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DESCRIPTION

The RM85x family of hand-held terminals communicate with a remote controller over an EIA standard
RS-232 serial row at a baud rate of 57.6, 38.4, 19.2 or 9.6 Kb.

RM85x terminals can use two communication protocols: VT100 and CNI proprietary.
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3.1.1 Cursor on

This command makes the cursor blink on the display.

Sequence ESC [ ? 2 5 h

Byte Command Response
01 ESC (0x1b)
02 ‘[‘ (0x5b)
03 ‘?’ (0x3f)
04 ‘2’ (0x32)
05 ‘5’ (0x35)
06 ‘h’ (0x68)

3.1.2 Cursor off

This command stops the cursor blinking, leaving it invisible on the display.

Sequence ESC [ ? 2 5 l

Byte Command Response
01 ESC (0x1b)
02 ‘[‘ (0x5b)
03 ‘?’ (0x3f)
04 ‘2’ (0x32)
05 ‘5’ (0x35)
06 ‘l’ (0x6c)

3.1.3 Cursor home (Carriage return)

This command moves the cursor to the first column of the row on which it is currently positioned.

Sequence CR

Byte Command Response
00 CR (0x0d)



RM85x Hand-held Terminals User Manual

4 CNI Engineering S.r.l. 05-10-2007

3.1.4 Cursor down and home

The VT, LF, ESC E character sequence moves the cursor to the first column of the next row after the
row on which it is currently positioned.
If the cursor is already on the last row in the scroll area, all displayed rows are moved up.

Sequence VT

Byte Command Response
00 VT (0x0b)

Sequence LF

Byte Command Response
00 LF (0x0a)

Sequence ESC E

Byte Command Response
00 ESC (0x1b)
01 ‘E’ (0x45)

3.1.5 Cursor down with scroll

This command moves the cursor to the next row after the row on which it is currently positioned,
leaving it in the same column. If the cursor is already on the last row in the scroll area, all displayed
rows are moved up.

Sequence ESC D

Byte Command Response
00 ESC (0x1b)
01 ‘D’ (0x45)

3.1.6 Cursor up with scroll

This command moves the cursor to the next row above the row on which it is currently positioned,
leaving it in the same column. If the cursor is already on the first row in the scroll area, all displayed
rows are moved down.

Sequence ESC M

Byte Command Response
00 ESC (0x1b)
01 ‘M’ (0x4d)
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3.1.7 Cursor down without scroll

This command moves the cursor down in the same column. The number of rows moved is determined
by the parameter Pn. If Pn is omitted, or if its value is set to 0 or 1, the cursor moves to the next row
after the row on which it is currently positioned. If the value of Pn is set to n, the cursor moves to the
nth row after the row on which it is currently positioned.
If n is greater than the number of rows displayed, the cursor moves to the last row of the display.

Sequence ESC [ Pn B

Example: To move the cursor to the next row after the row on which it is currently positioned (Pn=1).

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘B’ (0x42)

3.1.8 Cursor up without scroll

This command moves the cursor up in the same column. The number of rows moved is determined by
the parameter Pn. If Pn is omitted, or if its value is set to 0 or 1, the cursor moves to the next row
above the row on which it is currently positioned. If the value of Pn is set to n, the cursor moves to the
nth row above the row on which it is currently positioned.
If n is greater than the number of rows displayed, the cursor moves to the first row of the display.

Sequence ESC [ Pn A

Example: To move the cursor to the next row above the row on which it is currently positioned (Pn=1).

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘A’ (0x41)
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3.1.9 Cursor right

This command moves the cursor to the right along the row on which it is currently positioned. The
number of columns moved is determined by the parameter Pn. If Pn is omitted, or if its value is set to 0
or 1, the cursor moves to the next column to the right. If the value of Pn is set to n, the cursor moves n
columns to the right.
If n is greater than the number of columns between the column in which the cursor is currently
positioned and the right display margin, the cursor moves to the right-most column of the display.

Sequence ESC [ Pn C

Example: To move the cursor 10 columns to the right (Pn=10).

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘0’ (0x30)
04 ‘C’ (0x43)

3.1.10 Cursor left

This command moves the cursor to the left along the row on which it is currently positioned. The
number of columns moved is determined by the parameter Pn. If Pn is omitted, or if its value is set to 0
or 1, the cursor moves to the next column to the left. If the value of Pn is set to n, the cursor moves n
columns to the left.
If n is greater than the number of columns between the column in which the cursor is currently
positioned and the left display margin, the cursor moves to the left-most column of the display.

Sequence ESC [ Pn D

Example: To move the cursor 9 columns to the left (Pn=9).

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘9’ (0x39)
03 ‘D’ (0x43)

3.1.11 Backspace

This command moves the cursor one column to the left along the row on which it is currently
positioned. If the command is used when the cursor is already on the first column of the display, the
cursor does not move.

Sequence BS

Byte Command Response
00 BS (0x08)
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3.1.12 Position cursor

This command moves the cursor to the position determined by the parameters Pn-r, and Pn-c. Pn-r
determines the row to which the cursor moves while Pn-c determines the column.
If Pn-r is omitted or if its value is set to 0 or 1, the cursor moves to the first row of the display. If Pn-c is
omitted or if its value is set to 0 or 1, the cursor moves to the first column of the display.
Display rows are numbered from 1 to 4 starting from the top, and columns are numbered 1 to 20
starting from the left.

Sequence ESC [ Pn-r ; Pn-c H

Example: To move the cursor to row 2, column 12 (Pn-r=2; Pn-c=12).

