






















































































































































































INTRODUCTION 

APPENDIX C 

COMMUNICATION INTERFACE COMMANDS 

The communications interface is used to transfer serial data between the 
terminal and the development system. The interface consists of two parts. The 
fi rst receives data and commands from the development system. The second part 
transmits data and commands to the development system. The interface is a 
two-way simultaneous communications mechanism (full duplex). 

An 8-bit byte which totally and uniquely defines each character, which may be 
upper or lower case, or a control function, is the basic element that is 
communicated on the interface. The byte contains seven bits, equivalent to the 
code of a character, and an eighth bit defining whether the code is to be 
interpreted as a display character or as a control function. 

The hexadecimal values (;J(;J through FF is the set of 8-bit bytes recognized by 
the terminal. A byte whose value is within the range of to 7F represents a 
character code. The code includes the 128 ASCII upper-and lower-case letters, 
numeral s, and general purpose symbol s. In addition to the ASCII characters, the 
codes that normally represent the ASCII control characters (NUL, SOH, ETX, etc.) 
can be used to represent special characters. In the special character mode, a 
code recei ved in the range of through IF is recogni zed as a lower-case 
Greek character, an upper-case Greek character (Omega or Sigma), or a special 
symbol character. The special character mode can be entered by setting the 
associated rear panel switch or by command. 

A byte whose value is within the range of 80 to FF, potentially represents a 
command. Restricti ng these commands to thi s range provi des a means of 
represent i ng command bytes as escape sequences without maki ng use of the ASCI I 
control characters, thus avoiding conflicts with existing communications 
protocol s which pl ace speci al significance on certai n ASCI I control characters. 

An escape sequence consists of an ASCII escape character (lB), followed by a 
byte whose value is within the range of 20 to 7F. The escape character is used 
to represent the left-most bit of the following byte. Hence, the escape 
sequence allows command bytes to be communicated on the interface in a strict 
7-bit format. Two escape characters in sequence are used to represent a 
character to be displayed. 

Table 1 summarizes the commands available by providing the value, display area, 
action/effect, and byte sequence for each command. The absolute display area is 
organized into 24 lines with 80 characters per line. The virtual display area 
is defined as being the full screen area. The byte sequence is the total number 
of bytes needed to achieve the action/effect. 

NOTE 

Some of the commands in Table 1 are not used with 
EXbug or normal disk assembler or editor programs. 
However, they may be used with special editors. 

Table 3-7 (Chapter 3) lists the ASCII codes used to position the cursor in the 
absolute display area. 

C-l 



n 
I 

N 

COMMAND 

HOME 

CURSOR UP 
ONE LINE 

(T) 

CURSOR DOWN 
ONE LINE 

W 

NTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

CO ESC,@ 

C1 ESC,A 

C2 ESC,B 

TABLE 1. Communication Interface Commands 
..... 

BYTE SEQUENCE 
--

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. IESC. SEQ. DESCRIPTION 

~IRTUAL SCROLL CURSOR MOVES TO LEFT-MOST 1 2 COMMAND BYTE(S) 
COLUMN IN TOP LINE. 

PAGE CURSOR MOVES TO LEFT-MOST 
COLUMN IN TOP LINE. 

PROTECT CURSOR MOVES TO LEFT-MOST 
COLUMN IN TOP LINE, SEEKS NON-
PROTECTED COLUMN TO RIGHT; IF 
NONE EXISTS, CURSOR REMAINS 
IN LEFT-MOST COLUMN OF TOP 
LINE. 

VIRTUAL SCROLL IGNORED 1 2 COMMAND BYTE(S) 

PAGE CURSOR MOVES UP ONE LINE IN 
SAME COLUMN WITH PAGE ROLL-
OVER. 

PROTECT CURSOR MOVES UP ONE LINE IN 
SAME COLUMN WITH PAGE ROLL-
OVER, SEEKS NON-PROTECTED 
COLUMN TO THE LEFT. 

VIRTUAL SCROLL CURSOR MOVES DOWN ONE LINE 1 2 COMMAND BYTE(S) 
IN SAME COLUMN. IF ALREADY IN 
LAST LINE, SCROLL IS EXECUTED 
AND LAST LINE IS BLANKED. 

PAGE CURSOR MOVES DOWN ONE LINE 
IN SAME COLUMN WITH PAGE 
ROLLOVER. 

