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1.0 INTRODUCTION 

The General Terminal GT-400 is a general 
purpose, teletype compatible display terminal 
designed for high ly fL exi ble use r i nteracti on 
in data entry and retri eva l systems. The 
standard GT-400 provides: 

a. 25 line by 80 character di sp lay 

b. Complete formatting, editing, and video 
highlighting capability 

c. Block and character mode transmission 

d. Standard RS-232C and 20/60 milliampere 
current loop communications interface 

e. Fu LL 1 28 ASCII characte r di sp lay set 

f. 50/60 Hz capability 

g. Function sequences are based on ANSI 3.64 
and ECMAITCI standards 

h. ModuLar design 

i. SingLe printed circuit board 

j. Solid state detached keyboard 

k. ALL metaL case (EMIIRFI protection) 

l. Quiet, fan Less convection cooLing 

1.1 OPTIONS 

a. Gn3en P31 Phosphor DispLay 

b. Three-page di sp Lay memory 

c. FulLy buffered,separately addressable, 
serial or paralLeL printer interface 

d. Polling (General TerminaL standard) 

e. Line Drawing with a 32 character set 

f. InternationaL version keyboards 

g. Burroughs TO/830 emulation 

h. HazeLtine 2000 emulation 

i. Time Sharing operation 

SECTION '1 

The GT-400 uses a zao mi crop rocessor to provi (Ie 
sophisticated data handling capabilities. 
Command controlLed communication modes and 
video dispLay functions aLLow optimaL terminal 
control flexibility. The terminal combines 
high reLiability with low cost maintenance and 
is UL approved. 

1.2 SPECIFICATIONS 

Screen si ze: 
Screen Capacity: 
Line Spacing: 
Character Format: 
Character Spacing: 
Character Size: 
Character set: 
Cursor: 
Di sp Lay Modes: 

Di sp Lay Tube: 

Refresh Rate: 
Data Rates: 

Communication 

12" diagonal (30em) 
25 lines by 80 co lumns 
0.45" (11mm) 
5x9 matrix on 7x10 field 
0.4" (10 mm) 
.08"x.19" nominal (2mmX5mm) 
128 character ASCII 
Blinking underscore 
White char/black field 
BLack char/white field 
FuLl/half intensity 
UnderLined, BLinking, or 
Security (blank) characters 
P4 white phosphor standard 
P31 green phosphor opt. 
&I or 60 Hz 
&I ,75,110,134.5,150 ,200, 
300,600,1200,1800,2400, 
3600,4800,7200,9600, and 
19200 
EIA RS- 232-C 
2D/60ma currentLoop 

Transmission Modes: HDX/FDX/BLDCKlCHAR 
Parity SeLection: Even, odd, mark or space 
Temperature: For operation: 5 C to 40 C 

Humidity: 
TerminaL Size: 

Keyboard Size: 

Termi naL Weight: 
Keyboard Weight: 
Domestic Pwr: 

Export Pwr: 

1.3 DEFINITIONS 

For storage: -30 C to 70 C 
6% to 86% non-oondensing 
13"H x 17''W x 16"D 
(33cmX43cmX41 cm) 
3''Hx20''Wx8"D 
(7cmX51 cmX2Ocm) 
35 Lbs (15.8 Kg) 
10 lbs (4.4 Kg) 
120 watts, 105 to 130 
voLts, 60 Hz 
120 watts, 105 to 130 or 
21 0 to 260 voLts, 50Hz 

The folLowing terms are used extensively 
throughout thi s manua L. 

SCREEN Screen refers to the display screen, 
which is 25 Lines by 80 columns. 

___________________ Page 1-1 
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HOtE Home is the first position in the 
upper Left corner of the screen, at 
coordinates 1,1. 

PROTECTED DATA Protected Data is data on the 
screen which the user cannot alter 
from the keyboard. It is displayed at 
half intensity. The host computer can 
change protected data. 

UNPROTECTED DATA Unprotected Data is displayed 
data which the user can aLter from the 
keyboard. The host computer, of 
course, can change unprotected data. 

PAGE Page refers to the entire dispLay 
screen on the standard GT-400. The 
Paging Option provides the user with 
three separate screens of data. 

LINE Li ne refers to one of the 25 
horizontal lines on the sceen which 

FIELD 
may contai n up to 80 characters. 
FieLd refers to a group of contiguous 
protected or unprotected data 
posi ti ons wi th i denti caL attributes 
and a maxi mum Length of 0 ne Line. The 
last position in a Line defines the 
end of a fieLd. 

BLOCK In BLOCK mode, characters entered on 
the keyboard are di sp layed on the 
screen and loaded into the screen 
buffer. The characters are on ly 
transmitted to the host computer when 
the user depresses the XMIT [transmit) 
key, or the host computer issues a 
transmit command. 

CHARACTER In CHARACTER mode, characters are 
transmitted to the host computer when 
the user enters them on the keyboard. 
The characters mayor may not be 
displayed on the screen. 

AUTOTAB Autotab is the automati c movement of 
the cursor out of a protected field to 
the first unprotected pOSition after 
the protected field. Autotab occurs 
when the user attempts to pOSition the 
cursor in a protected field. 

TABSTOP Tabstop is a screen pOSition defi ned 
by the first position in an 
unprotected field or the beginning of 
ali n e [ i f th a t po sit ion is 
unprotected). TAB stops can aLso be 
set by using a command sequence. 

CONTROL SEQUENCE FUNCTION A contro l sequence 
function is a sequence of contro l 
codes which defines certain 
characteristics or attributes for the 
displayed data fields. 

SECTION 1 

AREA ATTRIBUTE CODE An area attribute code or 
ACC is generated by a control sequence 
function. Each MC occupies one 
protected display pOSition and 
deignates the succeeding position as 
the start of the fieLd it defines. An 
Me is not a protected field. 

1.4 START-UP PROCEDURES 

Fo llow these procedu res to power up and 
configure the GT-400 before putting the 
termi na l on line to the host computer: 

a. Configure the rear panel switches and the 
BLOCK and CAPS ONLY keys for the deSired 
mode of operation. Refer to section 2.0 for 
information on the rear panel switches and 
section 3A for BLDCK and rAPS ONLY keys. 

b. Turn the POWER switch ON. The terminal 
powers up in the LOCAL state. After the 
required 30 second warm up period, a 
bLinking cursor appears on the screen. 

c. Adj ust the b ri ghtness and contrast cont ro Ls 
to des ired Leve ls. See Fi gu re 1-1. 

d. Enter some data and depress various control 
keys, [i .e., RETURN LINE FEED, TAB, etc.) to 
confi rm proper operation of the GT-4)O. 

To put the GT-400 online, depress the LINE key 
on the keyboard. The LED on this key lights to 
indicate that the tenninal is onLine. 

Always take the GT-400 offLine before changing 
any rear paneL switches or other functional 
configuration controls. Then depress the LINE 
key several times to ensure machine recognition 
of the new configuration. 

Figure 1-1. _ Contra Ls 

____________________________________ Page 1-2 ________________________________ __ 
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2.0 REAR PANEL CONFIGURATION 

This section details the procedure for 
configuring the rear panel switches and 
interface connections on the GT-400. 

The GT-4CJ0 rea r pane lis shown in Fi gu re 2-1. 
The rear panel controls include two sets of 
switches to define the data communications and 
two terminal interface connectors. The settings 
forthese switches are shown in Table 2-1. 

Configuration of switches S1 and S2 define the 
data format, local copy status, data communica
tion on the primary and/or secondary communica
tion channels, and normal/reverse video 
selection. 

The seven pin barrier strip provides direct 
connection capability with an external 20 or 60 
milLiampere current source. Figure 2-3 
ilLustrates both fuLL and haLf dupLex usage on 
the rear panel switch configuration. Table 2-3 
shows half and full duplex interaction. 

TABLE 2-1 REAR PANEL SWITCH SETTINGS 

Switches 1-4. Data Rate SeLection 

Set these switches to seLect one of the 16 
avai lable data rates, according to the 
fo LLowing chart: 

81-1 81-2 81-3 81-4 BAUD RATE 

ON ON ON ON 50 
ON ON ON OFF 75 
ON ON OFF ON 110 
ON ON OFF OFF 134.5 
ON OFF ON OFF 1&1 
ON OFF ON OFF 200 
ON OFF OFF ON 300 
ON OFF OFF OFF 600 
OFF ON ON ON 1200 
OFF ON ON OFF 1800 
OFF ON OFF ON 2400 
OFF ON OFF OFF 3600 
OFF OFF ON ON 4800 
OFF OFF ON OFF 7200 
OFF OFF OFF ON 9600 
OFF OFF OFF OFF 19200 

The GT-400 has a 128 character internal receive 
buffer whi ch wi II norma l Ly eli m inate the need 
for pad characters. If probLems are 

SECTION 2 

encountered in a particuLar application, null 
characters may be inserted as padding anywhere 
ina 128 character stream since the average 
time for characters entericg and leaving the 
buffer wi L l be opti mized by the padding. In 
most app lications, no padding will be requi red 
at speeds of 9600 BAUD or less. 

Switches 51-5 and 51-6. Parity SeLection 

These swi tches se lect the type of pari ty for 
both received and transmitted data. 

81-5 S1-6 Parity 

OFF OFF MARK 
OFF ON SPACE 
ON OFF EVEN 
ON ON ODD 

MARK or SPACE parity is generated during trans
mit, but is not checked during receive. 

Switch 51-7, Stop Bit SeLection 

Set thi s swi tch to speci fy the number of stop 
bi ts transm i tted per character. If the 
required number of stop bits is unknown, seLect 
two stop bits (81-7 OFF). 

ON 
OFF 

1 
2 

Switch 51-8. LocaL.9mY. SeLection 

This switch is effective in CHARACTER mode 
only. Set this switch to determine whether 
data entered from the keyboard is automatically 
displayed on the screen. 

ON Local Copy ctJ. The screen will display the 
data as it is entered from the keyboard. 
Select Local Copy ON on ly when the Host 
computer does not perform the desired 
echoing. 

OFF Local Copy OFF. The sc reen di sp lays data 
entered from the keyboard on ly if the Host 
computer echoes it back. Local Copy should 
be OFF when the GT-400 is operating in 
Block mode. 

Refer to Table 2-3 for appropriate Local Copy 
settings in fulL and half duplex operation. 

________ . ________ ._____________________ Page 2-1 
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TABLE. 2-1 Continued 

Switch 82--1. Secondary CIa1nel Selection 

Set thi s ·swi tch to se Lect the po Lari ty of the 
BREAK SignaL when using the secOndary channeL. 
BREAK is on EIA pin 12 (MoLex pin 6) of the 
interface connector on the rear paneL. 

~ BREAK has the same poLarity as the EIA 
data signaLs. 

OFF BREAK has the same po Larity as the other 
EIA controL signaLs. 

Switch 52-2. tt ..... VRaverse Vidao Selaction 

SeLect normal or reverse display of data on the 
screen as follows: 

ON Screen dispLays bLack characters on a 
wh i te backg round. 

OFF Screen di sp lays white characters on a 
bLack background. 

Switch S2-3. Intemal/Extem& l Clock 

Set this switch to select the source of the 
clock for the communications i·nterface, as 
fo llows: 

~ The external TIL clock detenn ines the data 
rate for the communications interface. 
The externa l cLock rate is 16 ti mes 
desi red bit rate. The maximum allowed 
clock rate is 16 x 19,200 bits per second 
(bps). The maxi mum data rate for the 
interface is 19,200 bps. 

OFF The cLock ·rate for the communications 
interface i s dete nn i ned by Swi tch Set 1, 
Switches 1 through 4. 

Switch 52-4. RTS Selection 

Set this switch to control the RTS (Request to 
Send) Signal at the EIA interface, as follows: 

ON RTS is permanently on. SeLect RTS ON for 
full-duplex operation. 

OFF RTS cycles wi th the transmission of each 
character. RTS tu rns-off when th e 

SECTION 2 

tenninaL receives a Line tum-around code, 
seLected with switch 82-6. SeLect RTS 
NOfI.t, for haLf-dupLI;IX operation. Refer to 
TabLe 2-3. 