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘;’ (0x3b)
04 ‘1’ (0x31)
05 ‘3’ (0x33)
06 ‘H’ (0x48)

3.1.13 Tab

This command moves the cursor to the first tab position it meets to the right. The contents of the row
are not changed. The fixed tab positions are: column 9, column 17, and column 20. If the cursor is
already positioned on the last column of the display (column 20), is does not move.

Sequence HT

Byte Command Response
00 HT (0x09)

3.1.14 Save cursor

This command saves the position of the cursor (its row and column) and its attributes (off or on).

Sequence ESC 7

Byte Command Response
00 ESC (0x1b)
01 ‘7’ (0x37)
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Example: To send the string “Rm-851”.

Byte Command Response
00 ‘R’ (0x52)
01 ‘m’ (0x6d)
02 ‘-’ (0x2d)
03 ‘8’ (0x38)
04 ‘5’ (0x35)
05 ‘1’ (0x31)

The figure below shows what characters are available.
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3.2.2 Scroll area

This command sets the scroll area,. i.e. the area by which the display scrolls at one time. The
parameter Pn-r1 determines the first row of the scroll area and parameter Pn-r2 determines the last
row. If Pn-r1 is set to a value greater than parameter Pn-r2, the entire display scrolls.
This command also moves the cursor to the first column of the first row of the next scroll area.

Sequence ESC [ Pn-r1 ; Pn-r2 r

Example: To set the end of the scroll area between the second and third rows.

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘2’ (0x32)
03 ‘;’ (0x3b)
04 ‘3’ (0x33)
05 ‘r’ (0x72)

3.2.3 Clear screen (Form feed)

This command displays a screen full of blank characters (0x32) and moves the cursor to the first
column of the first row.

Sequence FF

Byte Command Response
00 FF (0x0c)

3.2.4 Display fixed characters

This command sets characters to appear fixed (not blinking).
The terminal displays all characters sent after this command as fixed.

Sequence ESC [ 0 m

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘0’ (0x30)
03 ‘m’ (0x6d)
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3.2.5 Display blinking characters

This command sets characters to appear blinking.
The terminal displays all characters sent after this command as blinking.

Sequence ESC [ 5 m

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘5’ (0x35)
03 ‘m’ (0x6d)

3.2.6 Reset character blinking

This command cancels character blinking.

Sequence ESC [ 2 5 m

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘2’ (0x32)
03 ‘5’ (0x35)
04 ‘m’ (0x6d)

3.2.7 Insert characters

This command inserts the number of blank characters (0x32) determined by the parameter Pn. Blank
characters are inserted starting from the current cursor position.
Characters present to the right of the cursor on the same row are moved to the right by the number of
blank characters inserted. If Pn is omitted or if its value set to 0, just one blank character is inserted.
This command does not change the position of the cursor.

Sequence ESC [ Pn @

Example: To insert 5 blank characters.

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘5’ (0x35)
03 ‘@’ (0x40)
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3.2.8 Insert rows

This command inserts the number of blank rows determined by the parameter Pn. Blank rows are
inserted starting from the row on which the cursor is currently positioned. All rows beneath the row the
cursor is on are moved down accordingly.
This command does not take the current scroll area setting into account.
If Pn is omitted or if its value is set to 0, just one blank row is inserted.
This command does not change the position of the cursor.

Sequence ESC [ Pn L

Example: To insert 1 row below the row on which the cursor is currently positioned.

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘L’ (0x4c)

3.3 Character delete commands

This group of command lets you delete characters, parts of rows or even a complete display.

3.3.1 Delete n characters

This command deletes the number of characters determined by the parameter Pn. Characters are
deleted rightwards starting from the current cursor position. If Pn is omitted or if its value is set to 0,
just one character is deleted. No more characters can be deleted than the number present between
the cursor position and the last character in the row.
This command does not change the position of the cursor.

Sequence ESC [ Pn P

Example: To delete 2 characters starting from the current cursor position.

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘2’ (0x32)
03 ‘P’ (0x50)
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3.3.2 Delete to end of row

This command deletes all characters from the current cursor position to the end of the row.
It does not change the position of the cursor.

Sequence ESC [ 0 K

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘0’ (0x30)
03 ‘K’ (0x4b)

3.3.3 Delete from start of row

This command deletes all characters from the start of the row to the current cursor position.
It does not change the position of the cursor.

Sequence ESC [ 1 K

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘K’ (0x4b)

3.3.4 Delete row

This command deletes the entire row on which the cursor is currently positioned.
It does not change the position of the cursor.

Sequence ESC [ 2 K

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘2’ (0x32)
03 ‘K’ (0x4b)
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3.3.5 Delete to end of display

This command deletes all characters from the current cursor position to the last character in the
display (last row, last column).
It does not change the position of the cursor.

Sequence ESC [ 0 J

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘0’ (0x30)
03 ‘J’ (0x4a)

3.3.6 Delete from start of display

This command deletes all characters from the start of the display (first row, first column) to the current
cursor position (inclusive).
It does not change the position of the cursor.

Sequence ESC [ 1 J

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘1’ (0x31)
03 ‘J’ (0x4a)

3.3.7 Delete all rows

This command deletes all characters from all rows of the display.
It does not change the position of the cursor.

Sequence ESC [ 2 J

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘2’ (0x32)
03 ‘J’ (0x4a)
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3.3.8 Delete n rows

This command deletes the number of rows determined by the parameter Pn, starting from the row on
which the cursor is currently positioned. If Pn is omitted or if its value is set to 0, just one row is
deleted.
This command does not change the position of the cursor.