PROTECT CURSOR MOVES DOWN ONE LINE 
IN SAME COLUMN WITH PAGE 
ROLLOVER. SEEKS NON-PRO-
TECTED COLUMN TO THE RIGHT. 
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I 

W 

COMMAND 

CURSOR LEFT 
ONE COLUMN 

(+-) 

CURSOR RIGHT 
ONE COLUMN 

(-) 

LOAD CURSOR 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

C3 ESC,C 

C4 ESC,D 

C5 ESC,E 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. DESCRIPTION 

VIRTUAL SCROLL CURSOR MOVES LEFT ONE COL- 1 2 COMMAND BYTE(S) 
UMN WITHOUT LINE ROLLOVER. 

PAGE CURSOR MOVES LEFT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. 

PROTECT CURSOR MOVES LEFT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. SEEKS NON-PROTECTED 
COLUMN TO THE LEFT. 

VIRTUAL SCROLL CURSOR MOVES RIGHT ONE COL- 1 2 COMMAND BYTE(S) 
UMN WITHOUT LINE ROLLOVER. 

PAGE CURSOR MOVES RIGHT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. 

PROTECT CURSOR MOVES RIGHT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. SEEKS NON-PROTECTED 
COLUMN TO THE RIGHT. 

VIRTUAL SCROLL, IF POSITION IS OUTSIDE VIRTUAL 3 4 COMMAND BYTE(S) 
PAGE DISPLAY, COMMAND IS IGNORED; PLUS TWO BYTES 

OTHERWISE, CURSOR MOVES TO DESIGNATING CURSOR 
DESIGNATED POSITION. POSITION 

PROTECT IF POSITION IS OUTSIDE VIRTUAL 
DISPLA Y, COMMAND IS IGNORED; 
OTHERWISE, CURSOR MOVES TO 
DESIGNATED POSITION. IF POSI-
TION CONTAINS A PROTECT FAC 
OR IS PART OF A PROTECTED 
FIELD, CURSOR IS MOVED RIGHT 
TO NON-PROTECTED COLUMN. IF 
POSITION CONTAINS A NON-PRO-
TECT FAC, CURSOR REMAINS AT 
DESIGNATED POSITION; HOW-
EVER, ONLY FACS MAY BE 
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I 
~ 

COMMAND 

LOAD CURSOR 
(Cont'd) 

SET SCROLL 
MODE 

ENABLE KEYBOARD 

DISABLE 
KEYBOARD 

BOTTOM DISPLAY 
LINE 

FORWARD TAB 
--i 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

C8 ESC,H 

D2 ESC,R 

D2 ESC,S 

CA ESC,J 

DA ESC,Z 

TABLE 1. Communication Interface Commands (cont'd) 
- 0.- ~_ - -, -

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. DESCRIPTION 

INSERTED AT THIS POSITION AND 
A CURSOR RIGHT COMMAND 
SHOULD FOLLOW TO ENSURE 
CURSOR POSITIONING AT A NON-
PROTECTED COLUMN. 

VIRTUAL SCROLL IGNORED 1 2 COMMAND BYTE(S) 

PAGE, PAGE AND PROTECT MODES ARE 
PROTECT RESET, SCROLL MODE IS SET, CUR-

SOR RETURNS TO HOME POSITION. 

NA SCROLL, CAUSES KEYBOARD TO BE EN- 1 2 COMMAND BYTE(S) 
PAGE, ABLED (DATA CAN BE ENTERED 
PROTECT FROM KEYBOARD). 

N.A. SCROLL, CAUSES KEYBOARD TO BE DIS- 1 2 COMMAND BYTE(S) 
PAGE, ABLED (OAT A CANNOT BE EN-
PROTECT TERED FROM THE KEYBOARD). 

ABSOLUTE SCROLL, THE VIRTUAL DISPLAY AREA'S 2 3 COMMAND BYTE(S), 
PAGE, LAST LINE IS MADE TO CORRES- ONE BYTE DESIGNAT-
PROTECT POND WITH THE LINE DESIGNATED ING THE LINE 

(SEE NOTE 3). 

VIRTUAL SCROLL CURSOR MOVES RIGHT TO NEXT 1 2 COMMAND BYTE(S) 
TAB POSITION (WITHOUT LINE 
ROLLOVER). 

PAGE CURSOR MOVES RIGHT TO NEXT 
TAB POSITION (WITH LINE AND 
PAGE ROLLOVER) AS DEFINED BY 
THE SET TABS COMMAND. 

PROTECT CURSOR MOVES RIGHT TO LEFT -
MOST COLUMN OF NEXT NON-
PROTECTED FIELD (WITH LINE AND 
PAGE ROLLOVER). 



