
















































































































































































































































































































































































































TYPE 3 TERMINAL COMMANDS AND RESPONSES IN CYBER MODE 

This appendix contains a description of the commands used to 
direct the Type 3 terminal in CYBER mode and the resulting 
operations. However, preceding that are paragraphs that describe 
the CYBER submodes and the means of transferring between 
compatibility mode and CYBER mode. 

CYBER SUBMODES 

CYBER mode has two selectable submodes called large CYBER mode 
and small CYBER mode, which control the way the terminal 
translates commands. In the operator parameters of the terminal, 
large CYBER mode is always to be selected. When operating under 
CP/M, this is necessary to make terminal translation compatible 
with CP/M (this is described in more detail in section 12 under 
Changing Terminal Characteristics. 

When CYBER mode is entered, the operator parameter selection of 
large CYBER causes the terminal to respond only to commands 
applicable in large CYBER mode (commands which apply only to 
large CYBER mode or small CYBER mode are indicated in table E-l 
later in this appendix). However, small CYBER operations can be 
performed in CYBER mode by the user program issuing: 

RS, DC2 , 'A' 

As defined in table E-l, this code sequence commands the terminal 
to enter small CYBER mode. This overrides the large CYBER 
parameter selection and when small CYBER mode operations are 
complete, the program must issue the following command sequence 
to return to large CYBER mode before exiting to CP/M. 

RS,DC2,'B' 

TRANSFERRING FROM COMPATIBILITY MODE 

Compatibility mode is in effect when the terminal is under CP/M 
control (the terminal characteristics in compatibility mode are 
discussed under Terminal Characteristics in section 12). To 
transfer from compatibility mode to CYBER mode requires that the 
user program issue the terminal an ESCape sequence of: 

ESC, ESC, 'b' , 'b' 

62940076 E-I 
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TRANSFERRING FROM CYBERMODE 

The following ESCape sequence transfers the Type 3 terminal from 
CYBER mode back to compatibility mod~. 

ES C , ESC, , c, , c ' 

CYBER MODE CO~NDS AND RESPONSES 

Table E-l describes the commands and responses of the Type 3 
terminal while operating in CYBER mode. Some terms in these 
descriptions may be unfamiliar. For definitions, refer to the 
CDC 721 Display Terminal Hardware Reference Manual (publication 
number is listed in preface). That manual covers the character­
istics of the terminal while operating in resident CYBER mode. 
Those characteristics also apply while operating in CYBER mode 
under CP/M control. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES 

COMMAND NAME l-~~~~~~-l:~~~"----------------:E-RM~--N~~-RE~~~S-E .-----""--
-rEE !Q!E A!lENQ. OF ~AB~~ ---------------------------

Print Form SOH 01 Transfers all nondimmed displayed data 

NOOP 
Small CYBER 
Mode 

Write Cursor 
Address Large 
CYBER Mode 

Enable Blink 

Disable Blink 

Read Cursor 
Address 

62940076 

STX 02 

STX 02 

ETX 03 

EOT 04 

ENQ 05 

to printer from beginning of current 

1

1ine to end of page. Dimmed data is I" 
sent as space code (20). Keyboard 
locks, communications data is received 
but ignored until end of operation (not 
lost). Printing may be aborted by 
actuation of Shift/M REL. Print 
completion is signaled by terminal 
transmitting an 06 (ACK) or, if the 
operation is aborted by actuating 
SHIFT/M REL, by transmission of an 1E, 
15 (RS, NAK) sequence. If there is no 
printer DTR when the Print Form command 
is received, an RS, NAK is sent in 
small CYBER mode. There is no comple­
tion response in large CYBER mode. 

No operation. 

See Write Cursor Address command, hex 
code 10. 

Blinks characters whose blink bit is 
set to 1 (refer to Start Blink com­
mand, hex code OE). Following power 

. up or page erase, blink is automati­
cally enabled. 

Disables character blinking on display 
page. 