Sequence ESC [ Pn M

Example: To delete 2 rows starting from the row on which the cursor is currently positioned.

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x5b)
02 ‘2’ (0x32)
03 ‘M’ (0x4d)

3.4 Information request commands

3.4.1 Request firmware version

This command requests the terminal to return the firmware version.

Sequence 0x05

Example: To request the firmware version, receiving the response from the terminal that its firmware
is version 4.

Byte Command Response
00 (0x05) ‘R’ (0x52)
01 ‘M’ (0x4d)
02 ‘8’ (0x38)
03 ‘5’ (0x35)
04 ‘x’ (0x78)
05 ‘-‘ (0x2d)
06 ‘4’ (0x34)
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3.4.2 Request cursor position

This command requests the terminal to return the numbers of the row and column on which the cursor
is currently positioned.

Sequence ESC [ 6 n

Terminal response
sequence

ESC [ Pn-r ; Pn-c R

In the terminal’s response sequence, the first parameter (Pn-r) identifies the number of the row on
which the cursor is positioned, while the second (Pn-c) identifies the number of the column.

Example: To request the cursor position, receiving the response from the terminal that the cursor is
on row 2, column 9.

Byte Command Response
00 ESC (0x1b) ESC (0x1b)
01 ‘[‘ (0x5b) ‘[’ (0x5b)
02 ‘6’ (0x36) ‘2’ (0x32)
03 ‘n’ (0x6e) ‘;’ (0x3b)
04 ‘9’ (0x39)
05 ‘R’ (0x52)

3.4.3 Request communication parameters

This command requests the terminal to return the current communication parameters.

Sequence ESC [<sol> x

Terminal
response
sequence

ESC [ <sol> ; <par> ; <nbits> ; <xspeed> ;
<rspeed> ; <clkmul> ; <flags> x

The following table explains the meanings of the parameters returned.

Parameter Value Meaning
1 This message is a request. After it, the terminal will

return reports in response to requests.
<sol>

3 This message is a report (DECREPTPARM) which
terminal creates only on request.

1 No Parity
4 Odd parity<par>
5 Even parity
1 8 bits per character<nbits>
2 7 bits per character
112 9600 bits per second
120 19200 bits per second
240 38400 bits per second

<xspeed>,
<rspeed>

360 57600 bits per second
<clkmul> 1 Bit multiplication ratio is 16
<flags> 0
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Example: If baud rate is 57.6 Kb, the terminal provides the following response.

Byte Command Response
00 ESC (0x1b) ESC (0x1b)
01 ‘[‘ (0x5b) ‘[’ (0x5b)
02 ‘1’ (0x31) ‘3’ (0x33)
03 ‘x’ (0x78) ‘;’ (0x3b)
04 ‘1’ (0x31)
05 ‘;’ (0x3b)
06 ‘1’ (0x31)
07 ‘;’ (0x3b)
08 ‘3’ (0x37)
09 ‘6’ (0x32)
10 ‘0’ (0x30)
11 ‘;’ (0x3b)
12 ‘3’ (0x37)
13 ‘6’ (0x32)
14 ‘0’ (0x30)
15 ‘;’ (0x3b)
16 ‘1’ (0x31)
17 ‘;’ (0x3b)
18 ‘0’ (0x30)
19 ‘x’ (0x78’

3.4.4 Request terminal attributes

This command requests the terminal to return its identifying attributes.

Sequence ESC [ c

Terminal
response
sequence

ESC [ 1 ; 2 c

Example: To request the terminal’s attributes, receiving the response [c, showing that the terminal is
an “advanced video option” terminal.

Byte Command Response
00 ESC (0x1b) ESC (0x1b)
01 ‘[‘ (0x5b) ‘[’ (0x5b)
02 ‘c’ (0x63) ‘1’ (0x31)
03 ‘;’ (0x3b)
04 ‘2’ (0x32)
04 ‘c’ (0x63)
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3.5.4 Exit VT100 protocol

This command makes the terminal exit VT100 protocol and start using CNI proprietary protocol
instead. To re-start using VT100 protocol, you must either switch the terminal off and back on again, or
send the VT100 selection command in CNI proprietary protocol.

Sequence ESC [ ? J

Byte Command Response
00 ESC (0x1b)
01 ‘[’ (0x3b)
02 ‘?’ (0x3f)
03 ‘J’ (0x4a)

3.6 I/O commands

3.6.1 Switch LEDs

This command switches the terminal’s LEDs on or off. The first parameter (Pn-e) switches the LED on
and off. The second parameter (Pn-l) selects what LED to switch.
If the value of Pn-e is 1, the LED selected by Pn-l is switched on.
If the value of Pn-e is 0, the LED selected by Pn-l is switched off.

Sequence ESC [ Pn-e ; Pn-l k

Example: To switch LED number 3 on.

Byte Command Response
00 ESC (0x1b)
01 ‘[‘ (0x5b)
02 ‘1’ (0x31)
03 ‘;’ (0x3b)
04 ‘3’ (0x33)
05 ‘k’ (0x6b)
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3.6.2 Monitor keys

Whenever one of its keys changes state, the terminal sends the following sequence.

Sequence ESC [ Pn-1 ; Pn-2 ; Pn-3 t

Parameter Pn-1 identifies the state of the key. Value 1 means that the key is pressed, 0 means it is
released.
Parameter Pn-2 identifies the key that has changed state. This parameter can have any value from 1
to 32.
Parameter Pn-3 is the 16 bit CRC for all characters sent up to and including the second ‘;’.
See Appendix F for further information.