C1 
I 

en 

COMMAND 

BACK TAB 
1-

SET TABS 

SET TRANSPARENT 
MODE 

RESET TRANSPARENT 
MODE 

SET VIDEO INVERT 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

DB ESC'[ 

DC ESC,! 

EC ESC,1 

ED ESC,m 

EE ESC,n 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC ESC. SEQ. DESCRIPTION 

--

VIRTUAL SCROLL CURSOR MOVES LEFT TO PRE- 1 2 COMMAND BYTE(S) 
VIOUS TAB POSITION (WITHOUT 
LINE ROLLOVER). 

PAGE CURSOR MOVES LEFT TO PRE-
VIOUS TAB POSITION (WITH LINE 
AND PAGE ROLLOVER). 

PROTECT CURSOR MOVES LEFT TO LEFT -
MOST COLUMN OF PREVIOUS 
NON-PROTECTED FIELD (WITH 
LINE AND PAGE ROLLOVER). 

VIRTUAL PAGE, THE BLOCK OF DATA FOLLOWING VAR. VAR. COMMAND BYTE(S) 
SCROLL, THE COMMAND BYTE DEFINES THE SPACES, HTS (09), OR 
PROTECT TAB POSITIONS. THE TAB POSI- CANCEL (18), LF 

TIONS ARE INDICATED BY HTS (09) 
TO SET A TAB OR CANCEL (18) TO 
CLEAR A TAB, AND ARE SEPA-
RATED BY SPACE (20) CHARAC-
TERS TO INDICATE TAB SPACE 
(SETTING). THE BLOCK IS TERMI-
NATED BY A LINE FEED CHARAC-
TER. THE COMMAND BYTE 
FOLLOWED BY LF WITH NO 
SPACES, CANCELS OR HTS WILL 
CAUSE ALL TABS TO BE RESET. 

ABSOLUTE SCROLL, SETS TRANSPARENT MODE 1 2 COMMAND BYTE(S) 
PAGE, OPERATION; CURSOR DOES NOT 
PROTECT CHANGE POSITION. 

ABSOLUTE SCROLL, RESETS TRANSPARENT MODE 1 2 COMMAND BYTE(S) 
PAGE, OPERATION; CURSOR DOES NOT 
PROTECT CHANGE POSITION. 

ABSOLUTE SCROLL, SETS VIDEO INVERT OPERATION; 1 2 COMMAND BYTE(S) 
PAGE, CURSOR DOES NOT CHANGE POSI-
PROTECT TION. 
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0'1 

COMMAND 

RESET VIDEO 
INVERT 

SET DISPLAY 
SPECIAL 

CHARACTERS 

RESET DISPLAY 
SPECIAL 

CHARACTERS 

END-OF-LiNE FAC 

TERMINAL RESET 

DISPLAY STATUS 
ON 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

EF ESC,o 

FC ESC,: 

FD ESC,: 

FE ESC,~ 

F1 ESC,q 

F2 ESC,r 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. DESCRIPTION 

ABSOLUTE SCROLL, RESETS VIDEO INVERT OPERA- 1 2 COMMAND BYTE(S) 
PAGE, TION; CURSOR DOES NOT CHANGE 
PROTECT POSITION. 

NA SCROLL, PERMITS SPECIAL CHARACTER TO 1 2 COMMAND BYTE(S) 
PAGE, BE DISPLAYED. 
PROTECT 

N.A. SCROLL, SPECIAL CHARACTERS CANNOT 1 2 COMMAND BYTE(S) 
PAGE, BE DISPLAYED. 
PROTECT 

NA SCROLL, AN OUTPUT COMMAND USED TO 1 2 COMMAND BYTE(S) 
PAGE, MARK UNUSED SPACE IN LINE. 
PROTECT LINE LENGTH DETERMINED BY 

RIGHT-MOST DATA BYTE POSI-
TION. REMAINING UNUSED, UN-
FILLED POSITIONS TO 80TH COL-
UMN ARE NOT CONSIDERED PART 
OF LINE. 

ABSOLUTE SCROLL, CAUSES THE BASIC DISPLAY UNIT 1 2 COMMAND BYTE(S) 
PAGE, TO BE RESET AS IF THE "RESET" 
PROTECT SWITCH HAD BEEN ACTIVATED. 