Causes terminal to send cursor address 
header code (1F) followed by codes 
containing column and row address. 
Column position transfers first and is 
numbered from left to right (00 through 
4F) for aO-co1umn mode. In 132-co1umn 
mode, a 7E code precedes the column 
position address producing a code 

Isequence of 7E, 00, 00 through 4F for 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

I-=~~--l_~~~-_I~x :~DE -----:ERMIN:-RES::---
Read Cursor 
Address 
(Contd) . 

NOOP. 
Small CYBER 
Mode 

Start Underline 

I Large CYBER 
Mode 

Alarm 

Home 
Small CYBER 
Mode 

Cursor Left 
Large CYBER I Mode 

I NOOP 
Small CYBER 
Mode 

TAB 
Large CYBER 
Mode 

E-4 

SE~!~_1!!J!N~~~LE _______________ ,_._ _ __ _ 

ACK 

ACK 

BEL 

BS 

BS 

HT 

HT 

06 

06 

07 

08 

the first 80 columns 01, 00 through 34 
for columns 81 through 132. The next 
code is line-position numbering from 
top to bottom (00 through 10). Row/ 
column addresses may be biased to avoid 
codes 00 through 1F by enabling address 
bias parameter selection [refer to 
appendix A in the CDC 721 Display Ter­
minal Operator's Guide/Installation 
Instructions Manual to set parameter 
(preface lists publication number)]. 
When address biasing is enabled, 
cursor position 00 equals 20. 
Addressing continues in normal binary 
progression through 6F for 80-column 
mode. The 132-column mode sequence is 
7E, 20, 20 through 7E, 21, 44 for 
columns 0 through 132, respectively. 
The line position address is 20 through 
3D for both 80- and 132-column modes •. 

No operation. 

Sounds audible alarm for 250 
milliseconds. 

Moves cursor to the home position 
selected in parameters. 

08 Moves cursor left one character 
position. 

09 No operation. 

09 If protect is not enabled, causes 
cursor to be advanced to the first 
position following the next low­
intensity field or next column tab 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 
........-.-.--.-----------------------~---------------~.----~------....--------

ASCII 1 
COMMAND NAME _~Q~~_ _~~ CODE TERMINAL RESPONSE 

--,-----
TAB 

Large CYBER 
\ Mode (Contd) 

-- §'!!.1!Q!!~ErND O~ TABLE ---~-----
(whichever comes first). If protect 
is enabled, causes cursor to be 
advanced to the next unprotected field 
or next column tab (whichever comes 
first). Cursor will move to top of 

New Line 
Small CYBER 
Mode 

LF 

Cursor Down LF 
Large CYBER 
Mode 

EOL (Erase to VT 
End of Line) 

EP (Erase page) FF 

CR 

62940076 

OA 

OA 

OB 

OC 

OD 

page if the preceding conditions are 
not present. No response is sent. 

Moves cursor to first character 
position in next line. 

Moves cursor down one line while 
remaining in the same position. If on 
the last line, screen will scroll and 
cursor will move to first column if 
roll is enabled; or cursor will move to 
top line if page is enabled. 

Erases all unprotected characters from, 
and including current cursor position 
to end of current unprotected field or 
the end of that line. Enters 20 in 
affected positions. Modified attribute 
bits for all cleared character posi­
tions are cleared in character mode, 
set in block mode. 

Erases all unprotected characters on 
screen. Cursor moves to home position. 
Enters 20 in affected positions. 
Clears background memory and enables 
blink if previously disabled. Return 
to enter normal data (clears enter 

\
blink, underscore, reduced intensity, 
dim, and blank). Modified attribute 
bits are cleared in character mode, set 
in block mode. \ 

Moves cursor to first character 
position in line that it is on. If the 
Auto-Line-Feed parameter is selected, 
a LF is performed. 

E-S 



TABLE E-l. 

Start Blink 

Stop Blink 

Write Cursor 
Address 
Small CYBER 
Mode 

INOOP 
Large CYBER 
Mode 

Page Print 
Small CYBER 
Mode 

E~6 

SO 

SI 

DLE 

OLE 

oC1 

CYBERMODE COMMANDS AND RESPONSES (CONTD) 

OE 

OF 

10 

I 10 

11 

TERMINAL RESPONSE 

Sets blink bit to 1. Each succeeding 
displayed character received is shown 
blinking on the screen. 