Example: Key 3 has been pressed.

Byte Sequence sent Response
00 ESC (0x1b)
01 ‘[‘ (0x5b)
02 ‘1’ (0x31)
03 ‘;’ (0x3b)
04 ‘3’ (0x33)
05 ‘;’ (0x3b)
06 ‘3’ (0x33)
07 ‘8’ (0x38)
08 ‘9’ (0x39)
09 ‘4’ (0x34)
10 ‘0’ (0x30)
11 ‘t’ (0x74)
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3.6.3 Monitor knob

Whenever its control knob changes state, the terminal sends the following sequence.

Sequence ESC [ Pn-1 ; Pn-2 ; Pn-3 q

Parameter Pn-1 identifies the state of the control knob. This parameter can have any value from 0 to
65535.
If the parameter value is currently 0 and the knob is turned anti-clockwise, the value becomes 65535.
If the parameter value is 65535 and the knob is turned clockwise, the value becomes 0.
Parameter Pn-2 identifies the knob that has changed state. This parameter can only have the value 1.
Parameter Pn-3 is the 16 bit CRC for all characters sent up to and including the second ‘;’.
See Appendix F for further information.

Example: The current value of the knob is 32. The following sequence is sent when the knob is
turned.

Byte Sequence sent Response
00 ESC (0x1b)
01 ‘[‘ (0x5b)
02 ‘2’ (0x32)
03 ‘3’ (0x33)
04 ‘;’ (0x3b)
05 ‘1’ (0x31)
06 ‘;’ (0x3b)
07 ‘4’ (0x34)
08 ‘6’ (0x36)
09 ‘3’ (0x33)
10 ‘2’ (0x32)
11 ‘2’ (0x32)
12 ‘q’ (0x71)
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3.6.4 Monitor overrides

Whenever one of its overrides changes state, the terminal sends the following sequence.

Sequence ESC [ Pn-1 ; Pn-2 ; Pn-3 p

Parameter Pn-1 identifies the state of the override. This parameter can have any value from 0 to 255.
Parameter Pn-2 identifies the override that has just changed state. This parameter can have a value
of either 1 or 2.
Parameter Pn-3 is the 16 bit CRC for all characters sent up to and including the second ‘;’.
See Appendix F for further information.

Example: The current override value is 190. The following sequence is sent when the override is
turned.

Byte Command Response
00 ESC (0x1b)
01 ‘[‘ (0x5b)
02 ‘1’ (0x31)
03 ‘9’ (0x39)
04 ‘0’ (0x30)
05 ‘;’ (0x3b)
06 ‘2’ (0x32)
07 ‘;’ (0x3b)
08 ‘3’ (0x33)
09 ‘1’ (0x31)
10 ‘0’ (0x30)
11 ‘8’ (0x38)
12 ‘7’ (0x37)
13 ‘p’ (0x70)



CNI proprietary protocol commands

05-10-2007 CNI Engineering S.r.l. 23

4 CNI proprietary protocol commands

Packets sent in response to CNI proprietary commands always contain 4 Status Bits. See
Appendix C for the meanings of these bits.

4.1.1 Position cursor

This command positions the cursor at the CursorPosition, which varies from 0 to 79, and assigns it
CursorAttributes with the following meaning.

Cursor attribute Meaning
0 Cursor off
1 Cursor on
2 Cursor blinking

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdCursorPosit CmdCursorPosit
05 0x00 0x00
06 CursorAttribute CursorAttribute
07 CursorPosition CursorPosition
08 CRC CRC
09 ETX ETX

Example: To position the cursor of the terminal at node address 0 at position 16 with the cursor on.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x04

(StatusBit)
04 0x28 (CmdCursorPosit) 0x28 (CmdCursorPosit)
05 0x00 0x00
06 0x01 (CursorAttribute) 0x01 (CursorAttribute)
07 0x10 (CursorPosition) 0x10 (CursorPosition)
08 0xce (CRC) 0xc2 (CRC)
09 0x03 (ETX) 0x03 (ETX)
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4.1.2 Write string

This command writes a string of characters NumberCharacters long, with blinking characters if
CharacterBlinking is set to 1.
The string is displayed at position PositionCharacters.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdWriteStr CmdWriteStr
05 NumberCharacters NumberCharacters
06 CharacterBlinking CharacterBlinking
07 PositionCharacters PositionCharacters
08 Second character CRC
09 First character ETX
10 Fourth character
11 Third character

…
2*n+6 (2n)th character
2*n+7 (2n-1)th character
2*n+8 CRC
2*n+9 ETX

Example: To write the string “abcde” in blinking characters at position 16 on the terminal at node
address 0.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 StatusBit

(0x00)
04 0x18 (CmdWriteStr) 0x18 (CmdWriteStr)
05 0x05 (NumberCharacters) 0x05 (NumberCharacters)
06 0x01 (CharacterBlinking) 0x01 (CharacterBlinking)
07 0x10 (PositionCharacters) 0x10 (PositionCharacters)
08 0x62 (Second character =’b’) 0xF3 (CRC)

09 0x61 (First character =’a’) 0x03 (ETX)

10 0x64 (Fourth character =’d’)
11 0x63 (Third character =’c’)
12 0x00 (Sixth character)
13 0x65 (Fifth character =’e’)
14 0x9a (CRC)
15 0x03 (ETX)
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4.1.3 Delete rows

This command deletes the display rows defined bit by bit in RowsBit. The first bit set to 1 identifies
the first row, the second bit set to 1 the second row and so on.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdDelRow CmdDelRow
05 0x00 0x00
06 0x00 0x00
07 RowsBit RowsBit
08 CRC CRC
09 ETX ETX