ABSOLUTE SCROLL, CERTAIN STATUS COMMANDS CAN 1 2 COMMAND BYTE(S) 
PAGE, BE RECEIVED ON THE COM-
PROTECT MUNICATIONS INTERFACE AND 

DISPLAYED. THE LAST THREE 
POSITIONS IN THE ABSOLUTE DIS-
PLA Y AREA ARE USED TO SHOW A 
BLINKING STATUS INDICATOR. THE 
INDICATORS AND THEIR ASSOCI-
ATE CODES ARE: 

INDICATOR CODe FUNCTION 
PE 98 PARITY ERROR 
RO 9A RECEIVE OVERRUN 
FE 96 FRAMING ERROR 



n 
I 

-...,J 

COMMAND 

DISPLAY STATUS 
ON 

(Cont'd) 

--."- , 

DISPLA Y STATUS 
OFF 

ASCII BEL 
(BELL) 

ASCII BS 
(BACKSPACE) 

ASCII HT 
(HORIZONTAL TAB) 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

F3 ESC,s 

07 NONE 

08 NONE 

09 NONE 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
DESCRIPTION AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. 

FRAMING AND PARITY ERROR 
COMMANDS ARE FOLLOWED BY 
THE BYTE SUFFERING THE ERROR 
CONDITION. 

ABSOLUTE SCROLL, RECEIVED STATUS INDICATORS 1 2 COMMAND BYTE(S) 
PAGE, PE, RO, AND FE CANNOT BE DIS-
PROTECT PLAYED. 

NA SCROLL, CAUSES THE BELL TO ISSUE TONE 1 COMMAND BYTE 
PAGE, FOR A PERIOD OF ONE-HALF SEC-
PROTECT OND. 

VIRTUAL SCROLL CURSOR MOVES LEFT ONE COL- 1 COMMAND BYTE 
UMN WITHOUT LINE ROLLOVER. 

PAGE CURSOR MOVES LEFT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. 

PROTECT CURSOR MOVES LEFT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. SEEKS NON-PROTECTED 
COLUMN TO THE LEFT. 

VIRTUAL SCROLL CURSOR MOVES RIGHT TO NEXT 1 COMMAND BYTE 
TAB POSITION (WITHOUT LINE 
ROLLOVER) AS DEFINED BY THE 
SET TABS COMMAND. 

PAGE CURSOR MOVES RIGHT TO NEXT 
TAB POSITION (WITH LINE AND 
PAGE ROLLOVER) AS DEFINED BY 
THE SET TABS COMMAND. 

PROTECT CURSOR MOVES RIGHT TO THE 
LEFT-MOST COLUMN OF THE 
NEXT NON-PROTECTED FIELD 
(WITH LINE AND PAGE ROLLOVER). 



n 
I 

00 

COMMAND 

SET PAGE MODE 

TOP DISPLAY 
LINE 

READ CURSOR 

ASCII LF 
(LINE FEED) 

ASCII VT 
(VERTICAL TAB) 

INTERFACE VALUE 
--

NON- ESC. 
ESC. SEQ. 

C7 ESC,G 

C9 ESC,I 

C6 ESC,F 

OA NONE 

OB NONE 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 
-

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. DESCRIPTION 

VIRTUAL SCROLL SCROLL MODE IS RESET, PAGE 1 2 COMMAND BYTE(S) 
MODE IS SET, CURSOR RETURNS 
TO HOME POSITION. 

PAGE IGNORED 

PROTECT PROTECT MODE IS RESET, PAGE 
MODE IS SET, CURSOR RETURNS 
TO HOME POSITION. 

ABSOLUTE SCROLL, THE VIRTUAL DISPLAY AREA'S TOP 2 3 COMMAND BYTE(s), 
PAGE, LINE IS MADE TO CORRESPOND ONE BYTE DESIGNAT-
PROTECT WITH THE LINE DESIGNATED (SEE ING THE LINE 

NOTE 3). 

VIRTUAL SCROLL, 4 BYTES ARE SENT ON THE INTER- 1 2 COMMAND BYTE(S) 
PAGE, FACE - START DATA COMMAND, 
PROTECT TWO BYTE CURSOR POSITION, END 

DATA COMMAND. 

VIRTUAL SCROLL CURSOR MOVES DOWN ONE LINE 1 COMMAND BYTE 
IN SAME COLUMN. IF ALREADY IN 
LAST LINE, SCROLL IS EXECUTED 
AND LAST LINE IS BLANKED. 

PAGE CURSOR MOVES DOWN ONE LINE 
IN SAME COLUMN, WITH PAGE 
ROLLOVER. 

