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MODEL 7 

SECTION 3 

KEYBOARD 

The keyboard is detachable from the terminal for operator comfort and optimal space utilization. The 
keytops are sculptured with a dimpled 5 in the numeric pad and "deep dished" F and J keys. The coned 
cord leading from the keyboard is terminated in a telephone type 4-pin connectol1 the cord supplied is 
compatible with those commonly used on Western mectric type telephones. Do not attempt to plug your 
keyboard into your telephone. The Teleray 1 keyboard has seven LED indicators: three are used to indi­
cate the (legended) terminal status; the remaining four are used by the host computer to alert the oper­
ator of application dependent conditions. 

The figure below shows the keyboard. 

1-2· AlpbabetieK.,. 

The keys shown beiow generate the appropriate ASCU charaoter. Both upper and lower case can be 
generated und .. control of the SHIPT and CAPS LQCK keys. 
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M .-.Ie 8IId SpeeiaI s,a.boIII 

The a,s shcnm below pnerate the appropriate ASCB character. In the unshifted pasiticn, the character 
Indicated '" the lower legend is pnerated; in the shifted position. the charaet .. Indicated '" the upper 
lepad is pnerated. The pasitiaa of CAPS LOCK does not affect ~ operaticm of these k.,s. 

H ~ IIade K.,. 

The a,s sbDwn belaIr ... ....s to ebap the cbIIraC!ter eodes trmanltted bf the alphabetic, lIIIIDerie 8IId 
.-111 symbol k.,.. AD. 1. ASCD aIwnIter.Iaa be generated '" tbe keJboud. Table 3-1 detaiJa the 
keyba.rd cocIIDg. _ 

.. 
",. 
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3-5 Dedicated Keys 

The keys shown below generate fixed ASCU control character codes. 

3-6 Special Operation K. 

, 
..... ... 

Pressing the BREAK key causes a 250 millisecond spacing condition on the 'data line. SHIFT and BREAK 
causes a 3.5 second spacing condition of the data line, and causes the Data Terminal Ready lead to go low 
for 3.5 seconds. Pressing CTRL and BREAK will initiate transmission of the answerback message if such 
a message has been previously entered. 

The NO SCROLL key alternately transmits the DC3 (Suspend) and DCI (Resume) control codes if the 
Suspend/Resume feature has been enabled. These codes are used to stop/start transmissions froll\ the 
host computer, provided that the host recognizes these codes. If the Suspend/Resume feature is disabled, 
the NO SCROLL key will transmit no codes. See "Buffering" in Section 5-5, Operations, for further 
details. 

The STATUS key is used to enter and exit the Selection Menu. SHIFT and STATUS- will interrupt an 
undesired long-time function, and will also unlock the keyboard and resume transmission.-

Pressing SHIFT and STATUS will display the Telerats Selection Menu (see Section 4). Pressing SHIFT and 
the. in the numeric keypad will invoke Calculator mode. In either Calculator mode or Selection Menu, 
the numeric. keypad is used to perform special function:- and is.!!2!. available for use as a numeric pad. 

If the Suspend/Resume feature is enabled, the STATUS key will transmit the Suspend code (DC3) when 
the full page Selection Menu is displayed and. transmit the Resume code (DCl) when the menu is exited. 
If the Suspend/Resume feature is disabled, the STATUS key will transmit no codes when entering or 
exiting the Page Selection Menu. 
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The keys shown below can be reprogrammed with any 8-cbaracter sequence (a· muro). The only ASCII 
characters that may not be entered are NUL aDd: (caloa). Different macro sequences can ~ assiped to 
these keys in both shifted and uashifted pcsitions. 

The key numbers shown in the above ftcuN are the muro numbers eaIled by the keytop in that pasitian 
Oft· the a,board. Table 3-2 shoWll the ~ prapoammed in tbese macrae by the Telera7 faetorn u.e 
IN C!8Iled the default valueII. The a..t to Default State C!OmllUllld will repl"Oll'fllD these Ice,a to default 
'181..., no other command, inaludl.nc Relet to Initial State, wiD. modify the muro contents ucept for the 
Beprap"am MiCi'O key sequ-. Th_.......... . 

wherea 
text may be any character 01' sequence acept "ESC P L... .. , "ESC P L.. .. , "ESC P T_", 01' "ESC \ .. 
01' "'I'. Program funatlOft sequ_ces may be lilcluded. 
, is the 2-d11it muro number for the keys as shown in the f!pre above. 
~ used to separate fuDatlcms, this al10WII defiDttiOft of several maaras with ODe escape sequenee. - . 

". ... are three types of maaro k.,. Local, Transmitting, and Keyboard. Local maaros operate loally 
cnl'J1 no code is transmitted by them, _ the ESCape sequence is ezeeuted within th~ Teleray. Tram­
mittinC maercs are not interpreted by the Tel .. y, and· the maaro aontents are transmitted to the bcBt 
aompater. If the host echoes the eharaeter sequenae, it will be interpreted. Keyboard maaras IN 
treated as lea,boal'd input; if the Tel.., is in Loeal mode, they wD1 be acted Oft loaall'J'J in llemote and 
a..at .. model, they will be traI_itted. It maaro Ice,a IN to be used to inYoke Dynamic Pr0gram­
mable l'uneticas, th .. JDaarCIII wD1 normally be Loeal mac:ros. ltgure 3-1 mustrates the operations of 
tt.e maarc&. 

The programming sequences need only redefine those muro keys you wisb to chimp. Maaro k.,. can be 
r •• ammed singly 01' in groups. The maaras are stored in tlO1t""IOlatile memory to minimize required 
reprGlrammq. It no text (aD empty tat string) is supplied for a particular Pst that ka,board maaro will 
not haft lIlY effect on the Teleray wben that key is pressed. This technique is recommended for thole 
appilcaticms :-equiriDg certain keys to be disabled. 

Keytops for the muro keys are provided to match the default coding. Alternate or special keys can be 
provided as required tor the application. Sectlon 5-1, Figure 5-12a, contains a ka,board diagram with the 
maaro keys shown blank for .. in recordtng your applications. 



Macro # 

01 
02 
03 
04 
05 
06 
07 

08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MONITOR 

WDISPlAY 
MEMORY & 

INTERPRET-
ATION 
lOGIC 

KEYBOARD INPUT 

KEYBOARD MACROS 
\ SEE 5-5 DATA 

\ FLOW CONTROLS 

\ --, , 
TRANSMITTING , 

MACROS , 

PERIPtiERAI. 
INPUT 

BUFFER 

PERIPHERAL 
OUTPUT 
BUFFER 

SERIAL INPUT 
BUFFER 

SERIAL 
OUTPUT 
BUFf'ER 

Figure 3-1: Macro Operations 

~ERIPHERAI. I/O 

SERIAL I/O 

Table 3-1 - Maero Key Default Values 

12. Default Value Macro # 12. Default Value 

L ESC [? 12 h Local 33 L ESC [ ? 12! Remote (on-line) 
L ESC [@ Insert Char 34 L ESC [ I'V Insert in Para. 
L ESC [P Delete Char 35 L. ESC [p Delete Char in Para. 
L ,ESC [L Insert Line 36 L ESC [L Insert Line 
L ESC [M Delete Line 37 L ESC [M Delete Line 
L ESC [2 J Erase Page 38 L ESC [? 2 J Erase Memory 
L ESC [0 K Erase to End 39 L ESC [2 K Erase Line 

of Line 
L ESC [5 i Copy On 40 L ESC [4 i Copy Off 
L ESC [01 u See 41 L ESC [06 t See 
L ESC [02 u Dynamic 42 L ESC [07 t Dynamlc 
L ESC [03 u prog. 43 L ESC [08 t Prog. 
L ESC [04 u Funct. 44 L ESC [09 t Funct. 
L ESC [05 u 5-7 45 L ESC [ 10 t 5-7 
L ESC [H CR 46 K ESC [H 
K ESC [A One Up 47 K ESCM Reverse Index 
K ESC [B One Down 48 K ESCD Index 
K ESC [D One Left 49 K ESC [D One Left 
K ESC [C One Right 50 K ESC [C One Right 
K 7 51 K 7 
K 8 52 K 8 
K 9 53 K 9 
K 54 K 
K 4 55 K 4 
K 5 56 K 5 
K 6 51 K 6 
K , 58 K , 
K 1 59 K 1 
K 2 60 K 2 
K 3 61 K 3 
K 0 62 K 0 
K 63 K ESC [? 26 h Calc mode 
K CR 64 L ESC [i Print 
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Table 3-2 - Ke,baard CodiDc 

1 2 3 4 I 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 

20 21 22 23 24 2S 26 27 28 29 30 31 32 33 34· 35 36 37 38 39 

40 41 42 43 44 45 46 47 48 49 50 51 .52 54 55 56 57 58 - -
59 60 61 62 63 64 65 66 67 68 69 70 71 72 . 73 74 75 76 77 