Example: To delete the first row from the display of the terminal at node address 0.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 StatusBit

(0x04)
04 0x20 (CmdDelRow) 0x20 (CmdDelRow)
05 0x00 0x00
06 0x00 0x00
07 0x01 (RowsBit) 0x01 (RowsBit)
08 0xd6 (CRC) 0xda (CRC)
09 0x03 (ETX) 0x03 (ETX)
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4.1.4 Scroll

This command scrolls up (if ScrollUp is set to 1) or scrolls down (if ScrollUp is set to 0) by the
number of rows determined by NRowsScroll

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdScroll CmdScroll
05 0x00 0x00
06 NRowsScroll NRowsScroll
07 ScrollUp ScrollUp
08 CRC CRC
09 ETX ETX

Example: To scroll the display of the terminal at node address 0 up 4 rows.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00

(StatusBit)
04 0x30 (CmdScroll) 0x30 (CmdScroll)
05 0x00 0x00
06 0x04 (NRowsScroll) 0x04 (NRowsScroll)
07 0x01 (ScrollUp) 0x01 (ScrollUp)
08 0xc2 (CRC) 0xca (CRC)
09 0x03 (ETX) 0x03 (ETX)
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4.1.5 Read I/O command

This command requests the terminal to return data on the states of its I/O devices: knob, override/s,
and keys.

Byte Command Response
01 STX STX
02 Node Node
03 CmdDefault CmdDefault StatusBit
04 0x00 D1
05 CRC D0
06 ETX D3
07 D2
08 CRC
09 ETX

Meaning of returned data

The meaning is determined by the first StatusBit bit according to the following table.

First
StatusBit

Meaning D0 Meaning D1 Meaning D2 Meaning D3

0 Bit by bit status for
keys 1 to 8

Bit by bit status for keys
9 to 16

Bit by bit status for
keys 17 to 24

Bit by bit status for
keys 25 to 32

1 1st override status 2nd override status High byte of knob
status

Low byte of knob
status

Example: To send the read I/O command to the terminal at node address 0 twice, receiving in
response an I/O status showing that key 18 is pressed, override 1 is set to 1, override 2 to 5 and the
knob has been turned to a value of 1063 (0x0427).

First send:
Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x00 (CmdDefault) 0xc (CmdDefault) 0x0 (StatusBit)
04 0x00 0x00 (D1)
05 0x00 (CRC) 0x00 (D0)
06 0x03 (ETX) 0x00 (D3)
07 0x02 (D2; [0x1b 0xfd]=0x02)
08 0x3d (CRC)
09 0x03 (ETX)

Second send:
Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x00 (CmdDefault) 0xc (CmdDefault) 0x1 (StatusBit)
04 0x00 0x05 (D1)
05 0x00 (CRC) 0x01 (D0)
06 0x03 (ETX) 0x04 (D3)
07 0x27 (D2)
08 0x19 (CRC)
09 0x03 (ETX)
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4.1.6 Read message

This command reads the error message saved in the terminal.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdGetAlarm CmdGetAlarm
05 0x00 0x00
06 0x00 High byte of message code
07 0x00 Low byte of message code
08 CRC CRC
09 ETX ETX

Example: To read the message in the terminal at node address 0, encoded 0x4003 (alarm for
incorrect command received).

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 StatusBit

(0x00)
04 0x48 (CmdGetAlarm) 0x48 (CmdGetAlarm)
05 0x00 0x00
06 0x00 0x40 (High byte of message code)
07 0x00 0x03 (Low byte of message code;

[0x1b 0xfc]=0x03)
08 0xbf (CRC) 0xf4 (CRC)
09 0x03 (ETX) 0x03 (ETX)
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4.1.7 Read character

This command reads the character currently displayed at the position CharacterPosition. The
character is that actually ‘printed to screen’ when the command is received, so if you wish to read a
character that is blinking, you may read either a blank (0x20) or the character itself, depending on the
instant the command is sent.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdReadChar CmdReadChar
05 0x00 0x00
06 0x00 0x00
07 CharacterPosition CharacterRead
08 CRC CRC
09 ETX ETX

Example: To read the character currently at position 16 on the display of the terminal at node address
0, an ‘a’ (0x61) that is not blinking.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00

(StatusBit)
04 CmdReadChar (0x38) 0x38 (CmdReadChar)
05 0x00 0x00
06 0x00 0x00
07 CharacterPosition (0x10) 0x61 (CharacterRead)
08 CRC (0xbf) 0xa6 (CRC)
09 ETX (0x03) 0x03 (ETX)
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4.1.8 Read version

This command reads the version of the terminal’s firmware.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdGetVer CmdGetVer
05 0x00 0x00
06 0x00 HighByteVersion
07 0x00 LowByteVersion
08 CRC CRC
09 ETX ETX

Example: To read the version of the firmware in the terminal at node address 0, which is 1029
(0x0405)

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00

(StatusBit)
04 0x50 (CmdGetVer) 0x50 (CmdGetVer)
05 0x00 0x00
06 0x00 0x04 (HighByteVersion)
07 0x00 0x05 (LowByteVersion)
08 CRC (0xbf) 0xae (CRC)
09 ETX (0x03) 0x03 (ETX)
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4.1.9 Read type

This command reads the terminal type.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdGetType CmdGetType
05 0x00 0x00
06 0x00 HighByteType
07 0x00 LowByteType
08 CRC CRC
09 ETX ETX

Response

The following table summarises the possible meanings of the response.