PROTECT CURSOR MOVES DOWN ONE LINE 
IN SAME COLUMN WITH PAGE 
ROLLOVER. SEEKS NON-PRO-
TECTED COLUMN TO THE RIGHT. 

VIRTUAL SCROLL IGNORED 1 COMMAND BYTE 

PAGE CURSOR MOVES UP ONE LINE IN 
SAME COLUMN WITH PAGE 
ROLLOVER. 



CI 
I 

\.0 

COMMAND 

ASCII VT 
(VERTICAL TAB) 

(Cont'd) 

ASCII FF 
(FORM FEED) 

ASCII CR 
(CARRIAGE RETURN) 

LEFT DISPLAY 
COLUMN 

RIGHT DISPLAY 
COLUMN 

SET PROTECT MODE 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

OC NONE 

00 NONE 

CB ESC,K 

CC ESC,L 

CD ESC,M 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 
--

DISPLAY NO. OF BYTES 
DESCRIPTION AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. 

-
PROTECT CURSOR MOVES UP ONE LINE IN 

SAME COLUMN WITH PAGE ROLL-
OVER. SEEKS NON-PROTECTED 
COLUMN TO THE LEFT. 

VIRTUAL SCROLL CURSOR MOVES RIGHT ONE COL- 1 COMMAND BYTE 
UMN WITHOUT LINE ROLLOVER. 

PAGE CURSOR MOVES RIGHT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. 

PROTECT CURSOR MOVES RIGHT ONE COL-
UMN WITH LINE AND PAGE ROLL-
OVER. SEEKS NON-PROTECTED 
COLUMN TO THE RIGHT. 

VIRTUAL SCROLL, CURSOR MOVES TO LEFT MARGIN. 1 COMMAND BYTE 
PAGE 

PROTECT CURSOR MOVES TO LEFT MARGIN. 
SEEKS NON-PROTECTED COLUMN 
TO THE RIGHT. 

ABSOLUTE SCROLL, THE VIRTUAL DISPLAY AREA'S 2 3 COMMAND BYTE(S), 
PAGE, LEFT COLUMN IS MADE TO COR- ONE BYTE COLUMN 
PROTECT RESPOND WITH THE COLUMN 

DESIGNATED (SEE NOTE 3). 

ABSOLUTE SCROLL, THE VIRTUAL DISPLAY AREA'S 2 3 COMMAND BYTE(S), 
PAGE, RIGHT COLUMN IS MADE TO COR- ONE BYTE COLUMN 
PROTECT RESPOND WITH THE COLUMN 

DESIGNATED (SEE NOTE 3). 

VI~TUAL SCROLL SCROLL MODE IS RESET, PROTECT 1 2 COMMAND BYTE(S) 
MODE IS SET. 

PAGE PAGE MODE IS RESET, PROTECT 
MODE IS SET. 



n 
I 

--' 
o 

COMMAND 

SET PROTECT MODE 
(Cant'd) 

WRITE ABSOLUTE 

READ ABSOLUTE 

CHARACTER INSERT 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

CE ESC,N 

CF ESC,O 

DO ESC,P 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. 

DESCRIPTION 

PROTECT IGNORED - CURSOR SEEKS FIRST 
NON-PROTECTED COLUMN ON 
SCREEN. SIMULATES "HOME" 
COMMAND. 

ABSOLUTE SCROLL, THE BLOCK OF DATA OR COM- VAR. VAR. COMMAND BYTE(S), 
PAGE, MAND BYTES ARE WRITTEN INTO START DATA COM-
PROTECT THE ABSOLUTE DISPLAY AREA MAND, 2 BYTE CURSOR 

STARTING AT THE ABSOLUTE CUR- POSITION, VARIABLE 
SOR POSITION DESIGNATED. THE DATA OR COMMAND 
COMMAND BYTES ARE RESTRICT- BYTES, END DATA 
ED TO THE SET OF FIELD ATTRIB- COMMAND 
UTE COMMANDS. THE CURSOR 
DOES NOT CHANGE POSITION. 

ABSOLUTE SCROLL, THE ABSOLUTE DISPLAY POSI- 5 6 COMMAND BYTE(S), 2 
PAGE, TIONS, STARTING WITH THE 1ST BYTE CURSOR POSI-
PROTECT CURSOR POSITION IN THE COM- TION - "START", 2 

MAND SEQUENCE AND ENDING BYTE CURSOR POSI-
WITH THE 2ND CURSOR POSITION, TION - "END" 
ARE SENT OUT ON THE INTERFACE. 
THIS BLOCK OF DATA IS FRAMED 
WITH THE START DATA AND END 
DATA COMMANDS. EACH END Of 
LINE FROM THE DISPLAY AREA IS 
fLAGGED BY AN END-Of-DATA 
(F9;ESC,y) CHARACTER. 