Switch SHi. Pri.ary!Secondary OlanneL IlEAl{ 

Set this switch to seLect whether the primary 
or secondary channeL is to transmit the BREAK 
info nnati on. 

~ Secondary channe L com muni cates BREAK 
information and is monitored for a receive 
BREAK. 

OFF Primary channel carries BREAK information 
and is monitored for a received BREAK. 

Switch 52-6. RTS Raset SeLection 

This switch is effective only in Character mode 
and is typically used only in half-dupLex 
operation. Set this switch to determine when 
RTS is reset. 

ON Transmission of either the Carriage Retum 
(CR) or End of Transmission (EOT) code 
resets RTS. 

OFF Transmi ssion of the EOT code resets RTS. 

Switch 52-7. Field mr/ElX Selection 

This switch is effective in Block mode only. 
Set the switch to select transmission to the 
host of either the EOT (End of Transmission) or 
ETX (End of Text) character at the end of field 
transmission. If the end of field and page 
COincide, one character determined by 82-8 is 
transmitted. 

ON EIX character transmitted. 
OFF EOT character transmitted. 

Switch S2-B. f!II!. EDr/ElX Selection 

This switch is effective in Block mode only. 
Set the switch to select transmission to the 
host of either the EOT or ETX character at the 
end of page transmission. If field and page 
ending COincide, 82-8 overrides 82-7. 

ON EIX character transmitted. 
OFF EOT character transmitted. 

~___________________________________ Page 2-2 __________________________________ _ 
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TabLe 2-2 RS-232C Connector SignaL Table 

••• Printer EIA Pin No • 
• • • EIA Rs-232-C Name •• Modem EIA Pi n No • 

.CCITT V-24 Nane • • • f/()LEX EIA Pin No. 
Oeseri ption COlTll1ents 

BA 103 Data transmitted 1- 2 1 Logi ca l 11"=OFF=>-12V 
from term ina l I Logical IO"~=+12V 

I 300-ohm source 
I imj2edance. 

CA 105 Request to send 1- 4 2 Must be HIGH [+12V) to 
signal from I allow th e te rm i na l to 

terminal I transmi t. 
CB 106 Clear to send 1- 5 3 Must be HIGi to allow 

signal to I terminal to send; is 
termina l I sUj2j2lied by a modem. 

BB 104 Data transmitted 1- 3 4 Logical 11"=OFF= -5V 
to terminal I to -25V 

I Logical "O"=ON= +5V 
I to +25V6.80hm 
I imj2edance. 

CF 109 Carri e r present 1- 8 5 Must be HIGi to allow 
signal to I I terminal to receive; 
Termina l I I is sUj2j2lied by a modem 

CD 108.2 Data termi nal I- I 20 8 Goes HIGH [+12V) when 
ready signal I I terminal is on LINE 
terminal I is LOW when terminal 

I is in LOCAL mode. 
I 

External clock -I - 10 For use with RECIEVE 
input at TTL I RATE selector switch 
logic leve l I I in EXT j2osition. 

AB 102 Signal ground 7 I 7 12 I 
CC 107 Data set ready -I 6 7 I Must be HIGi to allow 

I I terminal to operate; 
I I is sUj2j2lied b~ a modem 

SCF 122 Secondary channel I 12 7 1 Received Break when 
Carrier present I I Secondary Channel is I 

I I enabled. I 
SeA 120 Secondary channe l I 19 9 I Transmitted Break when I 

Request to send I I Secondary Channel is I 
I I enabled. I 

BB* 104 Data to j2rinter 3 I - 11 I Dj2tional j2rint data. I 
CB* 106 Clear to send 5 I - -I These signals are I 

I I connected to the I 
CE* 107 Data set ready I 6 I - -I printer's data I 

I I i te rmi na l ready signal I 
CF* 109 I Car ri e r present I 8 I - -I 1 

! I I I I 
CD* 108.21 Oat a te rm i na l 120 I - -I I 

I ready I I I I 

* Indicates Pri nter Port 

Page 2-3 
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TABLE 2-3 LOCAL COPY/RTS IN FULVHALF OlPLEX 
Local Copy RTS Usage 

OFF 
ON 
OFF 
ON 

ON 
ON 
OFF 
OFF 

Full Duplex with Echo 
Full Duplex no Echo 
Half Duplex with Echo 
Half Duplex no Echo 

Figure 2-1. Rear Contra ls-) 

••• Least Significant Bit ••• Most Significant.J.lit 
Parity . 
Bit Stop 

Bit Bit Bit Bit Bit Bit Bit 
0123456 

Bit 
7 

Bits [1 or 2) . . . . . . . 
---1---1---1---1---1---1---1---1--1--1--- "1 " 
I 
1 <-Start Bit always 0 
/ "0" 

Time----) 
Character Shown: Binary 1111 1111 = hex FF 

Figure 2-2. Typical Serial Data WOrd Format 

:--IN-----: :-OUT-: :-SOURCE: 

60 20 RET + IDC RET 
/----1----1----1---1---1---1----1 
I I 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1-:-1-:-1-:-/-:-1-:-1--/---1 

: or: 
I> ••.•• : .••.. : 
Data To Terminal ••• : Full Duplex 
I> ••••••••••••••••••••••• : 
Data From Terminal ••••••••••••• : 

:--IN------: :-OUT-: :-SOURCE: 

60 20 RET + IDC RET 

SECTION 2 

1----1----1----1----1--1----1---1 
1 1 1 1 1 1 1 1 
I 1 1 1 1 1 1 1 
1-:-1-:-1-:-1-:-1-:-1---1----1 

or : :-----: 
I> •.... : ..... : 
Data To and From ............... : 

Hal f Dup lex 

Figure 2-3. 20160 ma Current Loop 

___________________________________ Page 2-4 ________________________ ~ ______ _ 
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3.0 KEYBOARD 

The GT-4JO has a so lid state, capacitive scan 
encoded keyboard. The keyboard modu le is 
separate from the display screen for ease of 
operation and improved space ut.i lization. The 
standard GT -4J 0 keyboa rd sho wn in Fi gu re 3-1 
includes eight special keys providing eight 
functions. The optional keyboard 
configuration, shown in Figure 3-2, offers 24 
functi ons 0 n 16 spec i a l keys. 

The GT-400 keyboard consi sts of four sections 
of keys: 

a 
o 
a 
o 

The main keyboard 
The numeric keypad 
The editing keypad 
The function and special keys 

Each keyboard section and the function of each 
key is described in detail below: 

3.1 MAIN KEYBOARD 

The mai n keyboard of the GT-400 has a standard 
teletype keyboard layout. It cons; sts of 59 
keys, including: 

o Alphabetic keys 
o Numeric keys and special symbols 
o Control keys 

The a lphabeti c keys 0 n th e mai n keyboa rd 
include all standard alphabetic characters. 
When rAPS CJ'.lLY mode ;s disabled and the GT-4JO 
is operating in Block mode, depressing any 
alphabetic key prints that character, in lower 
case, on the display screen at the cursor 
position. In Character mode, depressing any 
alphabetic key transmits the lower case code 
for that character. The character is pri nted 
on the screen only if the host or modem is 
echoing transmitted date, or if the GT-400 is 
in Local Copy mode. 

To generate upper case characters in either 
Block or Character mode, either use the SHIFT 
key or select rAPS ONLY mode. 

The numeric keys and special symbols include 
all the number keys and ari thmeti c and text 
symbol keys on the main keyboard. In Block 
mode, depressing any of the numeric keys prints 
that character on the screen at the cursor 

SECTION 3 

poSition. In Character mode, depressing any of 
the numeric keys transmits the code for the 
character. The character is printed on the 
screen on ly if the host or modem echoes the 
transmitted character or if the GT-4JO is in 
Local Copy mode. 

The special symbols shown on the lower hal f of 
numeric and special symbol keys are displayed 
and/or transmitted Similarly. To display or 
transmit the special symbols shown on the upper 
half of the numeric and special symbol keys, 
depress the SHIFT key together with the desired 
symbol key. 

The contol keys on the main keyboard are ESC, 
CTRL, SHIFT, TAB, BACK SPACE, LINE FEED, 
RETURN, REPEAT, and BREAK. The function of 
each key is described in Table 3-1. 

TABLE 3-1 MAIN KEYBOARD CONTROL KEYS 
KEY FUNCTION \'I-IEN PRESSED 

ESC Generates the ASCII ESC cant ro l code. 
Thi s code usua lly introduces a contra l 
sequence funtion. 

CTRL When depressed in conjunction with other 
keys on the keyboard, generates the 
associated control codes shown in columns 
one and two of the ASCII Code Chart. Does 
not generate a code when depressed alone. 

SHIFT When depressed together wi th other keys 
on the keyboard, generates upper-case 
characters (With the alphabetic keys) or 
the upper symbols shown on all the 
numeri c and speci a l symbo l keys. Does 
not generate a code when depressed alone. 

TAB In Block mode, advances the cursor to the 
beginning of the next unprotected field, 
which may be on the same or a succeeding 
line. If the rest of the page is 
protected, the cursor wraps around to the 
fi rst unprotected position on the page. 

In Character mode, transmsits the ASCII 
HT (Control I) code. If columnar tabs 
have been set, the TAB function is 
modified. 

BACK In Block mode, moves the cursor one 
SPACE screen position to the left, unless that 

action wou ld move the cursor into a 
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Figure 3-1. Standard GT-400 Keyboard 
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Figure 3-2. OptionaL Keyboard with Extra Function Keys 
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LINE 
FEED 

TABLE 3-1 Continued 
protected field. In that case, the 
cursor does nat move. 

In Character made, transmits the ASCII BS 
code (Contro l H). 

In Black made, moves the cursor dawn one 
line an the screen unless the cursor 
already resided in the bottom line of the 
screen. In that case, the cursor wraps 
back around to th e tap line an th e 
screen. 

In Character made, transmits the ASCII 
LF (Cant ro l J) code. I f the LF code is 
echoed back to the tenn inal, the cursor 
moves dawn one line. If the cursor was at 
the bottom of the line of the screen, the 
display scrolls up one line, leaving the 
cu rsor an a blank line. 

The LINE FEED key and LF code can be 
conditioned by cammand-cantrolled modes 
to perform the Carriage Return/Line Feed 
(CRLF) function. 

3.2 NUMERIC KEYPAD 

The 13 key numeric keypad has the standard 
adding machine format. This keypad is 
parti cu lar ly usefu l for enty of large amounts 
of numeri c data. The keys are functiona lly 
equivalent to thei r counterparts in the mai n 
keyboard section. 

3.3 EDITING KEYPAD 

The editing keypad consists of cursor control 
and insert/delete keys. The cursor control 
keys posi ti a n th e cuso r. Nat e that if any 
cursor movement attempts to place the cursor in 
a protected position, the cursor automatically 
tabs (autotabs) to the fi rst succeeding 
unprotected position an the page. The 
insert/delete keys insert or delete either 
characters or lines. The cursor control key 
functions are described in Table 3-2. The 
insert/delete key functions are Table 3-3. 
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TABLE 3-2 aJRSOR CONTROL KEYS 
KEY RJNCTION WiEN PREESED 

HOME In Block made, moves cursor to the first 
position on the first line of the page. 
If that position is protected, the cursor 
autotabs to th e fi rst unprotected 
position on the page. In Character made, 
transmits an EEC[H. 

In Black made, moves cursor up one line. 
t Wi II wrap from line 1 to bottom line. In 

Ch~racter made, transmits an ESC [A. 

+-

KEY 

In Black made, moves the cursor dawn one 
line. WiLL wrap from bottom line to tap 
line. In Character made, transm i ts 
ESC[B. 

In Black made, moves cursor right one 
posi tion. In Character made, transmi ts 
ESC[C. 

In Black made, moves the cursor left one 
position. In Character made, transmits 
CTRL H, th e ASCI I BACKSPACE. 

NOTE: The cursor movement is affected by 
the protected/nan-protected status of the 
poSition into which the cursor moves. If 
the specified movement attempts to place 
the cursor in a protected position, the 
cursor autotabs to the fi rst succeeding 
unprotected poSition. 

TABLE 3-3 INSERT/DELETE KEYS 
FUNCTICJ.I WHEN DEPRESSED 

INSERT CHARACTER (IC) In Black made, enabLes 
the Inse rt Rep lace made and Lights the 
L8) an the key. ' . 