Type returned Terminal type Bus type
0x0200 RM85x ENET
0x0201 RM85x RS485
0x0202 RM85x CAN
0x0203 RM85x RS232 VT100

Example: To read the type of the terminal at node address 0, which is type 0x0203 (with an RS232
serial bus and VT100 default protocol).

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00 (StatusBit)
04 0xb8 (CmdGetType) 0xb8 (CmdGetType)
05 0x00 0x00
06 0x00 0x02 (HighByteType;

[0x1b 0xfd] = 0x02)
07 0x00 0x03 (LowByteType;

[0x1b 0xfc] = 0x03)
08 0xbf (CRC) 0x46 (CRC)
09 0x03 (ETX) 0x03 (ETX)
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4.1.10 Change parameter

This command changes one of the parameters in the terminal.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdChgPar CmdChgPar
05 0x00 0x00
06 High part of parameter code High part of parameter code
07 Low part of parameter code Low part of parameter code
08 High part of parameter value CRC
09 Low part of parameter value ETX
10 CRC
11 ETX

Example: To assign the value 1200 (0x04b0) to the parameter that determines character blinking
frequency (code 0x010f) on the terminal at node address 0.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x0 (StatusBit)
04 0x68 (CmdChgPar) 0x68 (CmdChgPar)
05 0x00 0x00
06 0x01 (High part of parameter code) 0x01 (High part of parameter code)
07 0x0f (Low part of parameter code) 0x0f (Low part of parameter code)
08 0x04 (High part of parameter value) 0x99 (CRC)

09 0xb0 (Low part of parameter value) 0x03 (ETX)

10 0x25 (CRC)
11 0x03 (ETX)

Example: To assign the value 1100 (0x044c) to the parameter 0x010 and to assign the value 1044
(0x0414) to the parameter 0x010f on the terminal at node address 0.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00

(StatusBit)
04 0x68 (CmdChgPar) 0x68 (CmdChgPar)
05 0x00 0x00
06 0x01 (High part of parameter code) 0x01 (High part of parameter code)
07 0x0e (Low part of parameter code) 0x0e (Low part of parameter code)
08 0x04 (High part of parameter value) 0x98 (CRC)

09 0x4c (Low part of parameter value) 0x03 (ETX)

10 0x01 (High part of parameter code)
11 0x0f (Low part of parameter code)
12 0x04 (High part of parameter value)
13 0x14 (Low part of parameter value)
14 0xc6 (CRC)
15 0x03 (ETX)
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4.1.11 Read parameter

This command reads the terminal’s internal parameters.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdGetParN CmdGetParN
05 0x00 0x00
06 High part of parameter code High part of parameter code
07 Low part of parameter code Low part of parameter code
08 0x00 High part of parameter value
09 0x00 Low part of parameter value
10 CRC CRC
11 ETX ETX

Example: To read the value of the parameter that determines character blinking frequency (code
0x010f) from the terminal at node address 0, currently set to 500 (0x1f4).

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x0 (StatusBit)
04 0x70 (CmdGetParN) 0x70 (CmdGetParN)
05 0x00 0x00
06 0x01 (High part of parameter code) 0x01 (High part of parameter code)
07 0x0f (Low part of parameter code) 0x0f (Low part of parameter code)
08 0x00 0x01 (High part of parameter value)
09 0x00 0xf4 (Low part of parameter value)
10 0x89 (CRC) 0x74 (CRC)
11 0x03 (ETX) 0x03 (ETX)
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4.1.12 Restart VT100

This command restores VT100 protocol.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdStartVt100 CmdStartVt100
05 0x00 0x00
06 0x00 0x00
07 0x00 0x00
08 CRC CRC
09 ETX ETX

Example: To restore VT100 protocol to the terminal at node address 0.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00 (StatusBit)
04 0xc0 (CmdStartVt100) 0xc0 (CmdStartVt100)
05 0x00 0x00
06 0x00 0x00
07 0x00 0x00
08 0x37 (CRC) CRC (0x3f)
09 0x03 (ETX) ETX (0x03)
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4.1.13 Save parameters to flash memory

When the terminal is switched on, it loads its operating parameters from flash memory. This command
saves the terminal’s current parameters into its flash memory so that they will be loaded automatically
the next time the terminal is switched on.

Example

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x00 (StatusBit)
04 0x78 (CmdSaveParFl) 0x78 (CmdSaveParFl)
05 0x00 0x00
06 0x00 0x00
07 0x00 0x00
08 CRC CRC
09 0x03 (ETX) 0x03 (ETX)

4.1.14 Read flash memory

This command reads any chosen address in the terminal’s flash memory. The address can range from
0x0000 to 0x7fff.

Example

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdReadFlash CmdReadFlash
05 0x00 0x00
06 High byte of address 0x00
07 Low byte of address RowsBit
08 CRC CRC
09 ETX ETX

Example: To read the contents of the address 0x1007 in the flash memory of the terminal at node
address 0, currently containing the value 0x149c.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 StatusBit
04 0xa0 (CmdReadFlash) 0xa0 (CmdReadFlash)
05 0x00 0x00
06 0x10 (High byte of address) 0x14 (High byte of value read)
07 0x07 (Low byte of address) 0x9c (Low byte of value read)
08 0x40 (CRC) 0xd7 (CRC)
09 0x03 (ETX) 0x03 (ETX)
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4.1.15 Sample variable

This command commences sampling two variables in the terminal’s firmware.
See the appendices for details on the coding of these variables.