VIRTUAL SCROLL IGNORED 3 5 COMMAND BYTE(S), 

PAGE ALL COLUMNS IN LINE, STARTING 
DATA BYTE(S), COM-
MAND BYTE(S) (SEE 

WITH CURSOR COLUMN, ARE NOTE 4) 
MOVED RIGHT ONE COLUMN. THE 
BYTE IN THE RIGHT-MOST COL-
UMN IS DISCARDED. THE DATA 
BYTE IS PLACED AT THE CURSOR 
AND THE CURSOR IS ADVANCED 
ONE COLUMN TO THE RIGHT WITH 
LINE ROLLOVER. 



n 
I 

--' 
--' 

COMMAND 

CHARACTER INSERT 
(Cont'd) 

CHARACTER DELETE 

PAGE ERASE 

INTERFACE VALUE 

NON· ESC. 
ESC. SEQ. 

01 ESC,Q 

04 ESC,T 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON·ESC. ESC. SEQ. DESCRIPTION 

PROTECT SAME AS PAGE, EXCEPT MOVE-
MENT RESTRICTED TO SEQUENCE 
OF NON-PROTECTED COLUMNS TO 
THE RIGHT OF CURSOR POSITION. 
(CONTIGUOUS NON-PROTECTED 
FIELD). 

VIRTUAL SCROLL IGNORED 1 2 COMMAND BYTE(S) 

PAGE ALL COLUMNS IN LINE, STARTING 
WITH CURSOR COLUMN + 1 ARE 
MOVED TO THE LEFT ONE COLUMN. 
THE RIGHT -MOST COLUMN IS 
FILLED WITH A SPACE (20) CHAR-
ACTER. CURSOR DOES NOT 
CHANGE POSITION. 

PROTECT SAME AS PAGE, EXCEPT THE NON-
PROTECTED COLUMNS UNDER 
AND CONTIGUOUS TO THE RIGHT 
WITHIN THE NON-PROTECTED 
FIELD ARE MOVED. 

VIRTUAL SCROLL, ERASES ALL CHARACTERS FROM 1 2 COMMAND BYTE(S) 
PAGE CURSOR TO END OF DISPLAY AND 

REPLACES WITH SPACE (20) CHAR-
ACTER. CURSOR DOES NOT 
CHANGE POSITION. 

PROTECT ERASES ALL UNPROTECTED CHAR-
ACTER POSITIONS FROM THE CUR-
SOR TO THE END OF DISPLAY AND 
REPLACES WITH SPACE (20) CHAR-
ACTER. CURSOR DOES NOT 
CHANGE POSITION. 



("'") 
I 

...... 
'" 

COMMAND 

LINE ERASE 

LINE INSERT 

SEND PAGE 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

05 ESC,U 

06 ESC,V 

09 ESC,Y 

TABLE 1. Communicat ion Interface Commands (cont I d) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. DESCRIPTION 

VIRTUAL SCROI.,L, STARTING WITH CURSOR POSI- 1 2 COMMAND BYTE(S) 
PAGE TION, LINE IS BLANKED TO THE 

RIGHT WITH SPACE (20) CHARAC-
TER. CURSOR DOES NOT CHANGE 
POSITION. 

PROTECT ALL COLUMNS IN NON-PRO-
TECTED FIELD UNDER AND CON-
TIGUOUS RIGHT OF CURSOR ARE 
BLANKED. CURSOR DOES NOT 
CHANGE POSITION. 

VIRTUAL SCROLL, IGNORED 1 2 COMMAND BYTE(S) 
PROTECT 

PAGE ALL LINES, STARTING WITH CUR-
RENT LINE, ARE MOVED DOWN ONE 
LINE. LAST LINE IS DISCARDED . 
CURRENT LINE IS BLANKED WITH 
SPACE (20) CHARACTER. CURSOR 
RESTS IN FIRST POSITION OF NEW 
BLANK LINE. 