In Character made, transmits ESC[4h to 
set or ESC[4L to reset Insert Replace 
made. 

DELETE CHARACTER (DC) In BLOCK mode-, de letes 
the character at the cursor location and 
shifts the succeeding characters in 
either the fieLd or page one position to 
the left. Whether DC affects only the 
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TABLE 3-3 . Continued 
current fieLd or the entire page is a 
function of the SeLect Editing Extent 
mode. 

In Character mode, transmits ESC[P. 

INSERT LINE [IL) In BLock mode, moves cu rrent 
Lines and aLL succeedi ng Lines do wn one 
position, Leaving the cursor on a blank 
Une in the original co lumn position. 
Any characters that were on the bottom 
line of the screen are lost. 

In Character mode, transmits ESC[L. 

NOTE: The SeLect Editing Extend mode 
must be in the Edit in Page (initial) 
state to use the Insert Line capability. 

DELETE LINE (DL) In Block mode, deletes the 
current Line from the dispLay and moves 
alL successive lines up one position. 

In Character mode, transmits ESC[M. 

NOTE: The Select Editing Extent mode 
must be in the Edit in Page [initial) 
state to use the Delete Li ne capability. 

3.4 FUNCTION AND SPECIAL KEYS 

The function keys, F1 through F8 in the 
standard GT-400 configuration, transmit 
predefi ned code sequences when depressed. 
These code sequences do not affect th e 
terminal. Rather, they are interpreted by the 
system SJftware, according to the particular 
application, to signify some more complex 
fUnction. For exampLe, the code sequence 
transmitted by depressing F1 might tell the 
host to "sell one seat", or the F3 code 
sequence might signify "reserve one double 
room". These function keys are a form of 
shorthand, to request a particular complex task 
with the stroke of a single key. 

The standard keyboard provides eight speciaL 
Single-function keys. The optional keyboard 
provides up to 24 special functions, using the 
eight singLe-function keys and eight additional 
dual-function keys. Each dual-function key 
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transmits one of two code sequences, depending 
on whether or not the SHIFT key is depressed 
concurrently. Table 3-4 lists all 24 function 
key code sequences. 

The functions of the speciaL keys are described 
in Table 3-5. 

TABLE 3-4 FUNCTION KEY CODE SEWENCES 
Key Code Sequence Transmitted 

F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 
F10 
F11 
F12 
F13 
F14 
F15 
F16 
F17 (F9 & SHIFT) 
F18 (F10 & SHIFT) 
F19 (F11 & SHIFT) 
F20 [F12 & SHIFT) 
F21 [F13 & SHIFT) 
F22 [F14 & SHIFT) 
F23 [F15 & SHIFT) 
F24 (F16 & SHIFT) 

ESC A ESC. \ EOT 
ESC B ESC \ EDT 
ESC C ESC \ EDT 
ESC _ 0 ESC \ EDT 
ESC E ESC \ EDT 
ESC _ F ESC \ EDT 
ESC G ESC \ EDT 
ESC H ESC \ EOT 
ESC I ESC \ EDT 
ESC J ESC \ EDT 
ESC K ESC \ EDT 
ESC L ESC \ EDT 
ESC M ESC \ EDT 
ESC N ESC \ EDT 
ESC 0 ESC \ EDT 
ESC P ESC \ EDT 
ESC 11 ESC \ EOT 
ESC R ESC \ EOT 
ESC S ESC \ EDT 
ESC T ESC \ EDT 
ESC U ESC \ EOT 
ESC V ESC \ EDT 
ESC W ESC \ EDT 
ESC X ESC \ EDT 

TABLE 3-5 SPECIAL KEYS DESCRIPTION 
KEY FUNCTION \ItIEN PRESSED 

BLOCK Use this key to select either Block or 
Character mode transmissio~ The LED 
[Light Emitting Diode) on the key lights 
to i ndi cate Bloc k mode. The GT-400 
powers-up in Block mode. Depressing this 
key disables and enables Block mode. 
NOTE: If the user seLects Block or 
Character mode and the tem inal is on
line, the on ly way to change modes is to 
go off-line fi rst. The host, however, can 
change transmission modes while the GT-
400 is on-line. 
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TABLE 3-5 Continued 
CAPS ONLY Use this key to select generation of 

ei the r lowe r or uppe r case a lphabeti c 
characters. The GT-400 powers-up in CAPS 
ONLY mode, i ndi cated by th e li ghted LED 
on the key. Subsequent depression of the 
key disables or enables rAPS (J.JLY mode. 
CAPS ONLY mode does not affect the 
functi on of any non-a lphabeti c keys on 
the keyboard including the SHIFT key. 

LINE Use this key to choose either on-line or 
local mode of operation. The GT-400 
powers-up in local mode, so the LED on 
the key is not lighted. Depressi ng the 
key aLternately enabLes and disables on
line operation. Characters entered in 
local mode are echoed back to the screen 
and not transmitted to the host. When on
li ne, the GT-LKJO asserts the Data Term i
na l Ready lead at the EIA i nte rface and 
can transfer data to and receive data 
from the host. 

In Block mode, data entered on the key
board is displayed directly on the 
screen. In Character Mode, data entered 
on the keyboard is transmitted to the 
host. The data is di sp layed on th e 
screen on ly if ei ther the host or modem 
is echoing transmitted data, or if the 
user enables Local Copy on the GT-LKJO. 

CCPY Use this key to route received data 
ei ther to the GT-400 di sp Lay sc reen, or 
to both the sc reen and an attached hard 
copy un it (p ri nter). The GT -400 powe rs
up with th e data routed on ly to th e 
sc reen. The LED Lights to i ndi cate that 
the data is also enabled to the printer. 

The host can enable and disable Copy 
mode. However, if the use r has enabled 
copy mode, on ly the user can di sable it. 
Similarly, if the host has enabled Copy 
mode, on ly the host can di sable it. 

XMIT (TRANSMIT) With the GT-4JO in Block Mode, 
depress this key to transmit part or all 
of the data on the sc reen. The status of 
the transmission modes define or 
condition the fie ld of action of the XMIT 
key. Examples illustrating these 
transmission modes are: limiting the 
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effect of the XMIT key to all unprotected 
fields on the screen, or to on ly the 
unprotected fie lds from the fi rst 
character position on the screen to the 
cursor position. 

In Character mode operation depressing 
this key transmits data on the screen as 
described in the Block mode section 
above. Si nce data entered in character 
mode is automatically transmitted to the 
host when entered this action is 
redundant. Therefore, depressing this 
key in character mode transmits data 
which has already been transmitted. 

BACK TAB In Block mode, depress this key to 
retu m the cu rsor to the previ ous stop, 
unless the cursor is already residing in 
the first unprotected position on the 
page. In that case, the cursor does not 
move. 

In Character mode, depress this key to 
transmit ESC[Z. 

PRINT FIELD In Block mode, depress this key to 
transmit all the data in the field up to 
the cursor position to the system hard 
copy device (printer). This transfer 
occu rs at the cu rrent GT-4JO data date, 
so be sure to match the data rates of the 
GT-400 and the printer. Note that the 
keyboard is locked during printing. 
Also, trailing spaces on any lines are 
not pri nted. 

In Character mode, depress this key to 
transmit ESC[q. 

The GT-400 has an optional buffered 
printer interface. This interface allows 
asynchronous operation of GT-4JO and the 
printer, improving speed and efficiency 
of hard copy production. 

PRINT PAGE In BLock mode, depress this key to 
print the enti re page, regardless of 
cursor location, as described above under 
PRINT FIELD. Whi le a page is bei ng 
printed, the keyboard is locked. 
Trailing spaces on all lines are 
compressed; when all characters on a 
line have been pri nted, the GT-400 
generates a carriage return line feed 

_____________________________________ Page 3-5 __________________________________ __ 



GT-400 .Users Manual 

TABLE 3-5 Continued 
code and goes on to the next line. 

In Character mode, depress this key to 
transm it ESC [ r. 

ERASE FIELD In Block mode, depress this key to 
erase all unp rotected . data from the 
cursor location to the end of the page. 
To erase all unprotected data on the 
screen, therefore, position the cursor at 
the first position on the screen. 

The ERASE PAGE key can erase alL data, 
protected and unprotected, when 
conditioned by the Erasure mode. 
Typically, the host controLs Erasure mode 
status. 

In Cha racte r mode, dep res s th i s key to 
transmit ESC[J. 

PAGE Thi s key operates on Ly in GT-400 un i ts 
with the Paging option. Press thi s key 
to move the display on the screen down to 
the previous page. Depress PAGE and 
9iIFT to move the di sp lay on the sc reen 
up to the next page. 

SCROLL This key operates only in GT-400 units 
with the Paging option. Press this key 
to move the contents of displayed memory 
down one line. Depress SCROLL and SHIFT 
to move the contents of displayed memory 
up one line. 

3.5 GT-400 DISPLAY FORMAT CONTROL 

Commands called control sequence functions 
define certai n cha-racteri sti cs or attributes 
for the data fields of the dispLay screen. For 
example, a control sequence function may define 
a field as protected, blinking, or numeric
on Ly. 

These controls sequence functions generate Area 
Attribute Codes or AACs. Each AAC occupies one 
protected position on the display screen and 
designates the next pOSition as the start of 
the fi e ld it defi nes. 

One AAC can combine up to six control sequence 
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functions. Therefore, a single AAC may define 
a field, for example, as underlined., blinking, 
reverse video, and numeric-only. 

The two cLasses of contro L sequence functions 
are Field DeSignator commands and Video Display 
commands. Both have the same format, described 
in section 3.6 below. Sections 3.7, 3.8, and 
3.9 describe the specific FieLd DeSignator .and 
Video Display commands and combination of the 
commands. Section 3.10 has examples showing 
how to use contro l sequence functions. 

3.6 CONTROL SEOUENCEFUNCTION FORMAT 

The contro l sequence function genera L format 
which defines an ACC is: 

ESC [ PS f 

ESC Introduces the controL sequence 
[ is, in most cases, the optional second 

character in the com mand sequence. 
You must use the [ with the Forward 
Tab and Read Cursor Address contro l 
sequence functions. 

PS Is a variable seLective parameter whose 
value defi nes the attri bute[s) for 
the ACC. A contro l sequence can 
specify from zero to six selective 
parameters, separated by sem ico lons. 

f Specifies the class of the control 
sequence function: either a Field 
DeSignator or Video Display command. 

3,7 FIELD DESIGNATOR COMMANDS 

The four Field DeSignator Commands are 
summari zed in Table 3-6 and explai ned below. 
These commands define the accessibility of the 
fields on the screen. Fields are either 
unprotected or protected. All unprotected 
fields are transmittable, but Field DeSignator 
commands may also define protected fields as 
transmittabLe. They may aLso define fieLds to 
accept onLy numeric data as valid inputs. 

The four FieLd DeSignator commands differ only 
in the seLective parameter CPS) vaLue used. 
The function or f vaLue specified for the Field 
DeSignator command is an o. 

~___________________________________ Page 3-6 



.. 

GT-400 Users ManuaL 

TABLE 3-6 SlM>1ARY OF FIELD DESIGNATOR COMMANDS 
PS VaLue ControL Seq FieLd Characteristic 

DlBLank ESC 0 0 Accept aLL i np':!ts. 

1 ESC 1 0 Protected and non-
transmittabLe. 

3 ESC 3 0 Accepts nu me ri c inputs 
onLy. 

8 ESC 8 0 Protected and 
transmittabLe. 

A FieLd Designator command may specify a 
protected fieLd as transmittabLe or non
transmittabLe. However, onLy if the SeLected 
Area Transmit mode is set wiLL transmission of 
the contents of a protected fieLd occur. If 
the SeLected Area Transmit mode is reset, 
transmission of protected data cannot occur. 
The command ESC p redefi nes aLL unp rotected 
fieLds and protected, transmittabLe fieLds 
which are unchanged since the previous 
transmission as non-transmittabLe. 