Sets blink bit to O. Each succeeding 
displayed character received is 
steadily illuminated. 

Interprets next characters as cursor 
column and row address. Cursor moves 
to position defined by addresses. 
Column address is numbered from left to 
right (00 through 4F) for 80-column 
mode. In 132-column mode, a 7E code 
precedes the column position address, 
producing a code sequence of 7E, 20, 00 
through 4F for columns 0 through 80, 
and 7E, 21, 00 through 34 for columns 
81 through 132. Line position is 
numbered from top to bottom (00 through 
10). If column position code is 
greater than 4F in 80-column mode or 
01, 34 in 132-column mode, cursor 
control logic wraps around. Line 
position operates in a similar manner 
(e.g., 1F equals 01). Rowand column 
addresses may be biased in same manner 
as described for Read Cursor Address, 
hex code 05. 

INo operation. 

Transfers to printer all displayed data 
from current line to end of page. 
Keyboard is locked and received da~a 
ignored until end of operation (not 
lost). Printing may be aborted by 
pressing Shift/M REL. Print completion 
is signaled by terminal transmitting 
an 06 or, if the operation was aborted, 
by transmitting a RS, NAK (1E, 15) 
sequence. If printer is not ready when 
the Page Print command is received, an 
RS, NAK is returned. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

I-----I---=::-l.-~--·--·-- '---'-'---'--'--1 

COMMAND NAME __ ~~l!!q,!IC ~!. CODE 
_____________ §!!...!Q!~~_END OF TABLE 

X-On 
Large CYBER 
Mode 

Roll Enable 

Roll Disable 
Small CYBER 
Mode 

X-Off 
Large CYBER 
Mode 

Start Underscore 
Small CYBER 
Mode 

NOOP 
Large CYBER 
Mode 

End Underscore 

NOOP 
Small CYBER 
Mode 

62940076 

DC1 11 

DC2 12 

DC3 13 

DC3 13 

DC4 14 

DC4 14 

NAK 15 

SYN 16 

TERMINAL RESPONSE 

.--------.----
Enables transmission to the host or 
initiates continuation of suspended 
transmission from the host (refer to 
X-Off command, hex code 13). For 
further information, refer to X-Offl 
X-On in section 4 of the CDC 721 Dis­
play Terminal Hardware Reference Manual 
(preface lists publication number). 

Enables roll mode; screen scrolls up 
one line each time cursor overflows 
bottom line or, if a new line code is 
received when cursor is on bottom line, 
cursor moves to first character posi­
tion on bottom line. Bottom line 
clears; top line is lost. Powering on 
terminal enables scroll feature. 

Enables page mode; moves cursor to home 
position when new line code is received 
and cursor is on bottom line. 

Causes the terminal to temporarily halt 
transmission to the host until the X-On 
command (hex code 11) is received. 
When sent to the host, means data can­
not be acted upon. For further infor­
mation, refer to X-Off/X-On in section 
4 of the CDC 721 Display Terminal Hard­
ware Reference Manual (preface lists 
publication number). 

Sets underscore bit to 1. Each suc­
ceeding displayed character received is 
underlined on the screen. 

No operation. 

Sets underscore bit to O. Each suc­
ceeding displayed character received is 
shown without underlining. 

No operation. 

I 



TABLE E-l. CYBER·MODE COMMANDS AND RESPONSES (CONTD) 

COMMAND NAME 

Roll Disable 
Large CYBER 
Mode 

Cursor Up 

Skip 

Cursor Left 
Small CYBER 
Mode 

Home 
Large CYBER 
Mode 

Cursor Down 

NOOP 

Start Dim 

NOOP 
Small CYBER 
Mode 

Backspace 
Large CYBER 
Mode 

Print Form 

E-8 

ASCII \------

_~~~_L __ '!!l!.£QE!.. 
SEE NOTE AT END OF TABLE 

S~ 1--1;-
ETB 17 

CAN 18 

EM 19 

EM 19 

SUB 1A 

ESC 1B 

FS 1C 

GS 1D 

US 1F 

US 1F 

RS, SOH 1E, 01 

I 

.------------------------------

TERMINAL RESPONSE 

Enables page mode; moves cursor to 
home position when new line code is 
received and cursor is on bottom line. 