VIRTUAL SCROLL IGNORED 1 2 COMMAND BYTE(S) 

PAGE ALL POSITIONS FROM HOME 
THROUGH CURSOR POSITION, OR 
END OF LINE FAC ON THE LINE ON 
WHICH CURSOR RESTS (WHICH-
EVER IS FOUND FIRST). ARE SENT 
ON THE INTERFACE AS A BLOCK OF 
DATA. THIS BLOCK IS FRAMED BY 
THE START DATA COMMAND AND 
THE END DATA COMMAND. EACH 
END OF LINE IS FLAGGED BY AN 
END-OF-DATA (F9;ESC,y) CHARAC-
TER. CURSOR DOES NOT CHANGE 
POSITION. NOTE: ANY PROTECTED 
FIELDS THAT MAY BE SENT IN THIS 
MODE WILL BE BRACKETED BY 



n 
I ...... 

W 

COMMAND 

---- . 

SEND PAGE 
(Cont'd) 

LINE DELETE 

CLEAR 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

D7 ESC,W 

DB ESC,X 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. DESCRIPTION 

--- ---

FIELD ATTRIBUTE CODES TO INDI-
CATE START AND END PROTECTED 
FIELDS. 

PROTECT ALL NON-PROTECTED POSITIONS 
FROM HOME THROUGH END OF 
PAGE ARE SENT ON THE INTER-
FACE AS A BLOCK OF DATA. THIS 
BLOCK IS FRAMED AS IN PAGE 
MODE. EACH END OF FIELD IS 
FLAGGED BY AN END-OF-DATA 
(F9;ESC,y) CHARACTER. CURSOR 
DOES NOT CHANGE POSITION. 

VIRTUAL SCROLL, IGNORED 1 2 COMMAND BYTE(S) 
PROTECT 

PAGE ALL LINES, STARTING WITH LINE 
DIRECTL Y BELOW CURRENT LINE, 
ARE MOVED UP ONE LINE. LAST 
LINE IS BLANKED. CURSOR MOVES 
TO FIRST CHARACTER POSITION 
OF LINE IN WHICH IT INITIALLY 
RESTED. 

VIRTUAL SCROLL ALL POSITIONS IN DISPLAY AREA 1 2 COMMAND BYTE(S) 
ARE FILLED WITH SPACES (20). 
CURSOR MOVES TO HOME POSI-
TION. 

PROTECT ALL NON-PROTECTED POSITIONS 
IN DISPLAY AREA ARE FILLED WITH 
SPACES (20). CURSOR MOVES TO 
LEFT -MOST POSITION OF FIRST 
NON-PROTECTED FIELD, MOVES 
TO HOME POSITION. 



TABLE 1. Communication Interface Commands (cont'd) 

INTERFACE VALUE BYTE SEQUENCE 

COMMAND NON- ESC. DISPLAY NO. OF BYTES 
DESCRIPTION ESC. SEQ. AREA MODE ACTION/EFFECT NON-ESC. ESC. SEQ. 

ENABLE LOAD FA ESC,z N.A. SCROLL, THIS COMMAND CAUSES THE NEXT 1 2 COMMAND BYTE(S) 
PAGE, OCCURRENCE OF AN ASCII CON-
PROTECT TROL CHARACTER "DC2" (12) TO 

SIGNAL THE START OF LOAD REC-
ORDS AS DESCRIBED FOR THE 
EXBUG MEMORY LOAD FUNCTION. 

ALSO CAUSES 
OCCURRENCE OF AN ASCII CON-
TROL CHARACTER "DC4" (14) TO 
SIGNAL THE END OF LOAD REC-
ORDS. (SEE NOTE 5). 

DISABLE LOAD FB ESC,: N.A. SCROLL, THIS COMMAND CAUSES THE 1 2 COMMAND BYTE(S) 
PAGE ASCII CONTROL CHARACTERS 

"DC2" AND "DC4" TO BE TREATED 
IN THE NORMAL MANNER. 

START DATA DD ESC'] VIRTUAL, SCROLL, THIS COMMAND BYTE IS USED TO 1 2 COMMAND BYTE(S) 
ABSOLUTE PROTECT, FRAME BLOCKS OF DATA AT THE 

PAGE BEGINNING AND PRECEDES THE 
BYTE. 

END DATA DE ESC,A VIRTUAL, SCROLL, THIS COMMAND BYTE IS USED TO 1 2 COMMAND BYTE(S) 
ABSOLUTE PAGE, FRAME BLOCKS OF DATA AT THE 

PROTECT END AND FOLLOWS THE LAST 
DATA BYTE. 