78 l 79 80 81 82 83 84 85 86 87 88 89 90 191 I 92 93 

95 

Key No. Unshifted Shifted Control Key No. t1nshifted Shifted Control 

1 Unencoded 54 Delete Delete Delete· 
2 thru 15 -Macro (Programmable) Keys- 59 Unencoded 

20 ESC ESC ESC 60 Unencoded 
21 1 1 61 a A SOH 
22 2 NlJ'L 62 s S DC3 
23 3 t ESC 63 d - 0 EOT 
24 4 $ PS 64 f F· "ACK 
25 5 96 GS 65 g G BEL 
26 6 RS 86 h H as 

, 'l:1 1 ct OS 61 j J LF 
28 8 • DEL 68 k K VT .,.: 

29 9 ( 9 69 1 L FF 
30 0 ) 0 10 . . • , . t 

31 11 f " 
, 

32 • +' = 12 CIt CIt CIt 
33 " -.J ItS 13 as as as 

" 
I 

34 I PS 18 Unencoded 
35 BltUK BREAK- ANSWERBACK 

DISCONNECT 19 Unencoded 
40 BT ESC [Z BT 80 z Z SUB 
41 q Q DCl 81 x X CAN 
42 'If W ETB 82 c C ETX 
43 e E ENQ 83 v V SYN 
44 r 1l DC2 84 b B STX 
45 t T DC4 85 n N SO 
48 Y y EM 88 m M CIt 
4'1 u U NAK 81 < 
48 1 I BT 88 . > . 
49 0 0 SI 89 I ? OS 
50 P P OLE 90 Unencoded 
51 [ t ESC 91 LF LF LF 
52 1 } GS 95 SP SP .' NUL 

The macro keys are described in Section 3-7. 
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SECTION 4 

SELECTION MENUS 

The Teleray Model 7 contains many user-selectable features and modes of operation. The host computer 
can select features and change modes with ESCape sequences. The operator can change them with the 
same ESCape sequences or, more simply, with a special display form called a Selection Menu. 

This Selection Menu form can be used in one of two ways: as a fuU-page (66 lines) menu, or sequentially 
as a single selection line on the terminal's bottom (25th) Une. The choice of page selection or "line selec­
tion menus can be made either by ESCape sequence or within each menu. These choiceS are described in 
Section 5-3, AppUcation Controls. The selection page menu format allows the operator to see all of the 
choices" that are avanable on a single display page. When this page is accessed, the terminal's internal 
display memory is used to store the menu messages; consequently, the display memory contents are 
erased. The selection Une menu accesses all of the same parameters as the fuU-page menu, but accesses 
them sequentially. The selection Une menu does not erase the display memory. 

Figure 4-1 represents the Selection Menu. Each individual block in the leftmost group represents a 
category of selections; each block in the rightmost group represents a feature selection. The current 
category and feature being selected within these blocks is indicated with a diamond instead of a square 
block. The prompt associated with the category and feature appears on the screen so that you do not 
have to memorize the meaning of each block. The blocks and diamonds serve to indicate your current 
position in the menu." The Teleray wID remember the most recent access to the Selection Menu and will 
automatically return to that position whenever the Selection Menu is accessed. 

In Selection mode, the- keyboard's numeric keypad block is specially interpreted. The remainder of the 
Teleray remains active, and the display memory will not be disturbed. The CURSOR RIGHT and 
CURSOR LEFT keys are used to select features within the category. When shifted, the CURSOR RIGHT 
and CURSOR LEFT keys are used to select categories. CURSOR RIGHT moves forward in the selection 
sequence; CURSOR LEFT moves backward. -

There are three types of selections: On/off selections; parametric selections; and numeric selections. 
The CURSOR UP and CURSOR DOWN keys are used to make on/off selections, respectively. The current 
state of each selection is shown on the display immediately following the feature prompt. These mes­
sages are designed to be self-explanatory. The CURSOR UP and CURSOR DOWN keys are used to course 
through the parameter list for parametric selections. The current state of each selection is displayed. 
Numeric selections are entered using the numeric keypad (only). Again, the current state of each selec­
tion will be displayed. Whenever selection choices are changes, they will be automatically saved in non­
volatne memory. 

Lock/Unlock Se1.eetl0il 

Each selection feature can be locked via an ESCape sequence so that this feature can no longer be 
changed from the keyboard. Features. that have been locked wID appear as dim blocks. If an entire 
category of features has been locked, the category indicator will appear dim. " 

These EScape sequences can be entered from either the computer or from the I/O ports. The second Ps 
selection parameter is the number of the selection feature within the category; the first Ps is the number 
of the category. The categories and features are numbered in the order they appear on the Teleray 
screen (and the order they appear on the following page top to bottom). Example: ESC [ 3; 7 space v 
locks the Screen Saver feature (in the Application Controls category). ESC [ 1; 6 space u unlocks the 
inverse video features (in the Ergonometric Controls" category). If a parameter of 0 (zero) or if no 
parameter is given, the entire category wID be locked or unlocked. 

The selections avanable in each category are described in the appropriate operations section. The figure 
on the following page wID assist in identifying the categories and locating these sections, and contains 
blanks for recording your settings. 
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·- ERGONOME'l'lUC CONTROLS 1 Brightness 
2 Scroll Type 
3 Scroll Rate 
4 Keyboard Auto Repeat 
5 Auto Repeat Rate 
a Inverse Video 
't Margin Bell Column 
a ~ Cursor BUnk 
9 Cursor Character 

10 Keyellek 
11 Wide Sereen . ...- 2 MEMORY STRUCTURE 1 Tab Column 
2 Left Mar'lin Column 
3 llight Margin Column 
4 Left Margin Wrap 
5 llight Margin Wrap 
8 SeroWng 
't Horizontal Hold 
8 PageAdYanae 
9 Characters p., Lin. 

1"0 LinesP.,Page 
11 Number of Paps .. - - 3 APPUCATIOH CONTllOLS 1 Monitor Mode 
2 SetHoun 
3 Set Mlnut" 
4 He. Line 
5 P1Dlotian Loading 
8 Sc!reen Refresh Rate ., SereenSav .. 
8 Answerback 
9 Terminalldentlty, 

10 Us., Defined Control 
11 Seleotlan Menu ... 4 COMMOl1JCA'l'IONS POllMAT 1 Serial Baud Rate 
2 Serial Parity 'l'7Ptt 
3 S..tal Parity 0_ 
4· Serial Dupla 
5 Prphl Baud Rate 
8 Prphl Partly Type ., Prpbl Parity Cbeek 
I Prpbl DupIn _ .. 

5 DATA PLOW CONTllOLS 1 LocalIllemote 
2 BlooklC1ulraeteP 
3 Seri81 Copy 
4 S..tal Suspend-Resume 
5 S..tal Local Echo 
8 Prphl Copy: ., Prphl Suspend-llesume 
a Prpbl S.,..1leadJ. 
9 Prpbl S..,...B.ead7 Left!. 

8 BLOCK TB.ANSMrr POllMAT 1 Transmit 
2· Tratwmit to Cursor 
3 Transmit Guarded 
4 End of Line S1ISp4II'd 
5 S..tal Spaee Suppression 
8 . S..tal Spaee Substitution ., Prphl EOL SUIq)end 
I Prphl Spaee Suppression 
9 Prphl SpaeeSubstitutian 

't TRANSMrr TEllMlNATOBS 1 Sel'ial Start of Transmit Code 
2 Serial Guarded Field Code 
3 s..lal End of Line Code 
4 S..tal End of Page Code 
5 S..tal End of Transmit Code 
a Prphl Start of Transmit Code 
't Prphl Guarded Pleld Code 
a Prphl End of Line Code 
9 Prphl End of Page Code 

10 Prphl End of Transmit Code 

Plpre 4-1:. Selection Menu 
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5-12 Graphic Sets and Control Characters 

A. Standards 

The control character set employed by Teleray is described in ANSI X3.4 AScn. Extensions to the 
ASCll code space are defined by ANSI X3.64, "Additional Controls For Use With American National 
Standard Code For Information Interchange." The corresponding international standard is ISO DP 
6429. These standards define a set of encoded control functions to facilitate data interchange with 
2-dimensional imaging devices, such as CRT and printer terminals. Additional controls and features 
in the Teleray which are not included in this standard were coded as "private use" parameters as 
described in X3.64. 

The control sequences shown in this manual are described in terms of the ASCll character 
equivalent. Designating or invoking alternate graphic sets does not affect the relationship. 

Be Graphic Character Sets 

The Teleray has four resident graphic sets: an AScn set, a UK set, a Line Drawing set, and a 
Mosaic set. The Teleray can have only one graphic set in use at one time. These graphic character 
sets are invoked (placed in "use") with either of two complementary locking shifts or by a non­
locking single shift. The locking shift Shift In (SI) invokes the GO graphic set; Shift Out (SO) the GI 
graphic set. The GO or G1 set remains in use tmtU the next occurrence of SO or SI. A single char­
acter from the G2 set can be displayed using the single shift (ESC N). The single shift selects the 
single next character from the G2 set; the set in use automatically reverts to the GO or G I set as 
inVOked by the most recent occurrence of SO or SI. 