Moves cursor up one line while remain­
ing in same column (character) 
position. Stored data is not affected. 

Moves cursor right one character 
position. Stored data is not affected. 

Moves cursor left one character 
position. Stored data is not affected. 

Moves cursor to the home position 
selected in parameters. 

Moves cursor down one line while 
remaining in same column (character) 
position. If cursor is on the last 
line, it will wrap around to the top. 
Stored data is not affected. 

No operation. 

Sets dim bit to 1. Each succeeding 
displayed character received is dimmed 
on the screen. 

Sets dim bit to O. Each succeeding 

IdisPlayed character received is 
displayed at full intensity on the 
screen. 

No operation. 

Moves cursor left one position and 
clears the data. Protected data is not 
cleared. 

See Print Form command, hex code 01. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 
.----~.---.-~---.-- -_. __ ._------------------------

ASCII 1 
COMMAND NAME ~J!Q.!!'~_ HEX ~ TERMINAL RESPONSE 

___ .____ S~q,!!_~'LEND Q.!._~L:;;;:E:::;..f....-____ _ 

Tab 
Small CYBER 
Mode 

NOOP 
Large CYBER 
Mode 

Enable CR 
Delimiter 

Home 

Define Function 
or Action Key 
Code Sequence 
or Controlware 
Sequence 

Back Tab 

62940076 

RS, EOT 

RS, EOT 

RS, ENQ 

RS, BS 

RS, BT, 
(V), (W) 

(X) , 

(Y ••• ) , 
(Z) 

RS, VT 

lE, 04 

lE, 04 

lE, 05 

1E, 08 

lE, 09, 
(V), (W), 

(X) 
(Y ••• ) , 

(Z) 

lE, OB 

If protect is not active, this will 
cause the cursor to advance to the 
first position following next low­
intensity field or next column tab 
(whichever comes first). If none are 
present, moves to top of page. If 
protect is active, moves to the next 
unprotected area or column tab (which­
ever comes first). If none are 
present, moves to top of page. Comple­
tion response is identical to Read 
Status response (refer to hex code lE, 
14) • 

No operation. 

Caused a CR delimiter (OD) to be added 
to certain host responses. 

See Home commands, hex codes 08 or 19. 

Allows special code sequences or con­
trolware sequences to be generated by 
certain keys. For further information, 
refer to Host-Specified Code Sequence/ 
Controlware in section. 4 of the CDC 
721 Display Terminal Hardware Reference 
Manual (preface lists publication 
number) • 

Moves cursor backward as follows: 

o With protect not enabled, to the 
first position following a low­
intensity field or column tab, which­
ever is encountered first. If 
neither is encountered, cursor moves 
to upper-left position. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

COMMAND NAME 

Back Tab 
(Contd) 

Read Attribute 

E-IO 

ASCII 
MNEMONIC HEX CODE TERMINAL RESPONSE 

SEE NOTE AT END OF TABLE ---1------.- 0 -:J.-. t-h-p-r-o--t-:~-e-n-a-:~~-, -t-~-:e-b-::----
ning of an unprotected field or to a 
column tab, whichever is encountered, 
first, If neither is encountered, 
cursor moves to upper-left position. 

RS, SO 
(X), (Y) 

lE, OE 
(X) 
(Y) 

After cursor movement is completed, a 
response identical to the Read Status 
response is sent to the host in small 
CYBER mode (refer to Read Status com­
mand,- hex code lE, 14). No response 
is sent in large CYBER mode. 

Causes terminal to respond with two 
characters that indicate the attributes 
of character at cursor position. Cur­
sor is not advanced1 stored data is not 
affected. Data word one bit signifi­
cance is 20 - internal program use1 
21 - underscore bit1 22 - blink bit1 
23 - reduced-intensity bit1 24 and 25 
are set to a 1. If bit 26 is a 1, 
the character displayed at the current 
cursor position is not an alphanumeric 
or control character, but is a line­
drawing symbol, a PLATO symbol, or a 
user-loaded extended character [line­
drawing and PLATO symbols are shown in 
tables A-2 and A-31 extended characters 
are described under Load RAM Extended 
Character Generator command, hex code 
lE, 53, (W), (X), (Y), (Z)]. 