A numeric-onLy fieLd accepts onLy nUmeric input 
data, i.e., (0-9, (+), (-), (,), and (.). A 
beep sounds when a user tries to enter an 
aLphabetic character into a numeric-onLy fieLd. 
The fieLd does not acept the character. Note 
that a numeri c-on Ly fie Ld accepts th e"-" 
[minus) key from the numeric keypad but not the 
'LII (hyphen) key from th e mai n keyboa rd. 

3.B VIDEO DISPu\Y COMMANDS 

The five Video DispLay Commands are summarized 
in TabLe 3-7 and expLai ned beLow. The commands 
visually highLight the data fieLds on the 
screen. 

The format for aL L the Video DispLay commands 
differs onLy in the seLected parameter (PS) 
vaLue specified. The function or f vaLue for 
Video DispLay commands is an m. 

The user may combine the fieLd characteristics 
described in TabLe 3-6 by using the appropriate 
PS vaLues separated by sem ico Lons. For 
exampLe, ESC 4;5 m defines an underLined, 
bLinking fieLd. RecaL l that the MC generated 
for this fieLd occupies a singLe protected 
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position on the screen. 

TABLE 3-7 SUt+\o\RY OF VIDEO DISPLAY CCMt4NDS 
PS VaLue ControL Seq FieLd Characteristic 

OIBLank ESC 0 m 

4 ESC 4 m 
5 !:BC 5 m 
7 ESC 7 m 

8 Esc 8 m 

NormaL video field (as 
defined by the rear 
paneL switch) 
UnderLined fieLd 
BLinking fieLd 
Reverse video fieLd 
(reverse of fi e Ld 
defined by the rear 
pane L swi tch) 
Security fieLd. Contents 
of the fieLd are stored 
in memory but not 
dispLayed 

3.9 FIELD DESIGNATOR AND.DISPu\Y_CDMMANOS 

The host can define fieLds by stacking or using 
combinations of up to six FieLd Designator and 
Video DispLay commands: for exampLe, a 
protected, b L i nkng fi e Ld. Ths host must issue 
the FieLd DeSignator commands fi rst, then the 
Video DispLay commands. Use a semicoLon to 
separate aLL seLective parameters in a command. 
A stack or combination of commands sti L L 
generates a single AAC. 

OnLy the host can stack commands because the 
keyboard must be Locked and auto.tab di sabLed to 
prohibit cursor movement during stacking. The 
order of commands is i~portant because a Field 
DeSignator command overri des any previousLy set 
Video DispLay command at the cursor location, 
whiLe the reverse is not true. 

3.10 CONTROL SEllJENCE. EXAMPLES 

The fo LLowing exampLes demonstrate data fieLd 
specification using MC's from both FieLd 
Designator and Video DispLay commands. 

Note that entering MCs via the data Line 
differs from entering them via the keyboard. 
Each time the user Blters a FieLd Designator or 
Video DispLay command, the cursor mo'{es. The 
cursor must move because either command creates 
an AAC which, by definition, occupies a 
protected position. The MC, therfore, forces 
the cursor to autotab out to the next 
unprotected position. 
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However, to enter a Field Designator or Video 
Display command from the data line, the host 
fi rst locks the keyboard, di sab ling the 
autotab. The cursor cannot autotab. The cursor 
also cannot move unless the host issues a 
cu rsor movement com mand. Once th e host 
generates the AAC, the cursor is locked at the 
MC location, which is a protected position. 
The host must then move the cursor with a 
Cursor Right command (ESC C) before entering 
any data into the field. Otherwise, the first 
character entered writes over the AAC. 

EXAMPLE 1: Create a protected, non-transmit
table field from the data Line. 

1. Lock the keyboard and disable the auto tab by 
setting the keyboard Action mode using ESC 2 
h. 

2. Issue the Field Designator command ESC 1 0, 

creating the AAC which specifies a 
protected, non-transm ittab Le fi e ld. 

3. Issue the Cu rsor Ri ght command, ESC C, to 
prevent the fi rst data entered from writ; ng 
over the MC. 

4. Input the data to be protected. If the 
protected fieLd ends before the end of the 
line, issue an ESC 0 0 to end the protected 
field. If the protected field extends to 
the end of the line, no end of field 
character is reqUired. If the field extends 
over to the next line, rei ssue the MC in 
the first position of the new line. 

5. Unlock the keyboard and enable theautotab 
by resetting the Keyboard action mode using 
ESC 2 L. 

Result: The data between the ESC 1 0 and the 
ESC a 0 [or the end of the li ne) is protected 
and non transmittable. 

EXAMPLE 2: Create a protected, non-transmit
table field from the keyboard 

1. Input the data on the desired liners), 
leaving the first space in the data field 
blank. The AAC will occupy this space. 

2. Issue an ESC a 0 at the end of the data to 
terminate the field, unless it fills the 
enti re line. In that case, no term i nation 
character is needed. 

3. Return the cursor to the blank position 
precedi ng the entered data. 

4. Issue the Field aesignator commands ESC 1 0 
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to generate the MC in this position. 

Result: The data between the ESC 1 0 and the 
ESC 0 0 (or the end of the line) is protected 
and non-transmittable. 

EXAMPI.£.3: Create a security field from either 
the data line or the keyboard. 

1. Move the cursor to the position preceding 
the desired start of the security field. 

2. Issue the Video Display Command ESC B m to 
create a security field from the position 
following the MC to the end of the line. 

3. Input the data. The data is stored in 
memory but not displayed. 

4. To terminate the security field before the 
end of the line, issue ESC 0 0 at the poi nt 
of termination. If the field extends to the 
end of the line, no field termination 
character is requi red. 

EXAMPLE 4: Create a numeri c-on ly, reverse 
video field. 

NOTE: This is stacking commands and can only 
be done from the data line. Also, the Field 
Designator command must precede the Video ais
p lay command. 

1. Lock the keyboard and disable the autotab 
using ESC 2h, which sets the Keyboard Action 
mode. 

2. Move the cursor to the position preceding 
the first pOSition in the deSired field. 

3. Issue the numeric-only Field DeSignator 
command, ESC 3 o. 

4. Issue the reverse video Video Display 
command, ESC 7 m. 

5. Move the cursor one position to the right 
wi th and ESC C. Do not use the Space 
character to move the cursor, because it 
wi II erase the AAC just generated. 

6. Input the data. 
7. If the field is to end before the end of the 

line, terminate it with ESC a 0, the Field 
Termination Command. If the field extends 
to the end of the line, no end of field 
character is requi red. 

B. Unlock the keyboard and enable the auto tab 
vi a ESC 2 wh i ch resets th e Keyboa rd 
Action mode. 

Use this sequence to stack Field Designator and 
Vi dec Di sp lay commands. 
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4.0 ,C()IoI4UNICATION MODES 

The GT-400 provides fifteen command-contro LLed 
modes which condition: 

o 
o 
o 
o 

Data transmission and data access 
Data and program editing capabilities 
Control code interpretation 
Interacti on between the GT-LKJO and host. 

Each mode has two states. Fourteen of the 
modes are in either a set of reset state. The 
fifteenth mode, Select Editing Extend mode, is 
either in a Field/Line or Page state. The GT-
400 powers-up with the 14 set/reset modes all 
in the reset state and Select Editi ng Extend 
mode in the Page state. All fifteen of the 
modes are described below. Note that these 
modes are also keyboard contro Llable. 

4.1 COMMUNICATION MODES GENERAL FORMAT 

All of the set/reset modes use the fa llowing 
format to set the mode: 

ESC PS h 

ESC Introduces the code sequence 
PS Is the se lect ive parameter whose va lue 

denotes the mode bei ng set. To set more 
than one mode in a single code sequence, 
list the desired PS values [up to six), 
sepa rated by sem i co lons. 

h Specifies the mode set function and 
term i nates the sequence. 

To reset any of the set/reset modes, use the 
fo llowing format: 

ESC PS l 
ESC Introduces the code sequence 
PS Denotes wh; ch mode is bei ng reset. To 

reset more than one mode in a single code 
sequence, separate the desi red PS values 
[up to six) by semicolons. 

l Spec; fi es the mode h as the fo llo wing 
format: 

Select Editing Extent has the following format: 

ESC PS Q. 

Where ESC introduces and Q. te nn i nates the code 
sequence and the PS value specifies either Page 
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or Fi e ld/Li ne mode. [See Secti 0 n 4.161. 

4.2 KEYBOARD ACTION MODE ,PS= 2 

ESC 2 h sets Keyboard Action mode to lock the 
keyboard and disable the autotab. When set, 
thi s mode a llows the host computer access to 
every location, protected or unprotected, on 
the sc reen. Refer back to Examp les 1 and 4 in 
Section 3.10. 

ESC 2 l Resets Keyboard Action mode to un lock 
the keyboard and enables the autotab. 

4.3 CDNTROL REPRESENTATION MODE PS= 3 

ESC 3 h sets Control Representation mode to 
redefine the interpretation of the control 
codes from co lumn 1 and 2 of the ASCII code 
chart. When this "transparent" or "monitor" 
mode is set, the control codes are not 
performed. Instead, they are stored and dis
played as the corresponding upper case graphic 
characters, underlined. This display of the 
control codes is a very useful tool for program 
debugging. 

ESC ESC 3 l resets Control Representation mode 
to restore normal control code response. 

4.4 INSERT REPLACE MODE PS= 4 

ESC 4 h from the data line or depressing the Ie 
[Insert Character) key on the keyboard sets 
Insert Replace mode. When this mode is set, 
entering a character inserts the new character 
at the cursor pOSition and shifts right the 
previous occupant of that pOSition and all 
other characters in the affected field or page. 
The state of the Select Editing Extend mode 
determines whether the character insertion 
affects the current field or whole page 
[Section 4.161. During character insertion, if 
the number of characters in the field or page 
overflOWS, those characters shifted out are 
lost. 

ESC 4 l resets Insert Replace mode. Any 
character entered when the mode is reset 
replaces the character at the current cursor 
location. 
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4,5 _STATUS REPORTING MODE PS= 5 

ESC 5 h sets Status Reporting mode. When the 
mode is set, the GT-400 transmits terminal 
status information [cursor location, printer 
BUSY status, and/or communication error status) 
whenever the terminal makes a Ready State 
transition. 

ESC 5 l resets Status Reporting mode. When the 
mode is reset, the GT-400 transmits the 
terminal status information only on direct 
request from the host computer. 

4,.6 ERASURE MODE PS= Ii 

ESC 6 h sets Erasure mode to condition the 
Erase com mands and keys to affect both 
unprotected and protected data and the AAC's in 
the current field or on the page. 

ESC 6 l resets Erasu re mode. When the mode is 
reset, the Erase commands and keys affect only 
unprotected data in the current field or on the 
page. 

4.7 CHARACTER MODE PS= 12 

ESC 12 h sets Character mode, placing the GT-
400 in the Character mode for transmission. 

ESC 12 l resets Character mode, placing the 
GT-400 in B lock mode. Note that if the host 
selects the first mode state after power-up, 
then on ly the host can change the mode. Note 
also that the user must go off-line to change 
the mode. 

Sections 4.8, 4.9, and 4.10 describe the three 
transmission modes which interact to condition 
the effect of the XMIT key. The interaction of 
the three modes is summarized in Table 4-1. 

4.8 MULTIPLE AREA. TRANSMIT MODE PS= 15 

ESC 15 h sets Multiple Area Transmit mode. 
When the mode is set, depressing the XMIT key 
transmits either all fields on the page or all 
fields up to the cursor location, depending on 
the state of the Transm i t Term i nation mode. 
See Table 4-1 and Section 4.9. 

4.9 TRANSMIT TERMINATION MODE PS= 16 

ESC 16 h sets Transmit Termination mode and 

SECTION 4 

conditions the XMIT key to transmit all data in 
the current field or on the page [depending on 
the Multiple Area Transmit mode state, 
described above) when depressed. 

ESC 16 l resets Transmit Term ination mode. The 
XMIT key then transmits data from the beginning 
of the current fie ld or page (determ ined by the 
state of the Multiple Area Transmit model up to 
the cursor location. 

4.10 SELECTED AREA TRANSMIT MODE . PS= 17 

ESC 17 h sets Selected Area Transmit mode. 
When set, this mode conditions the XMIT key to 
transmit only the fields selected by the host 
and the fields changed since the previous 
transmission. The AAC's of the fields not 
being transmitted cause transmission of a tab 
chara~ter to delimit for the host the non
transmitted fields on the screen. The starting 
coordinates of all the transmitted fields are 
also transmitted. 