Designation of the contents of GO, G1, or G2 is selected from the four resident graphic sets using 
the ESCape sequences shown in Figure 5-17. The designation or invocation of GO, G 1, or G 2 does 
not change text already in the Teleray display memory. Designation of GO, G1, or 02 does not 
change the graphic set in use tmless the designation of the 0 set currently in use is changed. 

The graphic set designations and invocation are stored in non-volatUe memory. The mosaic set is 
designed so that the cells in the character block have a direct relationship to the six low order 
ASCn bit values. See Figure 5-14. The UK set is identical to ASCll except that the pound sterling 
symbol ( ) is substituted for the # symbol. The line drawing and mosaic sets are illustrated in 
Figure 5-16. 

2 horizontal divisions 

...... bl b2 

3 vertical divisions -i'o 
b3 b4 

....... 

b5 b6 

Figure 5-14: MoSaic Character Cell 'Composition 
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USA STANDARD CODE FOR INFORMATION INTERCHANGE 

~ 
0 0 00 o 1 0 1 1 0 1 0 1 

1 0 0 1 0 1 0 1 B. I»s 
Its b. b, ~ b, ~" 0 1 2 3 4 S 6 I I I I ROW I 

0 0 0 0 0 NUL OLE SP 0 • P 
. 

0 0 0 1 1 SOH 00 ! 1 A Q a 

0 0 1 0 2 stx OC2 " 2 B R b 

0 0 1 1 3 ETX 00 # 3 C S' c: 
0 1 0 0 .. EaT OC4 s .. 0 T d 
0 1 0 1 S ENQ NAK " S E U • 
0 1 1 0 6 ACt< SYN & 6 F 

. 
V f 

0 1 1 1 7 BEL ETB . 7 G W 9 
1 0 0 0 8 'SS CAN ( 8 H X h 
1 0 0 1 9 HT EM . ) 9 1 Y i 

1 0 1 0 10 LF SUB * : J Z . j 

1 0 1 1 11 VT ESC + .. . K [ Ie , 
1 1 0 0 12 Ff FS -, < L \ I 
1 1 0 1 13 CR GS - • M ] m 

1 '1 1 0 14 SO RS > N .. . n 

1 1 1 1 15 SI US / ? 0 - 0 

COIlTROL FONC'110H DEPnm'lO!1S 

NOt. Null, ~ all zeras 
SOB Start of heading 
sn Start of text 
ETX End of tat 
EOT End of transmission 
ENQ Enquiry 
A.CX . A.cknowledge 
BEL Bell, or alarm 
BS Baclcspace 
RT Horizontal tabulation 
LP Une feed 
VT Vertica1 tabulation 
FF Porm feed 
CR Carriage return 
SO Shift out 
SI Shift in 
OLE Data link eseape 

DCl . 
DC2 
DC3 
DC4 
NAX 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
.FS 
GS 
RS 
US 
SP 
DEL 

Pigure 5-1'5 ASCn Character Set 

Device control 1 
Device control 2 
Device control 3 
Device cOntrol 4 
Negative acknowlt!dge 
Synchronous idle 
End of transmission block 
Cancel 
End of medium 
Substitute 
Escape 
PUe separator , 
Group separator 
Record separator 
Unit separator 
Space 
Oelete 

1 1 
1 

7 

p 

q 

r 

s 

t 

u 

v 

w 

lC 

Y 
1 

{ 
I 
I 

} 
... 

DEL 



LINE ORA WING MOSIAC SETS 

~ 0 .. '" 2 3 4 5 6 7 .. ". ~ 0 .. '" 2 3 4 5 6 7 

0 0 2 • -- 0 0 0 J Q ~ 
1 I 1 3 + • '-........ 1 I 1 [ CJ ~ ~ • 

. 2 .. 2 x • ~ 2 .. 2 ~ ~ [) ~ 
3 # 3 • • '/' • 3 # 3 L ~ ~ == 4 $ 4 0 fr ~ r- 4 $ 4 Fl ~ ~ ~ 
5 ~ • 5 + ~ ~- 5 % 5 ~ [ ~ ~ 
6 & 6 ~ © A 6 & 6 ~ ~ ~ ".: 
7 J 7 ~ TM Y 7 J 7 ~ r ~ I: 
8 ( 8 =1= 1/2 > 8 ( 8 G ~ Ii ~ 
9 ) ·9 00 1/4 <0 9 ) 9 ~ ~ ~ ~ 
10 * · I 0 --1 , 

• 10 * · ~ ~ [] ~ • 

11 + • f t "'l +-J 11 + • ~. ~ LI :I J 

12 J < n V -. 12 J < ~ ~ EI • 13 - - e ~ .. - - 13 - - ~ ~ ~ i -
14 > f' ;: ..Lt 

• ..., r 14 • > .. ~ ~ iI 
15 / ? 'JT J • 15 / ? ~ ~ ~ I • 

Figure 5-16 Line Drawing and Mosaic Sets 
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GRAPHIC SET 
tNOCATlON 

GRAPHIC SET 
tlUSE 

DEFAULT IS GO 

GO 
SET 

OEFAl1.T 
IS 

ASCII· 

ASC1l 
OK 
Line Drawing 
Mosaio 

Sl 

ese(B 
eso(A 
ese( 0 
eso( 1 

so SS2 (ESC N) 
(eNTRL 0) . 

G1 
SET 

OEFAlLT 
IS 
~E 

W 

SO 

ese)S 
eso)A 

./ese)O 
ese) 1 

G2 
SET 

De=AULT 
IS 

MOSAIC 

SSI . 
ese·S 
ese· A 
ese·O 
ese·l 

The Sbift In and Shift Out control aodes designate a new character set fat an data to1lowlnc the control 
code. The single shift sequence (ESC X) designates a new charaateP set for only one character tollowiDg 
the sequence. .' 

GRAPHIC SET 
REPERTOIRE 

ASClI UK UNE 
ORA WING 

Figure 5-11: Graphic Sets 
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5-13 User Defined Control Sequenees 

S * User Defined Controlsl 
ANSI Controls 

ESC [ ? 51 h / ESC [ ? SIt 

S * Define Control Sequences (1) 
Examine Memory 

ESC P C intro space P s; P s;···P s: intro space P s; P s ••• P s: ••• ESC , 
ESC P E hexadecimal address space hexadecimal address: ••• ESC" 
ESC P W hexadecimal address space hexadecimal byte: ••• ESC " 
ESC [space 

Write Memory 
Clear User Defined Controls 

The Model 7 can be programmed by the user to have a user selected operation invoked by a user selected 
control sequence. The following table is a list of operations that the user can select for Define Control 
Sequences. 

(l) Ps Value 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

Subroutine 

No Operation 
*Screen Brightness Level 
*Right Margin Bell 
*Cursor Character Select 

For futUre use 
*Set Top and Bottom Margins 
*Set Left and Right Margins 
*Set Line Length 
*Set Page Length 
*Set Number of Pages 

For future use 
Exit User Defined Controls 
For future use 
Sound Bell 

*Program Bell 
*Program LEDs 
F or future use 
Start Message Line Loading 

*Lock Selection Feature 
*Unlock Selection Feature 

For future use 
*Set Time 

Report Time 
*Delay Next Operation 
F or future use 

*Set Serial Baud Rate 
*Set Peripheral Baud Rate 
*Set Parity 

No Scroll 
Media Copy 
F or future use 
Transmit Text (Serial I/O Port) 
Transmit Text (Peripheral I/O Port) 
Transmit· Form Serial 
Start Selected Area 
End Selected Area 

*Select Text for Transmission 
For future use 

*Define Dynamic Function 
*End Dynamic Function Definition 
*Locally Perform Dynamic Function 
*Transmit Dynamic Function Contents 
*Enable Transmits to Dynamic Function 
*C1ear All Dynamic Function Memory 

For future use 
Start Protected Area 
End Protected Area 
Duplicate Rendition 
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Ps Value 

48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 
60 
61 
62 
63 
84 
85 
68 
61 
68 
69 
70 
11 
72 
13 
14 
15 
18 
11 
18 
79 
80 
81 
82 
83 
84 
85 
88 
81 
88 
89 
90 
91 
92 
93 
94 
95 
96 
91 
98 
99 

100 
101 
102 

J- 103 
104 
105 
106 
101 
108 

Subroutl .. 

*Select Qualified Areas. 
*Select Graphic Rendition 
*Select Line Attribute 
lor future use 

·CUrsor Up 
*Cursor Down 
·CUrsor Right 
*Cursor Left 
'Carriage Return 
Cursor Home 
Index . 
Cursor New Line 
Reverse Index 

*Cursor Pcsition 
Send CUrsor Position 
Save Cursor 
Restore CUrsor 
Cursor to Next Tab Stop 
Set Tab Stop 

"Clear Tab Stop(s) 
*Tab Backwards 
*SCl"Oll Text Up 
*Scroll Text Down 
*SCl"Oll Text Right 
*Scroll Text Left 
*Pap Porward 
*Pap Backwaid 

POl" future use 
Erase to lUght Margin 
Erase from Left Margin 
Erase Entire Line to Both Margins 
Erase to End of Window 
Erae from Start of Window 
Erase Ent1re WlncJow 
Erase to End of Pages 
Erase All Pages . 
Erase to End of Pleld 
Erase from Start of Pleld 
Erase Entire Pleld 
Par future use 
B.eset to Initial State. 
Por future use 

*Insert CharaCter 
"Delete Character 
*Select EcJ1ting Extent 
*Insert Character in Text Bloek 
"Delete Character in Text Block 
"Delete Word 
"Undelete Word 
*Insert Line 
"Delete Line 
·Undelete Line 
Par future use 
Program Answerback 
Send Answerback 

\ Program"Identity 
Send Identity 
Send Device Status Report 
Send Status Line Report 
Send Peripheral Port Status 
lar future use 
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.' 