Which type of special symbol is being 
ldisplayed is determined by issuing a 

IRead Data command (hex code lE, 10) to I 
read the code of the symbol. A code of 
20 through 3F indicates a line-drawing r 
symbol 1 a code of 40 through 7F indi-
cates a PLATO symbol or an extended 
character, whichever had been in use 
(PLATO symbols and extended characters 
cannot be shown on the screen 
simultaneously). 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

-=~-:=--_~~i~_1~ CODE ---------~E'-RM..-1-N-AL--RESP~:S-E------
SEE._!QTE AT ENID. O~~~1! _' ___ ' __ ~~ _______________ I 

I 

Read Attribute 
(Contd) 

Read Parameter 

Read Data 

Page Print 
Small CYBER 
Mode 

X-ON 
Large CYBER 
Mode 

IRead Parameter 
Small CYBER I Mode 

62940076 

RS, SI 

RS, OLE 

RS, DC1 

RS, DC1 

RS, DC3 

Data word two bit significance is: 20- I 
modified bit7 21 - protect bit7 22 -
blank bit7 23 - inverse bit7 24 and 25 

are set to a 17 26 is set to a o. 

1E, OF Causes terminal to transmit settings of 
terminal operating parameters. Set­
tings are sent out in data words pre­
ceded by sequence 02, 06, 25 and, if 
in small CYBER mode, terminated with 
a Read Status response (see Read Status 
command, hex code 1E, 14). No response 
is sent in large CYBER mode. For the 
format of the data words sent, refer 

I

to Read Parameter Data Word Format 
table in section 4 of the CDC 721 
Display Terminal Hardware Reference 
Manual (preface lists publication 
number) • 

1E, 10 Causes data word stored in memory at 
cursor position to be transmitted. 
Cursor is not advanced. Code contains 
seven data bits. Determining if the 
code represents an alphanumeric char­
acter, line drawing, extended char­
acter, or control code requires that 
the attribute character be read. 
Refer to Read Attribute command, hex 
code 1E, OE. 

1E, 11 See Page Print command, hex code 11. 

1E, 11 

lE, 13 

This is not a normal sequence. With 
DC1 following RS, the X-On function 
will be performed (see X-On command, 
hex code 11), but the next code 
received will be acted upon as if an 
RS (1E) preceded it. 

See 

rEI 
Read Parameter command, hex code 
OF. 
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TABLE·E-l. CYBER MODE COMMANDS AND RESPONSES (CaNTO) 
--_._. __ ._------_._--------- - -•. ---------

ASCII J 

COMMAND NAME -2!!!MONIC ___ ~!- TERMINAL RESPONSE 
, __ ~_~ ____ ___+_S;.;.;EE NOTE AT END OF TABLE 

~DC3 FE, 1~- :::-~ not a n.:.~:_:::nc~-=:_ X-Off 
Large CYBER 
Mode 

Read Status 

Initiate Test 

Skip 

Backspace 

I Cursor Down 
Line Drawing 

Basic Character 

Clear Fields: 
0 Low Intensity 

0 High 
Intensity 

0 All Data 

E-12 

RS, DC4 

RS, SYN 

RS, CAN 

RS, EM 

RS, SUB 

RS, FS 

RS, GS 

RS, ? 

RS, @ 

RS, P 

DC3 following RS, the X-Off function 
. will be performed (see X-Off Command, 

hex code 13), but the next code 
received will be acted upon as if an 
RS (1E) preceded it. 

1E, 14 

1E, 16 

1E, 18 

1E, 19 

1E, 1A 

1E, 1C 

1E, 1D 

1E, 3F 

1E, 40 

1E, 50 

Causes terminal to transmit 02, 06, 06 
(STX, ACK, ACK) if all preceding self­
test operations were completed success­
fully. The response 02, 06, 15 (STX, 
ACK, NAK) is transmitted if any self­
test failed. 