After a fie ld is se lected for transmission, 
depressing the XMIT key transmits the field 
whenever the Selected Area Transmit mode is 
set, unless the field's selected status is 
rese t by an ESC p. The ESC presets th e 
tranmittable status of all protected and 
unprotectedfields which have not changed since 
the previous transmission. 

Note that for proper operation of the Selected 
Area Transmit mode when set, Multiple Area 
Transmit mode should also be set and the GT-400 
must be in the Block mode transmission state. 

ESC 17 l resets Selected Area Transmit mode. 
When the mode is reset, depress;n the XMIT key 
transmits all the unprotected data se lected by 
the Mutiple Area Transmit and Transmit 
Termination mode states. Refer to Table 4-1. 

4.11 NEW LINE MODE PS= 20 

ESC 20 h sets New Line mode and redef; nes the 
function of the LINE FEED key and control code. 
The key and code still transmit only the LINE 
FEED code; however, they perform a Carriage 
Retu rrv'Li ne Feed functi on. 

ESC 20 l resets New Line mode and restores the 
normal function of the LINE FEED key and 
contra l code. 
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TABLE 4-1 TRAN~MISSION MODE CONDITIONING OF THE XMIT.KEY 

State of Transmi ssion Modes: I 1 ** 1 ** 
1 1 1 

Multipte Transmit Mode 1 reset set reset Iset 1 reset I set 1 reset Isetl 
1 1--1--1--1--1-1 

Transmit Termination Mode 1 reset reset 1 set Iset 1 reset 1 reset 1 set Isetl 
1 1 1--1--1--1--1-1 

Selected Area Transmit t-lode I reset reset 1 reset Iresetl set 1 set 1 set Isetl 
1 
1 

Data Transmitted When the 1 
XMIT Key is Depressed: I 

I 
Unprotected Data yes yes yes Iyes 1 I 1 I I 

1--1--1--1--1-1 
Protected Transmittable Data 1 Iyes Iyes Iyes lyes I 

1--1--1--1--1-1 
Field to Cursor yes I Iyes I 1 I I 

1--1--1--1--1-1 
Page to Cursor yes I I Iyes I I 1 

1--1--1--1--1-1 
Entire Field yes 1 I I Iyes ! 1 

1--1--1--1--1-1 
Enti re Page lyes I I I Iyes I 

1--1--1--1--1-1 
Cursor Coordinates of I I i I I I 

Transmitted Fields I Iyes Iyes Iyes Iyes I 
1--1--1--1--1-1 

Fields Changed Since Last 1 I I I I I 
Transmsi ssion 1 Iyes Iyes Iyes Iyes I 

** In either of these Transmission modes, the cursor must reside in the field 
to be transmitted. If the field is protected, position the cursor by 
locking the keyboard and disabling the autotab. Then initiate transmission 
from the host via the ESC S EDT command. 

SECTION 4 
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4.12 CARRIAGE RETURN NEW UNE MODE PS= < 

ESC < h sets Carriage Return [CA) New Line mode 
and redefines the function of the Carriage 
Return [RETURN) key and controL code. The key 
and code sti L L transmit only the CR code; 
however, they perform the Carriage ReturniLi ne 
Feed functi 0 n. 

ESC < L resets Carriage Return [CR) New Line 
mode and restores the normaL function of the 
Carriage Retum key and controL code. 

4.13 TRANSMITREOUEST MODE PS= = 

ESC = h sets Transmit Request mode and condi
tions the ><MIT key to transmit a transmit re
quest code sequence, ESC_Z ESC/EaT, to the 
host prior to initiating data transmission. 
Data transmission starts when the GT-400 re
ceives the remote transmit command, ESC SEaT, 
from the host. 

ESC = L resets Transmit Request mode, alLowing 
normaL data transmission when the XMIT key is 
pressed. 

4.14 . PRINT .CIPY MODE PS= > 

Esc > h from the host or activating COPY on the 
keyboa rd sets Pri nt Copy mode and routes 
received data to an attached hard copy de vi ceo 
Data is routed to the device through an 
optionaL ly suppL ie d "'(" cabLe. 

ESC > L or deactivati ng Copy [so that the LED 
on the key is not Lighted) resets Print Copy 
mode. When the mode is reset, received data is 
not routed to the pri nter. 

Note that if the host sets this mode, on ly the 
host can reset it. Si m Har Ly, if the user sets 
the mode from the keyboard, then only the user 
can reset the mode. 

4.15 TEXT EDIT MODE PS=? 

ESC ? h sets Text Edit mode. When the mode is 
set, a Carriage Retum (CR) is stored in memory 
and displayed at the current location as ~ 
The rest of the current field is erased, and 
the cursor returns to the first unprotected 
position of the current line. If Insert 
Rep lace mode (Secti on 4.4) is reset, normal 
data entry then occu rs. 

SECTIDN.4 

When Insert Replace mode is set, characters 
entered in Edit in FieLd/Line mode (Section 
4.16) shift the character string and the 1:1 to 
the right until the 11 reaches the last 
unprotected position in the fieLd. The 11 stays 
in that position. With each additional 
character insertion, the character string is 
lost. When the cursor reaches the position 
occupied by the 1:1, the next character inserted 
writes over the 11, suspending Text Edit mode. 
Text Edit mode remai ns suspended and normal 
Insert Replace mode data entry occurs untiL the 
next carriage retum (11) ei ther is encountered 
in an unprotected field or is generated. 

When Insert Replace mode is set, characters 
entered in Edit in Page mode (Section 4.16) 
shift the character string and the 11 to the 
right until 11 reaches the last unprotected 
position in the field. The 11 stays in that 
pos; ti on. Wi th each successive character 
insertion, the character string shifts one 
posi tion to the right. The string shifts past 
the 1:1 and wraps around to the next unprotected 
posi ti on(s) fo Llowing the 11, ei ther on the same 
or a succeeding line. When the cursor reaches 
the 11 position, the next character inserted 
writes over the M. If there are any further 11s 
on the page, continued character insertion 
occu rs as just desc ri bed. When there are no 
further 11s on the page, Text Edit mode is 
suspended and norm al Insert Rep lace mode 
character entry occurs. 

ESC ? l resets Text Edit mode. When the mode 
is reset, normal text entry occurs. 

4.16 H SELECT EDITING .EXTENT MODE 

The state of Select Edi ti ng Extent mode 
determ ines whether editi ng functions affect the 
entire page or only the current Field/Line. 

ESC a Q or ESC Q selects the Edit in Page 
state. Any editing functions (for example, 
insert/delete character or line) performed in 
this state of the mode affect the entire page. 

ESC 2 Q selects the Edit in Field/Line state. 
In this mode, editing functions performed 
affect only the field/line in which the cursor 
is residing. Lines cannot be inserted or 
deleted in Edit in Field/Line mode. 
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4.17 EDITING FUNCTIONS 

The Genera L Term i na L GT-400 provi des both 
SingLe-key and software-definabLe editi ng 
functions for 

o Cursor ControL 
o Tab Contro L 
o Erase Contro L 
o Insert/DeLete Contro l 

The genera L com mand format for these edi ti ng 
functions is: 

ESC P f 

ESC IntroclJces the editing command sequence 
P Is ei ther the numeri c (PN) or the 

selective (PSI parameter. A numeric 
parameter speci fi es how many of the 
editing functions are to be performed (for 
exampLe, move the cursor three posi tions 
to therightl. A seLective parameter 
condi tions the edi ting function being 
performed (for exampLe, either erase from 
the cursor to the end of the page or erase 
the enti re page). 

f Specifies the requi red editi ng function 
and terminates the sequence. 

The following sections describe the commands 
for aLL f 0 u r t y pes 0 fed i tin g co n t ro L 
functions. 

4.18 CURSOR CONTROL 

The GT-4JO offers both incremental and absoLute 
cursor position control. Descriptions and 
exampLes of both foLLow: 

For incremental cursor positioning the operator 
may use the appropriate keys on the keyboard • 
The operator aLso may use the cursor 
positioning commands described in TabLe 4-2 to 
incrementa l Ly positi on the cursor • 

The cursor posi tioning commands use the 
fo L Lowi ng form at: 

ESC PN f 

ESC Introduces the command sequence 
PN Is the nUmeric parameter for how far (the 

rumber of incrementsl the cursor moves. 
f Specifies the direction in which the 

SECTION. 4 

cursor moves and term inates the command 
sequence. 

AbsoLute Cursor Positioning is normaLLy done 
on Ly by the host, because the host can aLways 
access any Location on the screen ifth e 
keyboard is Locked and auto tab disabLed. There 
is no key on the keyboard for absoLute cursor 
positioning because the user cannot aLways 
access al L locations on the screen, i.e., any 
protected fieLds. 

The code sequence format for absoLute cursor 
positioning is: 

ESC y;x H 

ESC Introduces the sequence 
y;x Are the desi red deci maL Line (yJ and 

coLumn (xl destination for the cursor. 
The range for y is 1 to 25, and for x is 1 
to 80. Ei the r or both x and y may be 
omitted. In that case the defauLt value 
is 1 for each. 

H Specifies the absoLute cursor position 
function and terminates the seque~ce. 

TabLe 4-3 shows sampLe commands and describes 
the resuLting cursor movement. 

4.19 TAB CONTROL 

THE GT-4JO offers forward and backward tabbing 
capabiLity for individuaL or coLumnar tabs. The 
presence of co LUmna r tabs affects the act; 0 n of 
the forward tab but not that of the back tab. 
First, forward and back tabbing with no 
ooLumnar tabs set is described beLow. Then the 
effect of co Lumna r tabs is desc ri bed. 

Forward tabbi ng - from the keyboard (using the 
TAB key, Section 31 advances the cursor to the 
first pOSition in the succeeding unprotected 
fie Ld. Thi s may be in the current line or in a 
fo llowing line. 

Back tabbing - using the BACK TAB key (Secti~n 
3.41 returns the cursor to the start of the 
previous unprotected field in the current Line 
or to the first unprotected pOSition on the 
previous line, whichever comes first. 

Commands whi ch contro l forward and back tabbing 
from th e data line have th e fo LLowi ng form at: 
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ESC [PNf 

ESC Introduces the sequence 
[ Is the REQUIRED second character in a 

forward tab sequence and is optional in 
the back tab sequence. 

PN Is th e numeri c pa ran ete r wh i ch speci fi es 
the number of tab stops to advance or 
retreat. A PN value of 0 or a bLank is 
interpreted as specifying 1. 

f Specifies the di recti on (forward or back) 
for the tab and terminates the sequence. 
Use I for forward tabbing. Use Z for back 
tabbing. 

TABLE 4-2 It-CREMENTAL CURSOR POSITIONING 

f VAWE CCJ.t*ND RJNCTION 

A ESC PN A Cursor moves up PN pOSitions. 
B ESC PNB Cursor moves down PN 

pOSitions. 
C ESC PN C Cursor moves right PN 

pOSitions. 
D ESC PN D Cursor moves left PN 

positions. 
E ESC PN E Cursor moves PN lines down, 

to coLumn 1 of the new line. 
F ESC PN F Cursor moves PN lines up, to 

coLumn 1 of the new Line. 

TABLE 4-3 SAMPLE CURSOR POSITIONING COMMANDS 

ESC 3 D 
ESC 6 E 

ESCH 

ESC 5;63H 
ESC 7H 
ESC ;7H 

ACTIOO 

Cursor moves Left 3 positions. 
Cursor moves to the first pOSition 
six Lines beLow the current Line. 
Cursor moves to the Home pOSition, 
since the comand impLies 1;1 for the 
y;x values. 

Cursor moves to Line 5, position 63. 
Cursor moves to line 7, position 1. 
Cursor moves to Line 1, positi on 7., 

The presence of coLumnar tabs changes the 
forward tab function. Use coLumnar tabs 
typically with unprotected screen formats onLy. 
Do not set coLumnar ~abs through protected 

SECTION 4 

fieLds. 

