //Delay
    for(flg=(_inp(0x61))&0x10; flg==(_inp(0x61)&0x10);); //Delay 20/1336 msec
    if((_inp(COM+LSR)&d)==d) // read LSR

//Tx ready & Empty
    if((_inp(COM+MSR)&MSR_CTS)!=0) break; // read MSR

// test CTR ON
}

/**/ if(j>=(2000l*3l)){ // 2000*20/1336-> 30ms*3 90ms
if(DEBUG==1) printf("\n###### liu_outb Delay Time %lu ms",j*20l/1336l);

/**/ gets(str);
}
if(j>=(2000l*3l*5l)){

if(DEBUG==1) printf("\n###### liu_outb timeout");
/**/ gets(str);

return(-1); // timeout
}
_outp(COM,dat); // Output Data
return(0); // normal

}/*liu_outb*/

/* ####################################################
liu_out: LIU Output n byte Module

rc = liu_out(unsigned char *dat, unsigned n)

Input: unsigned char *dat : RIU Output Data
unsigned n : Data size

Output: rc = Return Code 0:Normal -1:Error
   #################################################### */
liu_out(unsigned char *dat, unsigned n)
{

int i,j;
unsigned d;

for(i=0; i<n; i++)
 if(liu_outb(dat[i])!=0){

if(DEBUG==1) printf("\n###### liu_out timeout");
/**/ gets(str);

return(-1);
 }
return(0); // normal

}/*liu_out*/
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/* ####################################################
liu_outs: LIU Output String Module

rc = liu_outs(unsigned char *dat)

Input: unsigned char *dat : RIU Output Data

Output: rc = Return Code 0:Normal -1:Error
   #################################################### */
liu_outs(unsigned char *dat)
{

int i,j;
unsigned d;

for(i=0; dat[i]!='\0'; i++)
 if(liu_outb(dat[i])!=0){

if(DEBUG==1) printf("\n###### liu_outs timeout");
/**/ gets(str);

return(-1);
 }
return(0); // normal

}/*liu_outs*/

/* ####################################################
liu_idrd: LIU id read Module

rc = liu_idrd(unsigned char *id, unsigned sw)

Input: none :

Output: unsigned char *id : id data
   #################################################### */
/* ====================================================

liu_idrd: LIU id read Module
rc = liu_idrd(unsigned char *id, unsigned sw)

Input: none :

Output: unsigned char *id : id data
   ==================================================== */
/* ----------------------------------------------------

Dummy_rd: Dummy read Module
void Dummy_rd()

Input: none :
Output: none :

   ---------------------------------------------------- */
void Dummy_rd()
{
    int i,d,j;
 unsigned char s,flg;

  for(i=0; i<15; i++)
    for(j=(20000l/30l); j>0l; j--){ // 2000*20/1336 -> 30ms/30 1ms

_outp(0x0ed,0); // Delay
for(flg=(_inp(0x61))&0x10; flg==(_inp(0x61)&0x10);); //Delay 20/1336 msec
if(((s=_inp(COM+LSR))&LSR_RXR)!=0){ // read LSR

// test Rx ready
  if((s&(LSR_OE+LSR_PE+LSR_FE))!=0){

if(DEBUG==1) printf("\n###### get_data parity error"); // parity error
  }else{

/*Dummy Read*/ d= _inp(COM);
if((i>=14)&&(d=='c')) break;

  }
}

    }
}/*Dummy_rd*/

get_data(unsigned char *id,unsigned sw)
{
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  int i,s;
  long j,k;
  unsigned char flg,tflg;

  Dummy_rd();
  liu_outs("\x1b[0c"); // LIUST-5X Read ID Command
  for(i=tflg=0; (tflg==0)&&(i<17); i++){
    for(j=(20000l*1l); j>0l; j--){ // 2000*20/1336 -> 30ms*1 30ms

_outp(0x0ed,0); // Delay
for(flg=(_inp(0x61))&0x10; flg==(_inp(0x61)&0x10);); //Delay 20/1336 msec
if(((s=_inp(COM+LSR))&LSR_RXR)!=0){ // read LSR