Byte Command Response
01 STX STX
02 Node Node
03 0x08 0x0 StatusBit
04 CmdSampleVar CmdSampleVar
05 0x00 0x00
06 Variable 1 code Variable 1 code
07 Variable 2 code Variable 2 code
08 CRC CRC
09 ETX ETX

Example: To sample the two variables coded 0x04 and 0x05 in the terminal at node address 0.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x0

(StatusBit)
04 0xa8 (CmdSampleVar) 0xa8 (CmdSampleVar)
05 0x00 0x00
06 0x04 (Variable 1 code) 0x04 (Variable 1 code)
07 0x05 (Variable 2 code) 0x05 (Variable 2 code)
08 0x5e (CRC) 0x56 (CRC)
09 0x03 (ETX) 0x03 (ETX)

4.1.16 Sample address

This command commences sampling two variable addresses in the terminal’s firmware at a specified
interval.

Example

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x08
04 0xb0 (CmdSampleMem) 0xb0 (CmdSampleMem)
05 High part of variable address 1 High part of variable address 1
06 Low part of variable address 1 Low part of variable address 1
07 High part of variable address 2 High part of variable address 2
08 Low part of variable address 2 CRC
09 High part of sampling interval 0x03 (ETX)
10 Low part of sampling interval
11 CRC
12 0x03 (ETX)
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4.1.17 Read samples

This command downloads sampled values from the terminal.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 StatusBit
04 0x58 (CmdGetSamp) 0x58 (CmdGetSamp)
05 0x00 0x00
06 0x00 High part of number of samples
07 0x00 Low part of number of samples
08 CRC High part of sample 1, variable 1
09 0x03 (ETX) Low part of sample 1, variable 1
10 High part of sample 1, variable 2
11 Low part of sample 1, variable 2
12 High part of sample 2, variable 1
13 Low part of sample 2, variable 1
14 High part of sample 2, variable 2
15 Low part of sample 2, variable 2
… …
8+4´N High part of sample N, variable 1
8+4´N+1 Low part of sample N, variable 1
8+4´N+2 High part of sample N, variable 2
8+4´N+3 Low part of sample N, variable 2
8+4´N+4 0xXX
8+4´N+5 0xXX
8+4´N+6 CRC
8+4´N+7 0x03 (ETX)

The maximum value of N is limited by the maximum length of the buffer (see section 2.2.3).
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A Parameters
Parameters can be changed using the CMDCHGPAR command(0x68).

Code Meaning Name Size Unit of
measure

Default
value

Min/
Max

0x0100 Reserved
parameter(Increases
cursor display time in
msec)

RESERVED1 16 bit 0 0 /
32767

0x0101 Reserved
parameter(Increases the
display’s character read
wait time in msec)

RESERVED2 16 bit 0 0 /
32767

0x0102 Reserved
parameter(VT100 only:
increases or decreases
the default I/O refresh
rate of 50 msec)

RESERVED3 16 bit 0 -50 /
32767

0x0103 Reserved parameter RESERVED4 16 bit 6 0 /
32767

0x0104 Reserved parameter RESERVED5 16 bit 0 -32768 /
32767

0x0105 Reserved parameter RESERVED6 16 bit 0 -32768 /
32767

0x0106 Reserved parameter RESERVED7 16 bit 0 -32768 /
32767

0x0107 Reserved parameter RESERVED8 16 bit 0 -32768 /
32767

0x0108 Reserved parameter RESERVED9 16 bit 0 -32768 /
32767

0x0109 Reserved parameter RESERVED10 16 bit 0 -32768 /
32767

0x010A Reserved parameter RESERVED11 16 bit 0 -32768 /
32767

0x010B Reserved parameter RESERVED12 16 bit 0 -32768 /
32767

0x010C Serial line: minimum
delay before terminal
responds to a command

TIMFB 16 bit msec 5 VT100
50 otherwise

1 / 100

0x010D The time taken, starting
from the last message
received, to activate the
watchdog (and therefore
to switch off the key
LEDs and reset the
encoder count)

TIMEOUTFB 16 bit msec 100 EnetX 1 / 1000

0x010E The half-period for
cursor blinking

TIMBLINKCUR 16 bit msec 250 1 / 2000

0x010F The half-period for
character blinking

TIMBLINKCHAR 16 bit msec 500 1 / 2000

0x0110 First row of scroll area INITROWSCROL
L

16 bit 0 0 / 3

0x0111 The number of rows in
the scroll area

NROWSSCROLL 16 bit 0 0 / 4
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0x0112 The frequency at which
the filter is run to check
key state.

FILTERBUTTON 16 bit msec 20 1 / 1000

0x0113 Display contrast: the
lower the value, the
higher the contrast.

CONTRASTON 16 bit 4 0 / 15

0x0114 The low byte forms the
first row of pixels of the
first character. The high
byte forms the second
row.

FONT0_0 16 bit 0 0 / 7967

0x0115 The low byte forms the
third row of pixels of the
first character. The high
byte forms the fourth
row.

FONT0_1 16 bit 0 0 / 7967

0x0116 The low byte forms the
fifth row of pixels of the
first character. The high
byte forms the sixth row.

FONT0_2 16 bit 0 0 / 7967

0x0117 The low byte forms the
seventh row of pixels of
the first character. The
high byte forms the
eighth row.

FONT0_3 16 bit 0 0 / 7967

0x0118 The low byte forms the
first row of pixels of the
second character. The
high byte forms the
second row.

FONT1_0 16 bit 0 0 / 7967

0x0119 The low byte forms the
third row of pixels of the
second character. The
high byte forms the
fourth row.