109 
110 
111 
112 
113 
114 
115 
ll6 
ll7 
ll8 
ll9 
120 
121 
122 
123 
124 
125 
126 
127 

Subroutine 

Shift In 
Shift Out 
Single Shift 
Reset Mode 
Set Mode 
For future use 
Convert Character to 'Cursor Column 
Convert Character to Cursor Line 
Convert Character to Cursor Page 
Convert Parameter(s) from Character(s) 
Convert Parameter(s) from Program 
Convert Parameter(s) from Digits 
Store Field Modifier to End of Line 
Store Field Modifier to End of Page 
Search and Clear Field Delimiter 
Send Character at Cursor 

·Send Cursor Column 
·Send Cursor Line 
*Send Cursor Page 

Table 5-4: Define Control Sequence Operations 

A. A user defined control is programmed, only in ANSI mode, as follows: 

1. Select the desired control sequence character string. 

2. Select the Model 7 operation(s) to be executed upon receipt of the control sequence. 

3. Formulate the desired control sequence to program the new control sequence. 

Here is a simple example of defining a user control sequence. 

1. Control sequence is ESC H. 

2. Operations are Clear Page, Cursor Home (Clear Page Ps = 81, CUrsor Home Ps = 57). 

3. Type ESC P C ESC H space 81; 57 ESC'\. 

After completing Steps 1, 2, and 3, the User Defined Controls mode should be selected and the 
ESC H operation tested to check whether it performs the operations in Step 2 above. 

Many of the Model 7 operations require parameterS to select a type or quantity for the operation. In 
the user defined control mode, the parameter values can either be converted from characters follow­
ing a control character string, from numbers programmed within the control sequence definition, or 
by a 1- to 3-digit number following the control sequence. The value zero is used when no param­
eter(s) is specified and each parameter specified will cause the same action defined for the ANSI 
control sequence. Here are two more examples. 

1. This sequence defines the sequence ESC H to move the cursor to Line 3, Column 4. 

C 
ESC P C rc H spa~ce 1 9; 2; 3

C
I 4; r ~t~' . 

ontrol sequence ursor pOSI Ion operatIon 
Column number 4 

Line number 3 
'--Number of parameters 

'---,Convert parameter . 
from program string operation 
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2. This sequence defines the sequence ESC Y to position the cursor using the characters Collowing 
ESCY. \ 

/ ~sfu.n cursor 

ESC P C ESC y~ace 18; ; 31; 61 ESC 

Control sequence Character bias (subtracted Crom incoming characters) 
Number of parameters converted 

Convert the characters following 
an ESC Y to parameters Cor positioning 

More than one control sequence can be defined in a definition string. The ESC P C is used to start a 
string, the ESC , is the string terminator, and colons (:) are used to separate control sequence 
definitions within a string. Here is an example: 

Combininl' 1 and 2 above ESC P C ESC H space 119; 2; 3; 4; 61: ESC Y space 78; 2; IF; 81 ESC' 

B. Subrouti.nes Whicb Reqain Bxp1e natlaa 

29 Media copy corresponds to ANSI sequences of the form ESC [ Ps i where Ps designates the 
action taken to affect data now to or from the peripheral port. . 

112 Reset mode corresponds to ANSI sequences of the form ESC [ Psi where the parameters select 
the Model 7 features to be reset. . 

113 Set mode corresponds to ANSI sequences of the Corm ESC [Ps h where the parameters select 
the Model '1 features to be set. 

115 Convert character to cursor column causes the character following this subroutine to be 
converted to a cursar column position. One definition parameter is required following the 
subroutine number. This value will be subtracted from the incoming ASCII character to 
produce the new column number. 

Example: 115; 3f Sn .next subroutine designator 

t S_od_. 

Subroutine designator 

116 Convert character to line operates the same way as convert character to column except the 
curser wID move to a new 11ne number. 

11'1 Convert character to page operates the same as Convert character to column except position 
will be a new pace. 

1~8 Convert parameter(s) from character(s) causes incoming character(s) following exedUtion of 
this subroutine to be converted to parameter(s). Two definition parameters are required for 
this subroutine number. The first value designates the number of incoming characters to oe 
converted and the second value the amount to be subtracted from each incoming ASCn charac­
ter to produce a parameter value. Por example, if the control sequence ESC Y is programmed 
with parameters 118; 2; 31; 81, then the string ESC Y 't 8 would cause the cursor to move to 
Une 24, Column 41. The 2 after the 118 designates two incoming characters, and the 31 is 
subtracted from both the '1 and the He Atter the '1 and the .8 are converted, they are stored in 
a parameter table so that when the cursor position routine (61) is executed, the action taken is 
the same as it would be with the ANSI sequence ESC [24; 't1 He 

119 Convert parameter(s) Crom program string is similar to convert parameter(s) from character(:.J 
except that there is no subtracted value and the parameter quantity value is followed by the 
actual. parameter list. For example, if ESC Y was programmed with 119; 2; 24; 41; 61, then the 
string ESC Y would cause the <!UrSor to move to Line 24, Column 41. In this case, the cursor 
position parameters were predef'med compared to the previous example where the characters 
following the ESC Y determined the cursor position. 
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120 Convert parameters from digits causes the digits following the control sequence to be 
converted to a single parameter. One definition parameter is required to specify the number of 
digits. For example, if ESC Y is programmed with 120; 2; 61, then the string ESC Y 04 will 
cause the cursor to move to Line 4, Column 1. The column number is one because only the first 
or line parameter was specified, so the column parameter is defaulted. 

121 Store field modifier to the end of line will cause the current graphic rendition to be displayed 
from the cursor position to the end of the line. This modifier is stored at the cursor position as 
a blank character, and the cursor is moved one position to the right. If another modifier is 
present before the end of the line, the operation will terminate at this modifier. (1) 

122 Store modifier to the end of the page operates similar to store modifier to end of line, except 
that the modifier does not occupy a space in the display and the current rendition is stored to 
the next modifier or to the end of the line. (1) 

123 Search and clear field modifier will search out and clear the field modifier and the associated 
field for whichever type of field modifier is being used (i.e., end of line or end of page). (1) 

(1) Field modifiers should not be used simultaneously with qualified areas. 

124 Send character at cursor causes the character beneath the cursor symbol to transmit. 

125 Send cursor column causes a cursor column position character to transmit. One definition 
parameter is required to specify the amount to be added to the cursor column number to 
produce the desired ASCn character to be sent. For example, if ESC a is programmed with 
125; 31 and the cursor is in Column 23, then a 6 character will transmit when the Teleray 
receives an ESC a. (2) 

126 Send cursor line causes the same action as send cursor column except the cursor Une is used. (2) 

(2) Send cursor line and column can be combined to form a cursor position report, and if a 
terminator is required, a function transmit should also be added where the function is 
programmed with the needed terminator. The following example will program the 
sequence ESC a as a cursor position report. 

For example: ESC PC ESC a space 125; 31; 126; 31; 119; 1; 1; 41 ESC 

Send C\D'SCI' colllmn I I I -
Add 31 to column number _____ --J. 

Send cursor line -----------.-.1 
Add 31 to Une number------------' 

Convert parameter from program string-------J 

One parameter equal to 1-------------..1 
Transmit function 1 ------------------' 

Function number 1 has to be preprogrammed with the desired cursor position report 
terminator(s). 

127 Send cursor page causes the same action as send cursor column except the cursor page is used. 
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· C. 'n\e Model 7 Teleray supports two separate control modes, the ANSI 3.64 controls and the user 
defined controls. The default controls for the user defined controls are compatible with the Teleray 
Model 10 control sequences detailed below. 