// test Rx ready
  if((s&(LSR_OE+LSR_PE+LSR_FE))!=0){

if(DEBUG==1) printf("\n###### get_data parity error");
/**/ gets(str);

id[i]='\0';
return(-1); // parity error

  }else{
id[i]= _inp(COM);
if((i>=14)&&(id[i]=='c')) tflg=1;

/**/ if(sw==1) printf("\ni:%2u(%02x)",i,id[i]);
break;

  }
}

    }
     if(sw!=0) if(j<=0l){

if(DEBUG==1) printf("\n###### get_data timeout");
/**/ gets(str);

id[i]='\0';
return(-1); // TimeOut error

    }
  }
  id[i]='\0';
  return(0);
}/*get_data*/

liu_idrd(unsigned char *id,unsigned sw)
{

int r,retry;

if(sw==1) retry=1; else retry= 3;
id[0]='\0';
_outp(COM+MCR, MCR_RTS); // RTS,DTR ON
do{

r= get_data(id,sw); // GET LIU Data
}while((--retry>0)&&(strlen(id)!=15));
_outp(COM+MCR, 0); // RTS,DTR OFF

/**/ if(DEBUG==1)if((sw==0)&&(retry==0)){
/**/  printf("\n###### liu_idrd retry over");
/**/ gets(str);
/**/ }

return(r);
}/*liu_idrd*/
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/* ####################################################
liu_init: LIU Module Initialize

rc = liu_init(int COM_NO)

Input: COM_NO: 1-5 COM1-COM5

Output: rc = Return Code 0:Normal -1:Error
   #################################################### */
liu_init(int com_no,int b)
{

if((com_no<0)||(5<com_no)){
if(DEBUG==1) printf("\n###### liu_init illigal COMx: No");

/**/ gets(str);
return(-1);

}
COM= com_port[com_no];
if(b==1) b= 6; /*19200bps*/ else b=12; /*9600bps*/

//printf("COM:%x com_no:%u\n",COM, com_no);
//gets(com_no);

_outp(COM+LCR,0x8b); //10001011b // select Baud Rate reg.
_outp(COM+IER,0); // all intr. disable
_outp(COM,b); //#0:9600bps 1:19200bps
_outp(COM+1,0); // set Baud Rate
_outp(COM+LCR,0x0b); //00001011b // odd parity

// _outp(COM+LCR,0x13); //00010011b // EVEN NO parity

liu_outs("\x1b[2J"); // 'ESC[2J'Clear display
liu_outs("\x1b[1;1H"); // 'ESC[1;1H' Set Home Pozition
return(0);

}/*liu_init*/
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A4. Attentions on WindowsNT

Problems on LIUST – 5X  NT

 Example LIUST – 53
NT displays Garbage when it is set up if it is connecting with COM1 - COM 4
(See the reference below)

It is possible to prevent displaying the garbage of LIU by
changing the boot options on NT.

How to prevent:
The garbage should not be displayed by changing BOOT.INI files as follows.

If the serial mouse is not used:
[boot loader]
timeout=30
default=multi(0)disk(0)rdisk(0)partition(1)\WINNT
[operating systems]
multi(0)disk(0)rdisk(0)partition(1)\WINNT="Windows NT Workstation Version 4.00" /NOSERIALMICE /NOSERIAL
multi(0)disk(0)rdisk(0)partition(1)\WINNT="Windows NT Workstation Version 4.00 [VGA mode]"/basevideo /sos
C:\ = "MS-DOS"

If the serial mouse is used for COM1:
[boot loader]
timeout=30
default=multi(0)disk(0)rdisk(0)partition(1)\WINNT
[operating systems]
multi(0)disk(0)rdisk(0)partition(1)\WINNT="Windows NT Workstation Version 4.00" /NOSERIALMICE=COM2,3,4
multi(0)disk(0)rdisk(0)partition(1)\WINNT="Windows NT Workstation Version 4.00 [VGA mode]"/basevideo /sos
C:\ = "MS-DOS"
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