Causes terminal to perform a self-test. 
This command is not to be used because 
it will cause CP/M to lose control of 
the terminal. 

See Skip command, hex code 18. 

See Cursor-Left command, hex code 19. 

See Cursor-Down command, hex code 1A. 

Causes terminal to interpret any 
following data words received from 20 
to 3F as line-drawing characters. 
Refer to table A-2 for codes. 

Causes terminal to interpret received 
data as normal characters. 

Causes terminal to clear all unpro­
tected data from cursor position to end 
of page or unprotected high- or low­
intensity data as selected. No 
responses to I/O commands are made 
during the operation. Modified attri­
bute bits for all cleared character 
positions are cleared. A Read-Status 
response is transmitted to indicate 
the operation is complete (see Read­
Status command, hex code 1E, 14). No 
response is sent in large CYBER mode. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

-~~=:~~~--- -~~~~l~~~~~~--------------~~~~~~-~E~~::----

Initiate Host 
DLL 

IEXit Host DLL 

Model Report 
Request 

Start Inverse 

End Inverse 

Print I/O 

62940076 

SEE NOTE AT END OF TABLE 

--:~:---l-~~~-:~- ~~:ia~~-:~-:~:-s~:::;::~~~~:~:--

RS, B 

RS, C, (n) 

RS, D 

RS, E 

RS, F 

lE, 42 

lE, 43, 
(n) 

lE, 44 

lE, 45 

lE, 46 

load. This command is not to be used 
because it will cause CP/M to lose 
control of the terminal. 

This command and the Initiate Host DLL 
command (hex code lE, 41) are not 
applicable for CYBER mode operations 
under CP/M control. 

Terminal transmits a report message 
containing model and configuration 
information. In addition, if the 
n code of the command indicates a 
request for parameter data, the termi­
nal includes the requested data in the 
message. That parameter data may be 
the operator parameters stored in RAM 
or the installation parameters stored 
in nonvolatile memory. For further 
details, refer to Model Report Request 
in section 4 of the CDC 721 Display 
Terminal Hardware Reference Manual 
(preface lists publication number). 

Sets inverse bit to 1. Each succeeding 
received character is displayed in 
inverse video (dark characters on light 
background) • 

Clears inverse bit to O. Each succeed­
ing received character is displayed 
in normal video (light characters on 
dark background). 

Causes terminal to direct all data 
to printer interface. Completion 
response is identical to the Read­
Status response (see Read-Status com­
mand, hex code 1E, 14). No response 
is sent in large CYBER mode. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

I 

COMMAND NAME 

Set All Protect 
Bits 

r ------r---------ASCII L"~~!.s. __ HEX ~_ 
SEE NOTE AT END OF TABLE 

RS, G 1E, 47 

!Delete Character! RS, N 1E, 4E 

Insert Character RS, 0 1E, 4F 

Clear All Data RS, P 1E, 50 

Delete Line RS, Q 1E, 51 

E-14 

.~---,.--,-.,. ............ --...-.-----...... --"."",------' -----
TERMINAL RESPONSE 

- ....... ----....... -........... ------,-----~-----""-""-------

Disables character protect feature and 
sets the protect bit in the attribute 
code for every character position. 
The protect bits being set have no 
affect on operations until a Protect 
Enable command (hex code 1E, 12, 4B) 
is received. Note: If the Protect 
Enable command is issued with all pro­
tect bits set, the entire screen will 
be protected and no keyboard input will 
be possible. 

!Deletes character at current cursor 
position. All characters right of 
cursor are shifted left one position. 
If a Protect Enable command (hex 
code 1E, 12, 4B) is in effect, shift 
occurs only up to protected data. 

Inserts a space character at current 
cursor position. Character at cursor 
position and characters right of cursor 
are shifted right one position. If 
a Protect Enable command (hex code 1E, 
12, 4B) is in effect, shift occurs only 
up to protected data. 

See preceding description in this 
table for Clear Fields - all data. 