0peraUnr Modes 
Wide! Normal Characters ESCm/ESC! 
Enter/Leave Protect ESCW/ESCX 
Keyboard Lock/Unlock ESC b/ ESC c 
Disable/Enable Display ESC e/ ESC t 
Reset to ~itial State ESCr 

Operator CoaIDlllllieatioas 
Fields <see FIELD MODlPlBBS) 
Search eSc Clear Delimiter ESCS 
Change JlO Baud (See PROGRAMMABLE DATA KATES) 
Bell BEL (CTRLG) 

" Parity Error AutomaUc sa DIsplay 

Pl'opaIDmabIe l'uaeti0ll8 
Define Faction ESC 0 then 2-<Ulit mpnb .. (01 to 32) 
End Function OefinitiOll ESCV· 
Transmit to Function ESC N then 2-digit number (01 to 32) 
Ezec:ute Func:tiOll ESC T then 2-digit number (01 to 32) 

Peripbenl IIlterfaee 
Print All ESC 0 (oh) 
Peripheral On DC (CTRL R) 
Peripheral Off DC4 (CTlU. T) 
C11IIDge Peripheral Baud (see PROGltAMMABLE D4TA KATES) 

~ 
Line ESC I 
Messap ESC I. 
Page 'ESCZ 

Buff. 
Butfer Control Enable ESCh 
Busy/Ready &rto~aticDC3/DC1~ 
Buffer Protocol Disable .ESCr 

CUnor IIaaipuIatlaD 
OneOp ESC A 
One Down LP (ESC B.or CTlU. J) 
One Right ESC C or Space 
One Left as (ESC 0 or CTlU. H) 
Home ESCH 
Absolute Position (See CORSOR COOlU)INATE POSlTONING) 
Pcsition Read ESCa 
Tab Set ESCF 
Clear All Tabs ESCG 
Tab BT (CTRLD 
Sack Tab ESCd 

a... 8IId Bdlts 
Clear EOL ESC It 
Clear EOP ESCJ 
Clear Pace FP (ESC j or CTllL L) 
Insert Character ESCP 
Deleie Character ESCQ 
Insert Line ESCL 
Delete Line ESC M 

*Except dedicated keys or switches 
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PROGRAMMABLE DATA RATES 

Serial 110: ESC t._ Then Character 
Periplwral: ·ESC \ ... Then Character 

Rat. Rat. Rat. 
(BcaId) Char. (Baud) Char. (Baud) Char. 

SO 0 300 5 2400 
75 I 600 , 3600 

110 2 1200 7 10800 
135.5 3 1800 8 nco 
150 4 2000 , ~ 

R_wd 

FIELD MODIFIERS 
Unprat..ettld. 
ESC R ... then: Fied Characteristics 

@ Normal (ends all ot .... ,) 
A BIi .... 
B Dim 
C Dim, Bli .... 
o Inver ... 
E In ........ B1i .... 
F Inver .... Dim 
G Inverse. Dim. B1i .... 
H Under I i .... 
I Underli ..... Bli .... 
J Underli..... Dim 
t< Underli ..... Dim. BIi .... 
L Underline. In .... .. 
M Underline. tn ....... B1i .... 
N Underline. tn_ ... Dim 
o Underline. tn_ ... Dim. 

Pntteet Onl y 

Prot..ettld: 
ESC R ... tt ... ", 

Q 
'R 

S 
T 
U 
V 
W 
X 
Y 
Z 
r 
\ 

J 
1\ 

BIi .... 
P 

HOlEs R.ler to Instruction Manual regardi"9 u .. of bionic 
fied modifier in pl_ of blink, far SKUr. fields. 

CURSOR COORDINATE POSmONING 

ESC Y ••• then ~~ ... then ~~ 

LINECOD£S COLUMN CODES 

Line Col. Col. Col. 
No. Char. No. Char. No. Char. No. Char. 

I Space I Space 28· < S5 V 
2 ! 2 ! 2' S& w 
3 · 3 · 30 • 57 X 
4 , 4 , 31 > 58 Y 
5 $ 5 $ J2 ? ~ Z 
~ ... , ... 3J @ &0 [ 
7 & 7 & 34 A " \ 
8 · 8 · 35 B &2 ] , ( , ( 36 C '3 1\ 

10 ) 10 ) J7 0 '4 -
II · II · 38 E '5 

, 
12 · 12 · ~ F " a 
13 · 13 · 100 G &7 b 
14 · 14 · 41 H &8 c: 
15 15 42 I " d 

" I " I 43 . J 70 e 
17 0 17 0 44 t< 71 f 
18 I 18 I 45 L n 9 ., 2 I' 2 46 M 7J h 
20 3 20 3 47 N 74 i 
21 4 21 4 48 0 75 j 
22 5 22 5 4' P 7& k 
23 , 23 & SO Q 77 I 
24 7 24 7' 51 R 78 m 

25 8 52 S " n 
2' 

, 53 T eo 0 
27 : 54 U 

NafeI Any \Jftdelintld coordinate character will be ignortld. 
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o. The user may ilso define his own Model 7 operations. Here is an example of how examine and write 
control strtnp may, be used to examine and write user defined assembly language programs. 

1. ESC P R ana ana: ESC , 

Following this control string, the Teleray will output the hexadecimal equivalents of the 
memory contents from hexadecimal address ono to OPEO (separated by spaces). 

'2. ESC P W Onl FP: OC: 10: AC: ESC' 
This control string will Cause FP to be written at address OPEl, OC to be written at OPE2, and 
so forth. 

More information is needed to define user operations other than the ones supplied in Table 5-4. This 
information can be obtained through Teteray Pleld Service Sales by aslcing for Special Peature 8'4. 

, . 
'nle user definable program space starts at OI'DI' and ends at 01'1'1'. The first memory cell of this 
space d~tes the number of user defined subroutines (up to 18). The succeeding memory cells 
taken in pairs designate the subroutine addl"esses with the high order address byte beinC stored in the 
high order address of a pair eaee Pigure 5-18). 

Leftover display memory provides a place to program the user defined subroutines. ThIs area of 
memory is usually designated for functions 17-32 on a +-page fton-wlatile memory option. InstaWng 
this option is highly advisable to ensure integrity of any 1MI' defined subroutines. 

-
OI'OP 4 Number of user defined routines 
OI'EO 09 Routine 11 address 
ani OF 
OPEl - lloutine 12 address 
0l'E3 -
OPE4 - Routine '3 address 
OPES -
OPES - Routine 14 address 
OPE, -
OPE8 

• 
• 
• 

OFPE Routine '18 address 
OFFP 

. 
Pigure 5-18 - Oser Definable SUbroutine Memory 
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SECTION 7 

CODING SUMMARY ARRANGED BY FUNCTION 

S indicates modifiable in Selection Menu 
* indicates state saved in non-volatile memory 
11 indicates default condition 
.e. indicates lower case L 

7-1 Ergonometric Controls 

7-2 Memory Structure Controls 

7-3 Application Controls, Operator Alerts, and Bottom Line Displays 

7-4 Communications Format 

7-5 Data Flow Controls 

7-6 Block Transmits 

7-7 Programmable Functions 

7-8 Text Presentation Format 

7-9 Cursor Positioning 

7-10 Erases, Resets, and Edits 

7-11 Test Reports and Messages 

7-12 Character Sets 

7-13 User Defined Control Sequences 

7-1 



'1-1 ErgoDometric ControJa 

S • Seroeen Brightness Level 
S • Smooth Scroll/Jump Scroll (1) 
S • Smooth SCf'OU Rate 6/12 lps 
S • Auto Key-Repeat On/Off 
S • Auto Key-Repeat Rate 30/15 cps 
S • Screen Background Dark/Light 
S • Right Margin Bell Column (2) 
S • Cursor Character BUnklSteady(3) 
S • Cursor Character Select 
S.· Keyclick On/Off 

ESC [P space s 
ESC [?~ h/~SC {? 3t t 
ESC [ ? 22 t r/ ESC [ ? ;r h 
ESC [ ? a h /~SC [ ? at 
ESC [? 21l.'117 ESC [? 21 h 
ESC[?5t'/ESC[?5h 
ESC[P ~er 
ESC [ ?~3 h / ESC [ ? 33t 
ESC [P space q 
ESC [ ? ~ 8 h / ESC [ ? 28 t 11 

(1) Smooth scroll temporarny revoked automatically if input butfer attempts 
to overflow. 

(2) Set P n.. ~ zero to disable Bell; Bell rinp P n columns from end of logical 
line. DeIault=- 8. 

(3) If steady, cursor bUnks only if placed on a non-space character. 

1-2 MeDlOI'J St:ruc:ture Controls 

Set Top, Bottom Margins (1) 
Set Left, Right Margins (1) 
Left Margin Wrap OnIOff 
Right Margin Wrap OnIOtf 
ScroWng Off/On (2) 

S· 
S· 
S·· 
S· 
S· 
S· 
S· 
S· 

ESC [Pn; Pn r 
ESC[P;P s 
ESC [?~9 ~I ESC [? 29 t' 
ESC (? '1 h/-ESC [! '1t' 
ESC [ ? 30 t "I~ ESC [ ! 30 h 
ESC C, t 31 t'l ESC [ ? 31 h 
ESC [Pn ? q 

Page Stop/Page Auto Advance 
Set Logical Line Length to !n Characters (3) 
Set Logical Page L~ to Pn Lines 
Selec:t Number of Pages (4) 

ESC [Pn ? p 
ESC [Pn space p 

(1) Margins must be smaller than logical pqe size. 
Defaults are Line 1; last Une of page. 

(2) Scrolling 

On 
On 
Off 
Off 

!Y!. 
Stop 
Advance 
Stop 
Advance 

!.c:tlon on Reaching Page Boundan 

Ser'Oll within page 
Scrou into next page 
Overwrite in current page 
Auto "f11p" into next page 

Cursor will not move backward or·scroll beyond first page or forward beyond last page. 