END-OF-DAT A F9 ESC,Y NA PAGE, OUTPUT CHARACTER(S) IDENTIFY- 1 2 COMMAND BYTE(S) 
INDICATOR PROTECT ING END OF LINE (PAGE MODE) OR 

END OF UNPROTECTED FIELD 
(PROTECT MODE). USED ONLY IN 
SEND PAGE, SEND LINE, AND READ 
ABSOLUTE COMMANDS. 



n 
I ....... 

U"I 

COMMAND 

SEND LINE 

FIELD ATTRIBUTES -

SET BLINK 

RESET BLINK 

SET VIDEO 
INVERT 

RESET VIDEO . 
INVERT 

SET HALF 
BRIGHT 

INTERFACE VALUE 

NON- ESC. 
ESC. SEQ. 

DF ESC,_ 

EO ESC' 

E1 ESC,a 

E2 ESC,b 

E3 ESC,c 

E4 ESC,d 

TABLE 1. Communication Interface Commands (cont'd) 

BYTE SEQUENCE 

DISPLAY NO. OF BYTES 
AREA MODE ACTION/EFFECT Nl:)N-E~. ES--C:~EQ. DESCRIPTION 

VIRTUAL SCROLL IGNORED 1 2 COMMAND BYTE(S) 

PAGE ALL POSITIONS FROM BEGINNING 
OF THE LINE ON WHICH CURSOR 
RESTS THROUGH END OF LINE ARE 
SENT ON THE INTERFACE AS A 
BLOCK OF DATA. THIS BLOCK IS 
FRAMED BY THE START DATA 
COMMAND AND THE END DATA 
COMMAND. CURSOR DOES NOT 
CHANGE POSITION. ANY PRO-
TECTED FIELDS THAT MAY BE 
SENT IN THIS MODE WILL BE 
BRACKETED BY FIELD ATTRIBUTE 
CODES TO INDICATE START AND 
END OF PROTECTED FIELDS. 

PROTECT ALL NON-PROTECTED POSITIONS 
FROM BEGINNING OF LINE ON 
WHICH CURSOR RESTS THROUGH 
END OF THE LINE ARE SENT ON 
THE INTERFACE AS A BLOCK OF 
DATA. THIS BLOCK IS FRAMED AS 
IN PAGE MODE. EACH END OF FIELD 
IS FLAGGED BY AN END-OF-DATA 
(F9;ESC,y) CHARACTER. CURSOR 
DOES NOT CHANGE POSITION. 

VIRTUAL SCROLL, THESE COMMANDS ARE USED TO 1 2 COMMAND BYTE(S) 
ABSOLUTE PROTECT, DEFINE ATTRIBUTES IN THE DIS-

PAGE PLAY AREA. AS SUCH, THEY SET 
OR RESET THE ATTRIBUTES FOR 
THE CURSOR PROMPT POSITION. 
CONTIGUOUS ATTRIBUTE COM-
MANDS WILL SET (OR RESET) 
THOSE ATTRIBUTES FOR A SINGLE 
PROMPT POSITION. CURSOR POSI-
TION IS NOT CHANGED BY A FIELD 
ATTRIBUTE COMMAND. 



TABLE 1. Communication Interface Commands (cont'd) 

INTERFACE VALUE BYTE SEQUENCE 

COMMAND 

FIELD ATTRIBUTES -
(Cont'd) 

RESET HALF 
BRIGHT 

SET UNDERLINE 

RESET 
UNDERLINE 

SET NON-DISPLAY 

SET DISPLAY 

SET FIELD 
PROTECT 

RESET FIELD 
PROTECT 

NOTES: 

NON- ESC. DISPLA Y 
ESC. SEQ. AREA MODE 

E5 ESC,e 

E6 ESC,f 

E7 ESC,g 

EB ESC,h 

E9 ESC,i 

EA ESC,j 

EB ESC,k 

1. All non-escape interface values are in hexadecimal. 
2. All escape interface values are ASCII characters. 

NO. OF BYTES 
ACTION/EFFECT NON-ESC. ESC. SEQ. 

3. After executing each of the virtual display boundary commands (Cg, CA, CB, CCL the cursor is checked for being 
within the virtual display. If it is not, it is moved to the right until it is and, if Protect mode is set, it seeks a non-pro
tected column to the right. 

4. The second character insert command byte terminates the Character Insert mode. Any other command will also ter
minate this mode, but will not be executed. 

5. Following a "DC2" control character, an improperly formatted load record or the presence of a command byte will 
cause this command to be aborted. The occurrence of any character other than a NULL, Line Feed, or Carriage 
Return embedded between load records will cause this command to be aborted. 

DESCRIPTION 
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