FONT1_1 16 bit 0 0 / 7967

0x011A The low byte forms the
fifth row of pixels of the
second character. The
high byte forms the sixth
row.

FONT1_2 16 bit 0 0 / 7967

0x011B The low byte forms the
seventh row of pixels of
the second character.
The high byte forms the
eighth row.

FONT1_3 16 bit 0 0 / 7967

0x011C The low byte forms the
first row of pixels of the
third character. The high
byte forms the second
row.

FONT2_0 16 bit 0 0 / 7967

0x011D The low byte forms the
third row of pixels of the
third character. The high
byte forms the fourth
row.

FONT2_1 16 bit 0 0 / 7967

0x011E The low byte forms the
fifth row of pixels of the
third character. The high
byte forms the sixth row.

FONT2_2 16 bit 0 0 / 7967
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0x011F The low byte forms the
seventh row of pixels of
the third character. The
high byte forms the
eighth row.

FONT2_3 16 bit 0 0 / 7967

0x0120 The low byte forms the
first row of pixels of the
fourth character. The
high byte forms the
second row.

FONT3_0 16 bit 0 0 / 7967

0x0121 The low byte forms the
third row of pixels of the
fourth character. The
high byte forms the
fourth row.

FONT3_1 16 bit 0 0 / 7967

0x0122 The low byte forms the
fifth row of pixels of the
fourth character. The
high byte forms the sixth
row.

FONT3_2 16 bit 0 0 / 7967

0x0123 The low byte forms the
seventh row of pixels of
the fourth character. The
high byte forms the
eighth row.

FONT3_3 16 bit 0 0 / 7967

0x0124 The low byte forms the
first row of pixels of the
fifth character. The high
byte forms the second
row.

FONT4_0 16 bit 0 0 / 7967

0x0125 The low byte forms the
third row of pixels of the
fifth character. The high
byte forms the fourth
row.

FONT4_1 16 bit 0 0 / 7967

0x0126 The low byte forms the
fifth row of pixels of the
fifth character. The high
byte forms the sixth row.

FONT4_2 16 bit 0 0 / 7967

0x0127 The low byte forms the
seventh row of pixels of
the fifth character. The
high byte forms the
eighth row.

FONT4_3 16 bit 0 0 / 7967

0x0128 The low byte forms the
first row of pixels of the
sixth character. The high
byte forms the second
row.

FONT5_0 16 bit 0 0 / 7967

0x0129 The low byte forms the
third row of pixels of the
sixth character. The high
byte forms the fourth
row.

FONT5_1 16 bit 0 0 / 7967

0x012A The low byte forms the
fifth row of pixels of the
sixth character. The high
byte forms the sixth row.

FONT5_2 16 bit 0 0 / 7967
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0x012B The low byte forms the
seventh row of pixels of
the sixth character. The
high byte forms the
eighth row.

FONT5_3 16 bit 0 0 / 7967

0x012C The low byte forms the
first row of pixels of the
seventh character. The
high byte forms the
second row.

FONT6_0 16 bit 0 0 / 7967

0x012D The low byte forms the
third row of pixels of the
seventh character. The
high byte forms the
fourth row.

FONT6_1 16 bit 0 0 / 7967

0x012E The low byte forms the
fifth row of pixels of the
seventh character. The
high byte forms the sixth
row.

FONT6_2 16 bit 0 0 / 7967

0x012F The low byte forms the
seventh row of pixels of
the seventh character.
The high byte forms the
eighth row.

FONT6_3 16 bit 0 0 / 7967

0x0130 The low byte forms the
first row of pixels of the
eighth character. The
high byte forms the
second row.

FONT7_0 16 bit 0 0 / 7967

0x0131 The low byte forms the
third row of pixels of the
eighth character. The
high byte forms the
fourth row.

FONT7_1 16 bit 0 0 / 7967

0x0132 The low byte forms the
fifth row of pixels of the
eighth character. The
high byte forms the sixth
row.

FONT7_2 16 bit 0 0 / 7967

0x0133 The low byte forms the
seventh row of pixels of
the eighth character. The
high byte forms the
eighth row.

FONT7_3 16 bit 0 0 / 7967
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C Status bits
Packets sent in response to commands always contain 4 StatusBits. The following table defines
the meanings of these bits.

Bit Name Meaning
3 Not used
2 MASKBITWARNING If the value is 1, a message is waiting for the master.
1 Not used
0 MASKBITNODIN If the value is 1, the terminal is responding to the

default command with the status of its overrides and
control knob. If the value is 0, the terminal is
responding with the status of its keys.

D Invalid command response
Whenever the terminal cannot implement a command, it sends the following response.

Byte Response
01 STX
02 Node
03 0x0 StatusBit
04 CmdNACK
05 Byte 05 of sent command
06 Byte 06 of sent command
07 Byte 07 of sent command
08 CRC
09 ETX

Example: The master sends a read command to the terminal at node address 0, but the command
packet contains an error, e.g. it is too long. The terminal responds with CmdNACK.

Byte Command Response
01 0x02 (STX) 0x02 (STX)
02 0x00 (Node) 0x00 (Node)
03 0x08 0x0 0x04 (StatusBit)
04 0xb8 (CmdGetType) 0x60 (CmdNACK)
05 0x00 0x00 (Byte 05 of sent command)
06 0x00 0x00 (Byte 06 of sent command)
07 0x00 0x00 (Byte 07 of sent command)
08 0x00 0x9b (CRC)
09 0x00 0x03 (ETX)
10 0x00
11 0x00
12 0xbf (CRC)
13 0x03 (ETX)