A coLumnar tab is similar to a columnar tab on 
a typewriter. It extends the fulL 25 lines on 
the screen at the co lUmn position where it is 
set. Set coLumnar tabs via the data Line, 
using the command ESC I with the cursor in the 
desired coLumn pOSition. Set a maximum of ten 
columnar tabs, starting with the left-most tab 
and moving the cursor right to define each 
Successive co lumna r tab. CoLumna r tabs cannot 
be reset individuaLLy. The command ESC 3 9 
resets aLL co Lumna r tabs. 

When one or more co Lumnar tabs is set, a 
forward tab, either from the keyboard or the 
data Line, advances the cursor to the first 
coLumnar tab stop on the current Line. 
Subsequent forward tabbing advances the cursor 
to successive co Lumna r tab stops. If there are 
no subsequent co lum nar tab stops 0 n the Line, 
an additional forward tab advances the cursor 
to the Last pOSition on the line. Subsequent 
forward tabbing does not move the cursor. 

The user may encounter various problems 
combining columnar tabs with protected formats. 
For exampLe, the GT-400 does not recognize tab 
stops defined by the beginning of unprotected 
fieLds or the beginning of Lines. In addition, 
th e autotab prevents th e GT-400 from 
pOSitioning the cursor at a coLumnar tab stop 
in a protected fieLd. Therefore, use coLumnar 
tabs onLy with unprotected screen formats. 

4.20 ERASE CONTROL 

The GT-4JO provides both keys and commands for 
controL of data erasing. The Erasure mode 
(Section 4.6) conditions the erase keys 
(Section 3.4) and erase commands to affect on Ly 
unprotected data or both unprotected and 
protected data. 

The erase com mand e rase affected data ei the r in 
the enti re current fieLd or page or from the 
current cursor poSition to the end of field or 
page. The generaL code format erase command 
is: 

ESC PS f 

ESC Introduces the code sequence 
PS Is the seLective parameter which specifies 

whether the command affects data in the 
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entire fieLd/page or data from the cursor 
Location to the end of the fieLd/page. 

f DeLimits the effect of the erase command 
to the fieLd or page and terminates the 
sequence. 

TabLe 4-4 describes the erase commands when 
Erasure mode is in the reset state and TabLe 4-
5 describes the commands when Erasure mode is 
set. 

TABLE 4-4 ERASE Cot+1ANDS wi EAASURE MODE RESET 

PS 
VAWE 

Q/BLank 

2 

f 
VAWE C[J.1W\ND ACTION 

N ESC 0 N Erase aLL unprotected 
data from he cursor 
position to the end of 
the cu rrent fie Ld. 

N ESC 2 N Erase aLL unp rotected 
data in the fieLd where 
the cursor resides. 

Q/BLank J IEC 0 J Erase aLL unprotected 
data from the cursor 
position to the end of 
the page. 

2 J ESC2J Erase aLL unprotected 
data on the current page 
and move the cursor to 
the home position [or 
the first unprotected 
position, if home is a 
protected position). 

TABLE 4-5 ERASE CCMo1ANDS wlERASURE MODE SET 

PS 
VA WE 

f 
VAWE C()1W\ND ACTION 

OIBLank N ESC 0 N Erase aLL data from the 
cu.rsor position to the 
end of the cu rrent 
fie Ld. 

2 N ESC 2 N Erase aLL data in the 
fieLd where the cursor 
resides. 

O/BLank J ESC 0 J Erase aLL data from the 
cursor position to the 
end of the page. 

2 J ESC 2 J Erase aLL data on the 
page and move the cursor 
to the home pOSition. 

SECTION 4 

4.21.INSERf/DELETE.CONTROL 

The GT-400 provi des keys and commands to 
controL insertion and deLetion of Lines and 
deLetion of characters. Character insertion is 
contro l Led by modes, not commands. The 
commands and modes which controL insertion and 
deLetion are described beLow. 

The genera L code sequence format fo r 
insert/deLete commands is: 

ESC PN f 

ESC Introduces the sequence 
PN Is a numeric parameter which specifies how 

many Lines to insert or deLete, or how 
many characters to deLete. 

f Specifies the insert/deLete function and 
terminates the sequence. 

TabLe 4-6 summarizes the insert/deLete 
commands. 

TABLE 4-6 INSERT/DELETE COMMANDS 
f 

VALUE C()1JWJD ACTION 

M ESC PN M Line De Letion*: DeLete the 
current Line and the foLLowing 
PN-1 Lines. The Li nes be Low 
the deLetion move up. 

L ESC PN L Line Insertion*: Move the 
current Line and aLL 
succeeding Lines down PN 
Lines, Leaving the cursor on a 
bLank Line. 

P ESC PN P Character DeLetion: Starting 
at the cursor position, deLete 
PN characters and shift the 
remai ni ng characters on th e 
fie L d/ Lin e 0 r p age P N 
positions to the Left. 

* Note: The SeLect Editing Extend mode must be 
reset [in Edit in Page) for these two commands
to funct ion. 

Two ~ affect this command: The state of 
the SeLect Editi ng Extend mode determ ines 
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whether only the remalmng characters onthis 
field/line or all of the ranaining characters 
on the page are affected, as fo llows: 

If the Select Editi ng Extent Mode is SET, on ly 
the characters in the field/line are affected. 
If the Select Editi ng Extent Mode is fESET, th e 
characters on the entire page are affected. 

If Text Edit mode is set, the extent of the 
shift is limited to the position of the stored 
Carriage Return, M unless the end of the 
fie ld/ line precedes the M. If the cu rrent Mis 
then written over and there are no other MiS on 
the screen. Text Edit mode is suspended unti l 
another M is entered. If Text Edit mode is 
reset, then only the Select Editing Extent mode 
conditions the delete character command. 

TABLE 4-7 INSERT CHARACTER· FUNCTION 

Insert/Replace Text Edit Select Edit Extent 

RESET SET/RESET SET/RESET 
ACTION: Data entry is normal 

SET RESET SET 
ACTION: The character at the cursor location 

and all other characters in the 
field/line shift one position to the 
right for each character inserted. 
Characters shifted out of the 
field/line are lost. 

SET RESET RESET 
ACTION: The character at the cursor location 

and a II other characters on the page 
shift one position to the right for 
each character inserted. Characters 
shifted off the page are lost. 

SET 
ACTION: 

SET SET 
The Car ri age Retu rn Cha racter M 
delimits the end of the affected string 
in the current field/line. All 
characters in the field/line up to and 
including M shift one position to the 
right for each character inserted. The 
.M writes over the character inserted. 
The M writes over the character 
occupying each new position into which 
it is shifted. When the M reaches the 
last unprotected position in the fie ld 
it remains in that position. 

SECTION 4 

Additional character insertion results 
in the loss of the characters at the 
end of the affected string. When the 
cursor reaches the M, the M is written 
over and Text Edit mode may be 
suspended. 

SET . SET RESET 
ACTION: The action here is similar to that 

desc ri bed in th e Set/Set/Set state 
above with the following exception: 
when M occupies the last position on 
the line, additional character 
insertion results in a wraparound of 
the shifted characters to. the 
succeeding unprotected position of the 
next line. The lead character now 
writes over the character occupying 
each new position into which it is 
sh i fted. Cha racters are lost on ly 
after the lead character is shifted out 
of the last position. 

If there are one or more protected 
fields on the current line the M 
shi fts to the last unp rotected 
position in the unprotected field. 
Additional character insertion does 
not result in a character wraparound 
unti l the M has been written over and 
Text Edit mode suspended. Then normal 
character insertion conti nues. 
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5.0 STATUS REPORTING INIIlJIRY 

The Status Reporting feature of the GT-400 
aLLows the host to monitor certain device 
status information: the current cursor 
Location, and the printer busy and 
communication error status. When Status 
Reporti ng mode is set, the GT-4)O transmits the 
device status information whenever the GT-4OO 
or any attached device (for exampLe, a printer) 
makes a Ready State transition, (i.e., the 
device goes from a a.asy to Not a.asy state or a 
Not Busy to Busy state. When the mode is 
reset, the host must request the status 
infonnation. 

The command ESC [ 6 n ETX requests the current 
cursor Location. The GT-4OO responds with ESC 
[ Y;X R EOT where Y is the cu rrent Line and X 
is the current coLumn [both in decimaL 
represented by two ASCII characters). The 
semicoLon is a separator, R EaT are the ending 
sequence. 

The command ESC 5 n ETX requests optionaL 
printer buffer Busy and comunication error 
(pari ty, fram ing, or overrun errors) status. 
The GT-4OO responds with ESC P a;b ESC, where a 
and b are characters from the thi rd co Lumn of 
the ASCII code chart, [See Appendix A). The 
first character, a, does not contain any status 
information and is not interpreted by the host. 
The second character, b, returns the optionaL 
print buffer Busy status in character bit 2 and 
the communication error status in bit 4. Note 
that in GT-4OO units with no print buffer, the 
printer Busy signal ;s inactive. Refer to 
the character beLow and the ASCII code chart in 
Appendix A. 

Character Bit 7 
"b" code= 0 

6 
1 

5 
1 

4 
y 

y=1 Communication Error ••••••• : 

3 
y 

Not Used •••••••••••••••••••••• : 

2 
y 

y=1 Pr;nter Busy •••••••••••••••••••••••• : 

1 
y 

Not Used •••••••••••••••••••••••••••••••• : 

SECTION . .5 

5.1 OPTIONS 

The GT-4)O offers the following options: 

o Three-page memory 
o Buffered printer interfaces 
o Po LLing 
o Line drawing 
o Optional keyboards 
o Burroughs TD/B30 emuLation 
o HazeLtine 2000 emuLation 
o Time-sharing operation 

5.2. THREE-PAGE MBtORY OPTION 

The GT-4)O Paging option increases the dispLay 
memory capacity to three pages [6000 
charEJcters) from the standard one page [2000 
characters). Note that in GT-400 units with 
both the Paging option and the Buffered Printer 
Interface option [Section 5.3), the printer 
buffer uses one of the avai Lable three pages. 
This combination of options thus Limits the 
Paging option capacity to two pages (4000 
characters) • 

The GT-400 provides additionaL commands and 
modes for display controL in muLti page units 
and modifies the transmission of contro L code 
sequences for vari ous keys. The commands, 
modes, and affected keys are described beLow. 

The speciaL commands for muLtipage units 
provide controL of dispLay memory positioning 
and absoLute cursor pOSitioning. The commands 
can be is.sued from either the keyboard or the 
host computer. TabLe 5-1 summarizes the 
keyboa rd-contro L Led dispLay memory commands. 
The absoLute cursor pOSitioning commands are 
summarized in TabLe 5-3. 

GT-4)O muLti page units have four speciaL modes. 
The interaction of the three transmission modes 
is somewhat modified from that in singLe page 
GT-400 units [See Sections 4.8, 4.9, and 4.101. 
The three transmission modes are MuLtipLe Area 
Transmit mode, Transmit Termination mode, and 
SeLected Area Transmit mode. TabLe 5-4 summa
rizes the interaction of these modes in data 
transmision. 

OnLy muLtipage units offer the fourth mode, 
Edit Boundary mode. Edit Boundary mode Lets 
the user choose the extent of both editing or 
cursor movement functions. These functions may 
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act either within the boundary of the 25 lines 
currentLy dispLayed or within the entire 
avai Lable memory. 

In GT-4QO muLtipage units, controL code 
sequences for the foLLowing keys are never 
transmitted: 

CURSOR UP, CURSOR AlGiT, CURSOR DOWN, HOME, INS 
CHAR, INS LINE, DEL CHAR, DEL LINE, BACK TAB, 
SCROLL, PAGE, CLEAR PAGE, CLEAR FIELD, PRINT 
PAGE, AND PRINT FIELD. 

5,3 . BUFFERED PRINTER. OPTION INTERFACE 

The GT-4OQ offers an optionaL, fuLLy buffered, 
separate Ly addressabLe 2K-word seri a Lipara lleL 
printer interface. A SingLe printed circuit 
board contains the interface Logic, the memory 
buffer, and the pri nter driver fi rmwa reo The 
seriaL interface provides outputs at standard 
EIA LeveLs and at data rates independent of the 
recei ve r data rate. The pa ra L LeL interface 
output is sLaved to the printer BUSY signaL. 
Both the seriaL and parallel interfaces offer 
the Print Page and Print FieLd/line capabili
ties. Note that the buffered printer interface 
and the GTA-400 operate in paraLLeL. 