(3) 255 charac:ters per Une mu1mwn. 

(4) Remainder used 81 dynamic programmable function if non-volatile memOl'1 
option installed (255 Unes per page maximum). 

\ , 
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1-3 Applicatian CantroJs, Operator Alerts, and Bottom Line Displays 

A. Applicatian Cantrols 

S .. Monitor Mode/Normal 
S" New Line ModelLine Feed 
S" 50/60 Hz Refresh Rate 
S .. Selection Menu Line/Page 
S .. Screen Saver On/Off 

B. Operator Alerts 

Sound Bell 
Program Bell (1) 
Keyboard LocklUnlock . 

ESC [ 3 h / ESC [ 3t 1[ 
ESC [ 20 h / ESC [ ? 20t ' 
ESC [ ? 34 h / ESC [ ? 34t,' 
ESC [ ? 50 t / ESC [ ? 50 h ., 
ESC [ ? 32 h / ESC [ ? 32.e. 11 

Bel 

* muminate/Extinguish LEDs (2) 

ESC [Ps; Pi: • .Ps W ., 
ESC [ 2 n / E5C L 2 t 11 

ESC [Ps; Ps; ••• Psq 

(1) First Ps selects one of 15 tones or off; second Ps selects duration. 

Ps Value 

o 

(2) 

o at none 
1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
'1 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Note 

none 
C 
Db 
D 
Eb 
E 
F 
Gb 
G 
Gi 
A 
Ai 
B 
C 
E 
G 
Ignored 

Actim 

'All off 
LIon 
L2 an 
L3 on 
L4 on 

Duratian 
(Seconds) 

.1 

.1 

.2 

.3 

.4 

.5 

.6 

.'1 

.8 

.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 

On Line on (Automatically reset) 
Local on (Automatically reset) 
Keyboard Locked on (Automatically reset) 
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Co Bottom LiDe DispIaJs 

Start/End Message Line Message (1) 
Ent .. /Exit Calculation Mode 
Exit Seleetion Mode (Blank Bottom Line) 
Display Terminal Status On/Off (2) 
Display Self Test Result (3) 
Lock Seleetion Feature (4) 
Unlock Seleetion Feature (4) 

ESC P M text ESC' 
ESC [ ? 26 h / ESC t ? 28! ' 
ESC [ space w 
ESC [ ? 27 h / ESC [ ? 27! , 
Automatic on self test completion 
ESC [Ps; Ps space v 
ESC [Ps; Ps space u 

(1) Message to be placed on the bottom Une is bracketed between the ESC sequences 
shown. No text will erase the bottom Une. MSG lndicatot" will indicate to the 
operator that a message is waiting if the bottom Une is being used to display 
terminal status, Seleetloa Menu, at self test result. 

(2) TermiD8l status dfsplays current condition of: clock, CU1'Sat column numb .. , Una 
number, pap number, entry error, function memory. 

(3) Includes program reYisianleftl and self test results. 

(4) Bach seleet10n feature can be separately locked. !'1r.st Ps selects group; 
second P s selects item. (See Page 4-1.) 

D. Cloak 

Set Clock Time (1) 
Request Time 
Report Clock Time (lX2) 
Delay Next Operaticm (3) 

(l)!'ormat 

ESC [ P II! P nJ P n ? S 
ESC[!1n 
ESC [Pn; Pn; Pn! r 
ESC [ Pn; Pn space t 

2nd 3rd 
Pn Pn 

L Lseconds (0 ~ 59) 

. minutes <0 through 59) 

--nours (0 through 23) 

(2) Status display is a l2-hour clock (no AM, PM) 
Computer clock is a 24-hour clock, IIiilltary time farmat 
(e.g., 14 • 2 PM, 2 • 2 AM, etc.) . 

(3) P1r.st. Po.. in.seconds 0 throup 59, second Pn. in tenths of seconds. Data accepted 
into DUU ers but not processed; ke,board is locked during delay interval. 



'1-4 Communiea.ti.ons Format 

S ... Set Baud Rates (l) 
S ... Set Parity (2) 
S ... Serial I/O Parity Check/None 
S ... Peripheral I/O Parity Check/None 
S ... Serial I/O Full Duplex/Half 
S'" Peripheral I/O Full Duplex/Half 

ESC [ P s; P s? } 
ESC { P ; P ? /'V 

ESC [ ? s37 ~ / ESC [ ? 37 t ~ 
ESC [ ? 45 h~ ESC [ ? 45.e. 
ESC [ ? 36.e., / ESC [ ? 36 h 
ESC [ ? 44.e. / ESC [ ? 44 h 

(l) First P s selects for Serial port; second P s selects for Peripheral port •. 

Ps Baud Rate Ps Baud Rate 

o (or none) 2400 8 1200 
I 50 9 1800 
2 75 10 2400 
3 110 11 3600 
4 134.5 12 4800 
5 150 13 7200 
6 300 14 9600 
7 600 15 19200 

(2) First P s selects for Serial port; second P s selects for Peripheral port. 

Ps 

o 
1 
2 
3 
4 

·7-5 Data Plow Cmtrols 

Parity Setting 

None (8 bits no parity) 
Odd 
Even 
Mark 
Space 

S'" LocallRemote Mode (1) 
S'" Character/Block Mode (2) 
s'" Copy Serial Input to Peripheral -

Copy Interpreted On/Off 
Copy Transparent On/Off 

S'" Enable/Disable Suspend-Resume - Serial I/O 
... EnablelDisable Serial Busy-Ready 

S'" Local Echo Serial Port Off/On (3) 
s'" Copy Peripheral Input to Serial-

Copy Interpreted On/Off 
Copy Transparent On/Off 

S .... Enable/Disable Suspend-Resume - Peripheral 
S'" EnablelDisable Peripheral Busy-Ready Detect 
S'" Peripheral Busy-Ready Level Lowl'ligh (4) 

Suspend 
Resume 
Bell Queue 8 Characters 
Serial Input Buffer 256 Characters 
Serial Output Buffer 16 Characters 
Peripheral Input Buffer 256 Characters 
Peripheral Output Buffer 16 Characters 

(1) Operates on Serial I/O port. 

ESC { ? 12 hi ESC [ ? 12! 11 
ESC [ ? 25.e. 1I / ESC [ ? 25 h 

ESC { ? '1 i / ESC [ ? 6 i' 
ESC { 5 if ESC ( 4 i1l 
ESC { ? 38 h / ESC { ? 38!; 

:g I i2~f1 f:g ll?2 3;.e. 

ESC [ ? 9 i / ESC [ ? 8 i' 
ESC [ 7 i / ESC [ 6 i' 
ESC [ ? 46 h / ESC [ ? 4S!! 
ESC [ ? 41 h / ESC [ ? 41.e.! 
ESC [ ? 42 h / ESC [ ? 42.e. 11 

DC3 
DCI 

(2) Operates on keyboard data; transmitting ftmctions will continue to transmit. 

(3) Operates on keyboard data and transmitting functions. 

(4) Always active; jumper in plug to disable. 
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Ready to Transmit 
Transmit Text (1) (Serial I/O Port) 
Transmit Text (I) (Peripheral I/O Port) 
Transmit Form and Text 
Start Select Area (SSA) 
End Select Area (ESA) , 

S· Select Text (or Transm·ission (2) 
S· Transmit (rom Beginning to Cursor/to End 
S· Serial Auto Suspend on End of LinelNormal 
S· Peripheral Auto Suspend on End of LinelNormal 
S· Space Suppression On/Off Serial 
S· Space Suppression On/Off Peripheral 
S· Space Substitution tor Fields On/Off Serial 
S· Space Substitution tor Fields On/Off Peripheral 
S· Transmit Gtarded Flelds/Transmit without 

Guarded Fields 
S· Select Start of Transmission Identifier (3) 
S· Select Guarded Field Replacement Identifier (3) 
S· Select End of Line Terminator (3) 
S· Select End of Page Terminator (3) 
S· Select End of Transmission Terminator (3) 

ESCS 
ESC 5 
ESC [i 
ESCS 
ESCF 
ESCG 
ESC [P ; P ? t . 
ESC [ Ii h' ESC [ lSl , 
ESC [ ? 39 h / ESC [ ! 39l; 
ESC [ ! 41 h / ESC ( ! 41l, 
ESC [! 13 h / ESC [ ! 13l, 
ESC [ ! 15 h / ESC [? lSl, 
ESC [ ! 40 h / ESC [ ? 40 l , 
ESC [ ! 48 h / ESC [ ! 48l 

ESC[ll'/ESC[lh 
ESC [ Psi Ps t Default Is none 
ESC [Ps; Ps ? z Default is RT 
ESC [ P s; P s ? t Default is LP' Cll 
ESC [Ps; Ps? I Default Is FF 
ESC [P • P • I . Sf Sl 

(1) Text Is selected b1 settings of "Select Text" and "Transmit from Begil'lllinl 
to Cursor/to End". . / 

(2) First Ps selects for Serial port; second Ps selects for Peripheral port. 

p. Vaw. ANa 'baIwmitted 

o Pap 
1 Line 
2 Window 
3 Memory 
4 Selected Area (SSA to ES.) 