Using the Status Reporting capabiLity, the host 
computer requests the BUSY status of the 
buffered printer interface to monitor the state 
of data transmission to the printer. The 
interface cannot accept new data from the key
board or the host untiL it finishes outputting 
the current data to the printer. 

In GT-4QO units which combine the PoLLing and 
Buffered Printer options, the printer interface 
function is modified. For exampLe, both Copy 
mode and the normaL printer address function 
are disabLed. A routing parameter which 
fo L Lows the term ina L's address specifies the 
data routing according to TabLe 5-5. 

The Baud Rate Switches, U14 [New Board) or '-'!9 
[OLd Board), shouLd be set to match that of the 
printers baud rate. The baud rate of the 
printer is independent of the primary baud rate 
of the TerminaL. The internaL cLock of the 
Printer Option is formatted the same as the 
internaL cLock of the TerminaL. 

SECTION 5 

TABLE 5-1 KEY8Ql\RD CONTROLLED DISPLAY MEMORY 
COt+1ANDS IN. GT -400 MULTIPAGE UNITS 

Key Pressed Code Action 
Generated 

SCROLL ESC T Moves the 25-Line memory 
segment di spLay down one 
Line. 

SCROLl/SHIFT ESC S Moves the memory segment 
dispLay up one Line. 

PAGE ESCV Moves thememorydownto 
dispLay the previous 
page. The cursor moves 
to the first unprotected 
dispLay pOSition on the 
page. 

PAGE/SHIFT ESC U . Moves the memory up to 
dispLay the next page. 
Thecursor Moves to the 
first unprotected 
dispLay pOSition on the 
page. 

TABLE 5-2 REJ.1OTHONTROLLED DISPLAY MEMORY 
CCM1ANDS IN GT-400· MULTIPAGE UNITS 

Command 

Scro LL Up 

Code 
Generated 

ESC PN S 

Sc ro LL Down ESC PN T 

Next Page ESC PN U 

Fo nn Feed Cont ro L L 

Action 

Moves the memory 
dispLayed up PN Lines. 
PN = 0 through 74. 
Moves memory dispLayed 
down PN Lines. 
PN = 0 through 74. 
Moves memory dispLayed 
up PN pages. The cursor 
moves to the first 
unprotected position on 
the page. PN = 1 or 2. 
Moves memory dispLay to 
the next page, erases 
the page, and pLaces the 
cursor in the home 
pOSition. 
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TABLE 5-3 ABSOLUTE CURSOR POSITIONING 

Command 

HorizontaL 
and verti ca L 
positioning 
in aLL of 
memory 

Screen 

IN GT-4QO t4JL TIPAGE UNITS 

Code 
Generated 

Action 

ESC Y;X f Moves the cursor to the 
memory Line and co Lumn 
specified by Y and X, 
respectiveLy. Y= 1 
th rough 75 on th ree
page unit. X = 1 through 
80. 

ESC Y;X H Moves the cursor within 
th e 25 di sp Layed Lines 
to the Line and coLumn 
specified by Y and X, 
respectiveLy. Y = 1 
th rough 25. X= 1 
through ED. 

Note 1: X and Y vaLUes are in deci maL. 
Note 2: The Ack:tress Memory command can 

position the cursor off the dispLayed 
portion of the memory to allow data 
entry anywhere in avai LabLe memory. 

TabLe 5-4 on next page. 

TABLE 5-5 DATA ROOTING IN POLlS) TERMINALS 
WITH BUFFERED PRINTER INTERFACE. 

ParCllleter 

Not present 
hex 3l 
hex 32 
hex 33 

5,4 . POLLING OPTION 

Routing 

Data to CRT 
Data to CRT 
Data to Pri nter 
Data to CRT/Printer 

The GT-4JO can operate in a po L Led envi ronment, 
where severaL terminaLs share a communication 
Line to the host computer. The poLLing option 
configuration provides for a singLe;::haracter, 
doubLe-character, or two character address 
po LLing procedure. For information of GT-4QO 
units with both the PoLLing and Buffered 
Pri nter opti ons, see Secti on 5.3 

Address Definition 

The device address may take three forms; 

SECTION 5 

SingLe address character, repeated singLe 
character addrass, or two character address. 
In aLL cases the address character(s) must 
range in vaLUe between hex 21 to hex 7E. 
Address 20 (040) (SPACE) is reserved for 
BROADCAST POLL. ALL terminaLs on the same data 
Line must use the same address form (singLe, 
repeated singLe, or two character address). 

The switch bank Located at A2 is used to set 
the first character address (7 bits, switch 1 
is USB) and to determine the number of address 
characters (switch 8 on for repeated singLe 
character address, switch 8 off for one or two 
character address). The switch bank Located at 
A3 is used for the second address character. 
If A3 is set to aLL ones or aLL zeros singLe 
character address is impLied. 

Switch bank A2 can aLso be used as a test 
function by setti ng its switches to all ones or 
aLL zeros. This pLaces the terminaL in a 
monitor mode where it wiLL receive and display 
aLL messages independent of address. In thi s 
mode the term inaL wi L l not transmit nor wi L L it 
respond to any po LLs. 

NOTE: Each time any address switch is changed 
the Line/LocaL switch must be cycLed from Line 
to Local and back to Line. 
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TABLE 5-4 TRANSMISSION MODE CONDITIONING OF lHE XMIT KEY 

State of Transmission ~lodes:1 I ** I ** 
I I I 

Multiple Transmit Mode I reset set reset Iset I reset I set Iresetlsetl 
I 1--1--1--1--1-1 

Transmit Termination Mode I reset reset I set Iset I reset I reset I set Isetl 
I I 1--1--1--1--1-1 

Selected Area Transmit Mode I reset reset I reset Iresetl set I set I set Isetl 

I 
Data Transmitted When the I 
XMIT Key is Depressed: I 

I 
Unprotected Data yes yes yes Iyes I I I I 

1--1--1--1--1-
Protected Transmittable Datal I Iyes Iyes Iyes Iyes 

I 1--1--1--1--1-
Field to Cursor 1 yes I Iyes I I I 

I 1--1--1--1--1-
Page to Cursor I yes I I Iyes I I 

I 1--1--1--1--1-
Entire Field I yes I I I Iyes I 

I 1--1--1-·-1--1-1 
Enti re Page I Iyes 1 1 1 Iyes I 

I 1--1--1--1--1-1 
Cursor Coordinates of I I 1 I 1 1 I 

Transmitted Fields I I Iyes Iyes Iyes Iyesl 
1 1--1--1--1--1-1 

Fields Changed Since Last I I 1 I 1 I I 
Transmsission 1 I Iyes Iyes Iyes Iyes I 

** In ei ther of these Transmission modes, the cursor must reside in the fie ld 
to be transmitted. If the fieLd is protected, position the cursor by 
locking the keyboard and disabLing the autotab. Then initiate transmission 
from the host via the ESC S Ear command. 

SECTION 5 
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HOST GT-400 

EAE 
~ODN ..... 

®O 
. 

E® - - 0 -- -
T 

HOST TIMES OUT - - N@ 
- - R 

E@ 

S 
T 

- TTEXT: -
X 0 

E E@ 
T 

.. ... SSN -CO 

- - AFSE0 - - PNTO 
C T 

1 • Assumes single text block and TRM reset. 
2. See secti on 5.4 for address defi ni tions. 
3. If nothing to transmit 
4. Illegal Parameter, Parity Error in Poll or terminal not 

on-l i ne 
5. ETX or EaT depends upon setting of GT-400 rear panel 

switches. 
6. Error recovery path. 
7. APe key (function key) struck. 

Figure 5-1. Poll Sequence 

SECTION .. 5 
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HOST GT-400 

EAS E® T _ -o T TEXT 1 X 
.. 

TDX 

CD 
EOT@) 

HOST TIMES OUT ® N - - R 

- ACK/NAK @ " 

1. See section 5.4 for address definitions. 
2. End with ETX if ACK/NAK rep ly wanted. If status or 

cursor position report wanted, then end with ENQ. 
3. End with EDT if no reply wanted. 
4. The link is not broken after reply is sent. To resend 

data or xmit new data, simply xmit an STX followed by 
an ETX (or an EDT if reply to last block of data is not 
wanted). 

5. No reponse if Broadcast. If reply expected, Error in 
addressing, missing ETX due to error or terminaL not 
on-line. 

Figure 5-2. Fast Select Sequence 

SECTION 5 
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HOST GT-400 
® 

EAE 
~ 

°ON 

TO® 
T Q 

N - -
R 

A E@ 
pFSO 

192C 
CNTT 

. SH_ 
I E E 

SSN -
1 C Q TO® N - R E H 

T® 0 T IQ) ® s - TTEXT~ 
X 0 

T 

E@ - -- 0 
T 

S E 
TTEXT T ~ 

x 1 X 

EOT ® 
TO N 

-. R 

Q) ® 
ACK/NAK ® 

1 • Can be any cursor positioning sequence. 
2. ETX or EOT determined by switch setting. 
3. APC key struck or if TRM set and XMIT key struck Fn=z. 
4. If nothing to transmit. 
5. See note 4 on Fast SeLect Sequence Page. 
S. Error recovery path., 
7. MuLti pLe text bLock path. 
8. See section 5.4 for address definition. 
9. Host system ti mes out. 

Fi gu re. 5-3. . Po LL -Se LectSeguence 

SECTION 5 
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Broadcast Po L L 

If the host substitutes a space code (hex a)) 
for an address character then the terminaLs 
described beLow wi L L receive the message but 
wi LL not respond to the po LL. On singLe 
address terminaLs (if the host sends two 
spaces) the broadcast text wiLL be received and 
dispLayed. On term inaLs using two character 
address a LL wi LL receive and di sp Lay the 
broadcast text provided the host uses two space 
characters for address. If the host 
substitutes onLy one character with a space 
code then onLy some of the terminaLs wiLL 
receive the data as described in the foLLowing 
exanpLe. 

HOOT ADORESS 
GlARACTERS 

SPACE A 

A SPACE 

SPACE SPACE 

RECEIVING TERMINAL 

All terminaLs which use A as 
the second address character 
All terminaLs which use A as 
the first address character 
All terminaLs which use two 
character addresses 

5.5 LINE DRAWING OPTION 

The GT-400 offers a 32-character g raphi cs set 
wh i ch imp Lements th e Li ne 0 rawi ng opt ion. 
TabLe 5-6 shows 32 graphic characters which 
correspond to 96 or the 128 defined ASCII 
codes. When these di sp Lay characters are 
created vi a th e Keyboa rd in G raphi c Mode and 
on-Li ne mode, the normaL ASCII codes are sent 
on the data Line. Do not attempt to use th e 
ASCII contro L codes for graphi cs. 

5.6 OPTIONAL KEYBOARDS 

The GT-400 is availabLe with the fa LLowing 
opt i ona L rep Lacements for standard mai n 
keyboard section: 

o 
a 
o 
a 
o 
a 
o 

Azerty 
Qwertz 
German 
Swedish/Finnish 
Norwegian/Danish 
SpeciaL Swedish/Finnish 
SpeciaL Norwegian/Danish 

Figures 5-4 through 5-10 show the internationaL 
keyboards avai Lable for the GT-410 (and thei r 

SECTION 5 

speciaL keycapsJ as Listed above. 

TABLE 5-6 GT-400 UNE-DRAWING GRAPHICS SET 

OCTAL HEX ASCII CHARACTER GRAPHIC CHARACTER 

00 
01 
02 
03 
04 
05 
06 
D7 

10 
11 
12 
13 
14 
15 
16 
17 

20 
21 
22 
23 
24 
25 
26 
Zl 

30 
31 
32 
33 
34 
35 
36 
37 

00 
01 
02 
CD 
04 
05 
00 
07 

IlJ 
09 
OA 
OS -
ex: 
00 
OE 
OF 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
1A 
1B 
1C 
10 
1E 
1F 

" 
# 
$ 
% 
& 

* 
+ 

/ 

o 
1 
2 
3 
4 
5 
6 
7 

8 
9 

< 
= 
> 
? 

@ 

A a 
B b 
C c 
o d 
E e 
F f 
G g 

H h 
I i 
J j 
K k 
L L 
M m 
N n 
o a 

P P 
11 q 
R r 
S s 
T t 
U u 
V v 
W w 

x x 
y y 
Z z 
[ { 

\ I 
] } 

DEL 

+ 
.L 
T 
L 
r 
--, 

..J 
t
-f 

¥ 
+ 
.J. 
T 

> 
< 
-+ 
~ 

5.7 BURROUGHS ID/830 EMULATION OPTION 

The GT-400, with modifications, can emuLate the 
operation of the Burroughs TO/830 terminaL. 
For more information on this emuLation, consuLt 
the GT-41OlB User's ManuaL. 

5.B HAZELTINE 2000 EMULATION OPTION 

The GT -400 can 0 pt i a na LLy be can fi gu red to 
emuLate the HazeLtine 2000 terminaL. In this 
configuration, the reverse video, bLinking 
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video, and underlined video display 
capabilities of the standard GT-400 are 
di sabled. 

The Hazeltine 2000 emulation option of the GT-
400 has three printer options. The emulation 
uses either the Y-cable printer output from the 
GT-400 terminal or the optional serial or 
parallel buffered printer interface (Section 
5.3). This emulation cannot uti lize the 
separate address capabi l i ty of the buffered 
p ri nte r i nte rface. 

The functions of three GT-400 rear panel 
switches change in Hazeltine 2000 emulation. 
Table 5-7 summari zes the new switch functions. 

TABLE 5-7 REAR PANEL SWITCH FUf'CTION FOR 
HAZELTINE 2000 EMULATION OPTION 

BLOCK MOlE TERMINATION CHARACTER 
This switch is effective only in BLOCK 
mode. Set the switch to select the 
transmi ssion term i nation character as 
follows: 

8m'I#1 Termination Character 

ON 
OFF 

CR is selected 
EOT is se lected. Recei pt of th e 

EDT character turns on the RTS 
signa l. 

AUTOTAB STATUS 
Autotab operates only in BLOCK mode and 
under keyboard operation. Set this switch 
to se lect the autotab status as follows: 

SSW#2 

ON 
OFF 

GRAVE ACCENT 

Autotab Status 

Autotab is enabled. 
Autotab is disabled. 

Set this switch to define whether the Greve 
Accent ASCII character is displayed and 
interpreted as a TRANSMIT symbo l or 
normally as the Grave Accent symbol. 

SSW#3 
ON 

OFF 

Greve Accent Character Status 
The character is displayed and 
interpreted as a TRANSMIT symbol. 

The character is displayed and 
interpreted norma lly • 

SECTION. 5 

5.9 TIME-SHARING. ,(JlERATION. OPTION 

The standard GT-400, with this TSO option, can 
operate in a time-sharing environment. The 
modifications change the function of several 
switches on the rear panel. Table 5-B sumarizes 
the new switch functions. 

TABLE 5-B MODIFIED. REAR PANEL SWITCH FUNCTIONS 
GT-400TIME-SHARING OPERATION OPTION 

FUNCTION 9IIITCH # 

Terminal 
Reset 
Selection 

SSW #1 
[Location 
Switch 
Bank 
S2OO) 

B lock Mode SW #2 
Start Char- [Location 
acter Switch 
Se lecti 0 n Bank 

82-7) 

ssw #2 

ON 

DESCRIPTION 

This switch is 
effective on ly in 
Character mode. 
The terminal enters 
the transmit state 
when a key is struck. 
The terminal enters 
the receive state as 
follows: 

SSW #1 Rese t 
Condition 

ON 

OFF 

Transmission of 
ei th era CH 
(Carriage Retu
rn) or En< [end 
of TEXT) code 
returns the 
terminal to the 
recieve state. 

Transmission of 
the En< code 
returns the 
terminaL to the 
recieve state. 

This switch is effe
ctive onLy in BLock 
Mode. Set the swit
tch to seLect the 
BLock Mode start 
character status 
as foLLows: 

Start Character 

No start Character is 
sent. 
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BLock Mode 
Tennination 
Character 
SeLection 

TABLE 5-B Continued 
O~ The STX [Start of 

Text) character is 
sent. 

SSW #3 
[Location 
Switch 
Bank 
82-8) 

ssw # 

This switch is 
effective onLy in 
BLock Mode. Set the 
switch to select 
bLock rode termina
tion Character as 
fo LLows: 

SSW #3 Term ination 
Character 
SeLected 

EXT te rmi nates 
a LL Block Mode 
transmissions. 

OFF CR te rm ina tes 
aLL BLock Mode 
transmi ss ions. 

Thi s TSO option has the fo LLowing additiona L 
operationaL differences from the GT-4JO. They 
are as fr' U ows: 

a. PoLling and XDN-XOFF are not supported. 

SECTION 5 

b. The terminaL dispLay is aLways in roLL mode. 

c. A CR [Carriage Return) is performed wi thout 
transmission of the CR code, foLlowi ng all 
buffered data transmissions. 

d. Depressing of the BLOCK key does not 
transmit a mode conroL sequence. Instead, 
the request is serviced immediateLy. 

e. SeLect Editing Extent mode initiaL [power
up) state is Edit in FieLd/Line. 

f. Any received STX or'EOT is ignored. 

g. A Keyboard BREAK resets RTS [the Request to 
Send signa L1. 

h. Control sequence function key commands are 
executed in both BLock and Character modes. 
Howeve r, in Cha racter mode, no contro L 
sequence function key commands are 
transmitted. 

i. The appLication program command sequence 
format is ESC @ f, where the f vaLues are 
the same as with the standard GT-400 
fi rrrware. 

j. The three transmission modes [See Section 
8.8, 8.9, and 8.10) must aLL be reset for 
proper operation in a time-sharing 
envi ronment. 

Figure 5-4. Optional AZERTY Main Keyboard 
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Figure 5-5. OptionalOWERTZ Main Keyboard 

Figure 5-6. Optional GERMAN Main Keyboard 

Figure 5-7. Optional SWEDISH/FINNISH Main Keyboard 
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Figure 5-8. Optional NORWEGIAN/DANISH Main Keyboard 

Figure 5-9. Optional Special SWEDISH/FINNISH Main Keyboard 

Fi gu re 5-1 O. Opt i ona l Spec i a l NORWEGIAN/DANISH Ma in Keyboa rd 
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ASCII WDE (}tART 

I Bit 7 -) 1 0 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 
1 1--1--1--1--1--1-1--1--1 
1 Bi t 6 -) 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 
1 1--1--1--1--1--1--1--1-1 
1 Bi t 5 -) 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 
1 1--1--1--1--1--1--1-1--1 
IbitlbitlbitlbitICOLUMN---) 1 
1 4 1 3 1 2 1 1 1 ROW 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 
1==1==1==1==1==1==1==1==1=1==1=1=1==1 
I 0 1 0 1 0 1 0 1 0 1 NUL 1 DLE ISpace 1 0 1 @ 1 PI' 1 p 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1010101111 IS(}IIDC11! 11 1 AI Q 1 a 1 q 1 
1-1-1-1-1 1--1--1--1--1--1--1--1-1 
1010111012 ISTXIDC21" 121 B 1 Rib 1 r 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 0 1 0 1 1 1 1 1 3 1 ETX 1 DC3 1 # 1 3 1 CIS 1 cis 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1011101014 IEOTIDC41 $ 141 D 1 Tid 1 t 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
I 0 1 1 1 0 1 1 1 5 1 ENQ 1 NAK I % 1 5 1 E 1 U 1 e I u I 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
I 0 1 1 11 1 0 1 6 1 ACK 1 SYN 1 & 1 6 1 F 1 V 1 f 1 v I 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 0 1 1 1 1 1 1 1 7 I BEL 1 ETB 1 ' 1 7 1 G 1 Wig I w I 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 1 I 0 1 0 1 0 I 8 1 BS 1 CAN 1 [ I 8 1 H 1 X 1 h I x 1 
1-1-1-·-1-1 1--1--1--1--1--1--1--1--1 
111010111 9 IHT IEM I) 191 II Y I i I y 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
I 1 1 0 1 1 1 0 1 10 I LF 1 SUB 1 * 1 : I J 1 z 1 j i z 1 
1-1-1-1-1 1--1--1--1--1-·-1--1--1--1 
1 1 I 0 1 1 1 1 1 11 1 VT 1 ESC 1 + 1 ; 1 K 1 [ 1 k I { 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 1 1 1 1 0 1 0 1 12 1 FF 1 FS I , 1 < 1 L 1 \ 1 l 1 1 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 1 1 1 1 0 I 1 1 13 1 CR 1 GS 1 - 1 = 1 M 1 ] 1 m 1 } 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 1 1 1 1 1 1 1 1 14 1 SO 1 RS 1 . 1 > 1 N 1 A 1 n I - 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
1 1 1 1 I 1 1 1 1 15 1 S1 1 US 1 / I ? I 0 I 1 0 1 DEL I 
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GT-400 CoolAOL SET 

I Bit 7'-> I 0 I 0 I 0 I 0 I 1 I 1 I 1 I 1 I 
I 1--1--1--1--1--1--1--1--1 
1 Bi t 6 -> 1 0 1 0 1 1 I 1 1 0 1 0 I 1 I 1 I 
I 1--1--1--1--1--1--1--1--1 
1 Bi t 5 -> 1 0 1 1 1 0 I 1 I 0 I 1 1 0 I 1 1 
1 1--1--1--1--1--1--1--1--1 
IbitlbitlbitlbitICOLUMN---> I 
I 4 1 3 1 2 1 1 I ROW I 0 1 1 1 2 I 3 1 4 I 5 1 6 I 7 1 
1==1==1==1=1==1=1==1=1=1=1==1=1= 
I 0 I 0 1 0 1 0 I 0 I NU L 1 I I 0 1 1 DEC* I 1 DSA 
1-1-1-1-1 1--1--1--1--1--1 DOt 1--1--
I 0 1 0 I 0 1 1 I 1 1 1 I 1 1 I CUU I SSM I I PP 
1-1-1-1-1 1--1--1--1--1--1--1--1--
1 0 I 0 I 1 I 0 1 2 I STX I I 1 2 I CUD 1 CPR I I PF 
1-1-1-1-1 1--1--1--1--1--1--1--1--
1 0 I 0 I 1 1 1 1 3 I ETX I I 1 3 I OUF 1 STS*I I 
1-1-1-1-1 1--1--1--1--1--1-' -1--1--
101110101 4 lEOTI 1 14 1 CUB I I I 
1-1-1-1-1 1--1--1--1--1--1--1--1--
I 0 I 1 1 0 I 1 I 5 1 ENQ I NAK I I 5 1 CNL I I I 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
I 0 I 1 I 1 1 0 I 6 I ACK 1 I I 6 I CPL I I I I 
1-1-1-1-1 1--1--1--1--1--1--1--1--
I 0 I 1 1 1 I 1 I 7 I Ba I 1 I 7 1 I I RCT I 
1-1-1-1-1 1--1--1--1--1--1--1--1-'-
1110101018 IBS 1 / 18 1 CUP I I SMI 
1-1-1-1-/ /--1--1--1--1--1--1--1--
1110101119 IHT I 1 19 ICHTI I 1 
1-1-1-1-1 I--I--I--I--ISTAB*I--I--I--
1 1 1 0 1 1 1 0 1 1 0 I LF 1 I I: I ED I CST I 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--
I 1 1 0 1 1 1 1 1 11 I I ESC 1 I; 1 I CSI 1 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--
I 1 I 1 I 0 I 0 1 12 1 FF 1 1 I < I IL I ST* I Ft1 I 
1-1-1-1-1 1-' -1--1--1--1--1--1--1--
1 1 I 1 1 0 I 1 I 13 I CR I I I = 1 DL I 1 SGR I 
1-1-1-1-1 1--1--1--1--1-'-1--1--1--1 
I 1 1 1 I 1 I 0 1 14 I I 1 I > I EF I I DSR I 1 
1-1-1-1-1 1--1--1--1--1--1--1--1--1 
I 1 1 1 1 1 I 1 1 15 1 1 II? 1 1 APC* 1 OAQ I 1 

* 2 Character sequence (ESC, CODE) 
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