(3) First Ps selects for Serial port; second Ps selects for Peripheral port. 

p.V" IdIIId:Ift .. p.V" IdIIId:Ift .. p. Value IdIatIfI .. 

0 Default 13 Cll 28 S1JB 
1 SOB 14 SO 21 ESC 
2 STX 15 's! 28 FS 
3 ETX 18 OLE 29 GS 
4 EOT 11 DC1 30 as 
5 ENQ 18 DC2 31 OS 
6 ACX 19 . DC3 32 N'O'L 
7 BEL 20 DC4 33 None 
8 as 21 NAlt 34 DEL 
9 HT 22 SYN 35 LP' Cll 

10 I2 23 ETB 36 Cll LP' 
11 VT 24 CAN 
12 FF 25 EN 



7-7 Programmable P1Dlctions 

A. Macro Keys 

* Reprogram Macro Key (Local) (1)(2) 
* Reprogram Macro Key (Transmitting) (1)(2) 
* Reprogram Macro Key (Keyboard) (1)(2) 

End Macro Key Sequence Definition 

(1) Typical Sequence: 

ESC P L P s text: P s text ••• 
ESC P T P s text: P s text ••• 
ESC P K P s text: P s text ••• 
ESC, 

ESC P l P s te: P s text. P s text. P s text •• .ESC' 

L for 10cal.;lI1for transmitting,tiIfor keyboard; text Umited to eight characters 
maximum. 
P s = 2-digit key number for key to be reprogrammed; only include P s text 
for those functions to be reprogrammed. 

(2) Local macros al.ways operate locally; no code is transmitted. Transmitted macro 
keys al.ways transmit; there is no local. effect 1Dlless the host computer echoes 
the macro character string. Keyboard macro keys are treated as keyboard input 
(e.g., local in Local mode, transmitting in Remote and Character modes, etc.). 

B. Dynamic Programmable P1Dlctians 

• Define Dynamic Function P s (1) 
End Dynamic Function Definition 
Locally Perform Dynamic Function P s 
Transmit Dynamic F1Dlction P s.. Contents 
Enable Transmits to Dynamic Function P s 

S· Load F1Dl~tions With Interpretation/Transparent 
Clear all Dynamic Function Memory 
Programmable Function Alarm (2) 

ESC P Ps text 
ESC' 
ESC CPs u 
ESC [Pst 
ESC;[P z 
ESC [ 1s23 h I ESC [ 1 231. 1( 
ESC [ 2 space x . 
ESC [ P s; P s; P s; P s; P s 1 x 

(1) Psis 2-digit dynamic programmable function number 01 through 32. 

(2) Alarm Format: 1st 
Ps 

2nd 
P 

4th 5th 
Ps Ps L LI=remote 

0= local. 
(function definition) 

seconds 

'-----minutes 

'-----hours 

'-----dynamically programmable function number 
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'f-8 Tat Praentaticm Permat 

Start Protected Area 
End Protected Area 
Duplieate R.endition 
Protect Mode On/Off 
Select Qualified Areas (1) 
Select Visual Attributes (2) 
Select Line Attributes (3) 

S· Wide Screen On/Off 

(1) Pa Vu. 

o or none 
3 
4 
5 
6 

8 
1 I 
12 

Area QuaUfleatlan 

N ornial; cancel previO\B 
Numeric cnly 

. Alphabetic anly 
R.ight justify 
Zero fm (else wm be 
space fDled) 
Protected, transmitting 
Entry required 
Must fin 

(3) P a Vu. Attribate 

3 Double Width-Double Height Top 

ESC V 
ESCW 
ESC [ space z . 
ESC ( ? 24 h / ESC [ ? 24 t ' 
ESC [Psi Psi-Ps 0 
ESC [P..si Psi-Ps m 
ESC i P. / 
ESC [ ? !O h I ESC [ ? 20 l 

(2) Pa V .. 

o or none 
2 
4 
5 
'f 
8 

Attribute 

Normal; aD attributes off 
Dim an 
Underscore on 
BUnk on 
Inverse on 
Blank 

4 Double Width-Double Height Bottom 
5 Normal Width-Normal Height 
6 Double Widtb-Normal Height / 
'f Quad Width-Double Height Top 
8 Quad WIdth-Double Height Bottom 



'1-9 Cursor Positioning 

A. Cursor Manipulation 

One Up or Pn Up 
One Down or P n Down 
One Right or Pn Right 
One Left or P n Left 
Full Left (Cursor Return) 
Home 
Line Feed (1) 
New Line (1) 
Index 
Reverse Index 
Address Origin Window/Absolute 
Direct Address (2) 
Request Position Report 
Cursor Position Response (2) 

• Save Cursor, Attributes and Character 
Set (in NVM) 

Restore Cursor, Attribute Tag and 
Character Set 

(1) ESC [ 20 h sets LF to New Line ftmction 
ESC [ 20 1 sets LF to Index function 

(2) First P is decimal line number 
Secondtp n is decimal column number 

B. Tab Operations (Default stops every eighth column) 

C~or to Next Tab Stop 
S· Set Tab Stop in Current Column 
S· Clear Tab Stop in Current Column 

Clear All Tab Stops 
Back Pn Tab Stops 

c. Ten MCNement 

Scroll Display Text Up Pn Lines (1) 
Scroll Display Text Down Pn Lines (1) 
Scroll Display Text Right P n.. Columns (2) 
Scroll Display Text Left P n columns (2) 
Forward P n Pages 
Reverse P n Pages 

} 

ESC [Pn A 
ESC [Pn B 
ESC [Pn C 
ESC [ P n D or BS 
CR 
ESC [ H or ESC [ f 
LF 
LF or ESC E 
ESCD 
ESCM 
ESC [ ? S h / ESC [ ? St' 
ESC [ P n; P n H or ESC [ P n; P n f 
ESC [6 n 
ESC [Pn; Pn R 

ESC 7 

ESC 8 

Also select what CR and LF 
keys transmit 

HT 
ESCH 
ESC [g 
ESC [3 g 
ESC [Pn Z 

ESC [Pn:.g 
ESC [Pn T 
ESC [Pn space A 
ESC [Pn space @ 

ESC [Pn U 
ESC [Pn V 

(1) All 24 lines if window not specified or if set to 24. ScroUs also auto­
matically initiated by moving cursor past page or window boundaries. 

(2) ScroUs may also be initiated by moving cursor past page botmdaries. 
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Erase trom Cursor to Right Margin (1) 
Erase trom Cursor to Left Margin 
Erase Entire Line to Both Margins 
Erase from Cursor to Bottom Margin (2) 
Erase from Cursor to Top Margin 
Erase Entire Page Within Margins 
Erase from Cursor to End of Pages 
Erase· All Pages 
Erase Field 

(1) To end of logica1llne if no margin. 

~2) To end of page if no bottom m8l'lin­

(3) p. 

B.. :aesets 

o or none 
1 
2 

Reset to Initial State 

From cursor to end of field 
Fram eursor to beginning 
Entire field 

Reset to Default Conditions 

C. BdIt~ 

Repeat Previous Pn Times 
Insert P Cbaracter.s(l) 
Delete 'n Cbaracters (1) 
Select Ecnting Extent (2) 
Insert P Cbaracters In Text Bloelc 
Delete' n Cbaracters In Text Block 
Delete P Words 
Retnstati Last Deleted Word P n Tbnes 
Insert P Lines 
Delete" ·Lines 
Retnstat: Last Deleted Line P n Times 
InsertIReplacement Mode 

ESC [0 K 
ESC [1 K 
ESC [2 K 
ESC [0 J 
ESC [ 1 J 
ESC [2 J 
ESC (? 1 J 
ESC(!2J 
ESC [Ps N (3) 

ESCc 
ESC [ 255, 255 space y 

(1) Operation extent selected by editing extent mode. 

(2) Edit within the window tor P s :II 0 at nothinC 
EdIt within the line fat Ps = 1 
Edit within the field for P s = 2 
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7-U Tests, Reports, and Messages 

A. Self Testing 

Reset to Initial State 
Invoke Self Test (1 )(2) 

(1) Meaning 

ESCc 
ESC [ 16; Ps Y 

o or 1 All Tests (except SIO and PIO tests) 
2 ROM Test 
3 DSP Test 
4 KBD Test 
5 SIO Test (turn around plug needed) 
6 PIO Test (turn around plug needed) 
7 CRT Test (fills screen) 
8 Repeat specified test lUltil error (will perform all if no parameters included) 
9 NVM Test 

(2) Test results and internal program revision level reported on bottom line; 
also see Reports and Messages. 

B. Reports and Messages 

S * Program Answerback 
Request Answerback 
Response to Answerback Request 

S * Program Identity Sequence 
Request Identity Sequence 
Response to Identity Sequence 
Request Teleray Status 

Responses to Status Requests 

/ ESC [Psn 

Ps Value 

5 
6 
?7 
?8 
? 15 

Ps Value 

o 
3 
? 10 
?11 

Response to Detailed Status Request 

ESC P A text ESC , 
ENQ 
text, default is TELERAY 
ESC P I text ESC' 
ESC [c 
text, default Is ESC [ ? 1; 2 c 
ESC [Psn 

Status llepart Requested 

Send short form status 
Send cursor position (see Cursor) 
Send time (see Clock) 
Send detailed Teleray status 
Send peripheral port status 

Meaning 

Teleray ready 
Malfunction 
Pl.ripheral port ready 
Peripheral port not ready 

ESC P R text ESC' where text is the self test result on the bottom line. The self test should 
be invoked immediately prior to the detailed status request. 
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GRAPHIC SET . 
·NVOCATION 

GRAPHIC SET 
"USE 

DEFALLT IS GO 

GO 
. SET 

DEFAll.T 
IS 

ASCn 

ASC1I 
UK 
Line Drawlnc 
Moaala 

Sl 

...,(B 
eae(A' 
_(0 
ese( I 

so SS2 (ESC N) 
(eNTAL 0) 

G1 
SET 

DEFAU-T 
IS 

LIE 

SO 

...,)B 
eae)A 
.. )0 
... )1 

. 

G2 
SET 

CEFAULT 
IS 

MOSAIC 

SSl 

...,·B 
eICt· A 
...,·0 
... ·1 

The Shift In and Shift OUt control codes desipate. new' character set tor an data followtug the control 
code. The single shift sequenae (ESC N) desipates • new charactep set for only one character following 
the sequence. 

GRAPHIC SET 
REPeRTOIRE 

t __ I • =---=w 

.ASClI UK 
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Control Character Display USA STANDARD CODe FOR INFORMATION INTERCHANGE 
and Generation 

Keyboard 
Monitor Generation 

Mode Control Press (1) 
Display Character Control &: 

• 
, , 

AK ACK' F 

~ 
00 00 0 1 0 1 10 10

1 
1 11 '" 1 0 B ·5 0 1 0 1 0 1 

ils b. b3 b, b, ~. 
0 1 2 3 • 5 6 7 I I I I -ow I 

0 0 0 0 0 NUL OLE SP 0 • p p 

0 0 0 1 1 SOH OCI ! 1 A Q a q 

0 0 1 0 2 STX DC2 " 2 B R b r 

0 0 1 1 3 ETX DC3 # 3 C S c s 

BL BEL G 0 1 0 0 4 EaT DC4 s • 0 T d I 

BS BS H 0 1 0 1 5 ENQ NAK " 5 E U • u 

0 1 1 0 6 ACK SYN & 6 F V f y 

CN CAN X 0 1 1 1 7 BEL ETB 7 G w g w 

CR CR M 

Dl DCI Q 

1 0 0 0 8 BS CAN ( 8 H X h • 
1 0 0 1 9 HT EM ) 9 I Y i Y 

1 0 1 0 10 . LF SUB • : J Z j z 

D2 DC2 R 1 0 1 1 11 VT ESC • ; K [ k { 

D3 DC3 S 1 1 0 0 12 FF FS < L I 
, . \ I 

1 1 0 1 13 CR G5 - . M 1 m } 

D4 DC4 T 1 1 1 0 1. 50 R5 > II - n 
... 

DL DLE P 1 1 1 1 15 51 US I ? a 0 OEL 

EM EM Y 

EQ ENQ E 
CONTROL F\.IIICT1ON OEFlNITIONS 

~ EOT D 
NUL Null, or all zeros DC I Device control I 

EC ESC 3 SOH Start of heading 
STX Start of text 

DC2 Device comrol 2 
DCl Device control 3 

EB ETB W ETX End of text 
EaT Elld of transmluion 

DC4 Device control 4 
NAK Negative oc:knowledqe 

EX ETX C 

FF FF L 

FS FS 4 

GS GS 5 

HT HT I 

ENQ Enquiry 
ACK Acknowledge 
BEL Bell. or alarm 
BS Backspace 
HT Horizomal tabulation 
LF Line feed 
VT Vertical tabulation 
FF Form feed 
CR CalTiage return 
SO Shift out 
SI Shift in 

SYN Synchronous idle 
ETB End of transmiuion block 
CAN Cancel 
EM Elld of medium 
SUB Substitute 
ESC EscO!)e 
FS File separator 
GS Group separator 
RS Record separator 
US Unit separator 
SP Space 

LF LF J OLE Data link escape DEL Delete 

NK NAK U 

NL NUL 2 or 
space bar 

RS RS 6 

SI SI 0 

So SO N 

SH SOH A 

Sx STX B 

SB SUB Z 

Sy SYN V 

-US US 7 

VT VT K 

DEL 8 

(l) Dedicated keys on keyboard 
for several of these codes. 
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1-13 User Defined Control Sequences 

S - User Defined Controls/ 
ANSI Controls 

S· Define Control Sequences (1) 
Examine Memory 
Write Memory 
Clear User Defined Controls 

o 
1 
% 
3 
4 
5 
8 
'2' 
8 
9 

10 
11 
12 
13 
14 
15 
18 
11 
18 
19 
%0 
21 
22 
%3 
24 
25 
28 
21 
28 
29 
30 
31 
32 
33 
34 
35 
38 
31 
38 
39 
40 
41 . 
42 
43 
44 
45 
48 
47 

ESC [? 51 hI ESC [1Sll 

ESC P C intro space P s; P s;._P s: intra space P s; P s •• P s:-.ESC 
ESC P R hexadecimal ilddr'ess space hexadecimal address ESC 
ESC P W hexadecimal address space hexadecimal byte;-.ESC 
ESC [space 

Subroutine 

No Operation 
-Screen Brightness 'Level . 
*Right M8l'1in Bell 
-Cursor Character Select 
For future use 

-set Top and Bottom Margins 
-Set Left and Right Margins 
-Set Line Length 
-Set Page Length 
*Set Number of Pages 

For future use 
. Exit User Defined Controls 
For future use 
Sound Bell 

.Program Bell 
*Program LEOs 
For future use 
Start Message Line toadlne 

*Lock Selection Feature 
*Unlock Selection Feature 
For future use 

-set Time 
lleport Time 

·Delay Next Operation 
For future use 

-Set Serial Baud Bate 
-Set Peripheral Baud Bate 
-Set Parity 

NoScron 
Media Copy 
For future. use 
Transmit Text (Senat JlO Port) 
Transmit Text (Peripheral I/O Port) 
Transmit Form Serial 
Start Selected Area 
End Selected Area 

-Select Text for Transmission 
For future use 

·Define Dynamic Function 
·End Dynamic Function Definition 
-Locally Perform Dynamic Function 
*Transmit Dynamic F1mction Contents 
*Enable Transmits to Dynamic Function 
-Clear All Dynamic Function Memory 

For future use 
Start Protected Area 
End Protected Area 
Duplicate Rendition 
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.... 

Ps Value 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107. 
108 

Subroutine 

·Select Qualified Areas 
·Select Graphic Rendition 
·Select Line Attribute 

For future use 
*Cursor Up 
*Cursor Down 
·Cursor Right 
·Cursor Left 

Carriage Return 
Cursor Home 
Index 
Cursor New Line 
Reverse Index 

·Cursor Position 
Send Cursor Position 
Save Cursor 
Restore Cursor 
Cursor to Next Tab Stop 
Set Tab Stop 

·Clear Tab Stop(s) 
*Tab Backwards 
·Scroll Text Up 
·Scroll Text Down 
*Scroll Text Right 
·Scroll Text Left 
·Page Forward 
·Page Backward 
For future use 
Erase to Right Margin 
Erase from Left Margin 
Erase Entire Line to Both Margins 
Erase to End of Window . 
Erase from Start of Window 
Erase Entire Window 
Erase to End of Pages 
Erase All Pages 
Erase to End of Field 
Erase from Start of Field 
Erase Entire Field 
For future use 
Reset to Initial State 
For future use . 

*Insert Character 
·Delete Character 
*Select Editing Extent 
*Insert Character in Text Block 
·Delete Character in Text Block 
·Delete Word 
·Undelete Word 
*Insert Line 
·Delete Line 
.Undelete Line 
For future use 
Program Answerback 
Send Answerback . 
Program Identity 
Send Identity 
Send Device Status Report 
Send Status Line Report 
Send Peripheral Port Status 
For future use 
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Ps Value 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
12'1 

Shift In 
Shift Out 
Single Shift 
Reset Mode 
Set Mode 
For fut\1reuse 
COllvert Character to Cursor Column 
Convert Character to Cursor Line 
Convert Character to Cursor Page 
Convert Parameter(s) from Character(s) 
Convert Parameter<s) from Program 
Convert Parameter(s) from Digits 
Store Field Modifier to End of Line 
Store Field Me1Jifler to End of Page" 
Search and Clear Pleid Dellmiter 
Send Character at Cursor 

*Send CUrsor Column. 
*Send Cursor Line 
*Send Cursor Pap 
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