Causes all unprotected lines below 
cursor and within the logical page or 
unprotected area limits to move up one 
position; the current line is lost and 
the bottom line is cleared. The ter­
minal will not respond to I/O commands 
during the operation. Completion 
response is identical to the Read­
Status response (see Read-Status 
command, hex code 1E, 14). No response 
is sent in large CYBER mode. Modified 
attribute bits for all cleared char­
acter positions are cleared. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

COMMAND NAME 

I ;nsert Line 

Load RAM 
Extended 
Character 
Generatort 

RS,S, (W), 
(X), (Y), 

(Z) 

----.--------

TERMINAL RESPONSE 

--------------
Causes unprotected data on current 
line to move one line down; bottom 
line within logical page or unprotected 
area is lost and the current line is 
cleared. The terminal will not respond 
to I/O commands during the operation. 
The response sent after completion is 
identical to the Read Status response 
(see Read-Status command, hex code 1E, 
14). Modified attribute bits for all 
cleared character positions are 
cleared. 

1E, 53,(W) Causes the terminal to interpret the 
(X), (Y), characters following the RS, S, command 

(Z) [(W) (X), (Y), (Z)] as symbol data for 
the RAM character generator. This 
character generator generates a user­
loaded symbol on the screen when 
directed by an Extended-Character 
command, hex code 1E, 54, (X). Each 
symbol loaded requires an identifying 
code in word 1 (W), a start-scan 
count in word 2 (X), thirty two codes 
that define the dot pattern in a group 
of word 3s (Y), and a termination code 
in word 4 (Z). These words are for­
matted as follows: 

o Word 1 (W) - Character Code. This 
identifying code must be between 
40 through 7F. Codes outside this 
range cause an RS NAK to be sent to 
the host when the termination code 
is received. 

~Resequence per dual hexadecimal code. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

-------~-r 

COMMAND NAME _MN~~._~~-! __ <lQP.L1 
SEE NOTE AT END OF TABLE~ 

~--.--------

TERMINAL RESPONSE 

=-=------- -----1 I 0 Word 2 (X~~:"-:~can Count. 

Extended I I Symbols are formed ina a-dot wide 
Character by 16-dot high matrix. Bits 20 

Generatort through 23 of this word specify the 
(Contd) number of dot rows down in which 

the first illuminated dot is to 
appear within the matrix. Bit 24 
must be a 0, bit 25 must be a 1, 
and bit 26 must be a O. 

I Extended 
Charactert 

RS, T, (X) 1E, 54, (X) 

tResequence per dual hexadecimal code. 

E-16 

o Word 3 (Y) - Dot Pattern. The 
thirty two words of dot patterns are 
grouped in pairs. Each pair of 
words correspond with a row of a 
dots running left to right in the 
matrix. Bits 20 through 23 of 
the first word of each pair repre­
sent the left 4 dots and bits 20 

through 23 of the second word 
represent the right 4 dots. If a 
dot is to be lit, the corresponding 
bit must be a 1. Bit 24 in the I 
first word of each pair must be a 0, 
bit 25 must be a 1, and bit 26 
must be a O. Bit 26 in the second 
word of each pair must be a 1. 

o Word 4 (Z) - Termination Code CR 
(00). If no errors were received, 
the terminal responds with an ACK 
(06)1 otherwise, an RS, NAK (1E, 
15). No response is sent in large 
CYBER mode. 

Causes terminal to interpret (X) as a 
character to be displayed from the RAM 
character generator [see Load Extended 
Character Generator command, hex code 
1E, 53, (W), (X), (Y), (Z)]. X must be 
in the range of 40 through 7F. Codes 
outside of this range cause the parity­
error symbol ( ) to be displayed. 
Restriction: Extended characters can­
not be simultaneously displayed with 
PLATO symbols • 

. -------------. ---_._-
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

Field Scroll Up 

Field Scroll 
Down 

Set Scroll Field 

62940076 

RS, U 

RS, V 

RS,W,(U), 
(L) 

RS, y 

1E, 55 

1E, 56 

1E, 57, 
(U), (L) 

1E, 59 

Causes each display line in scroll 
field to move up one position [see 
Set Scroll Field command, hex code 1E, 
57, (U), (L)]. The uppermost line in 
the scroll field is lost and the 
bottom line is cleared. There is no 
response to I/O commands during the 
operation. The response at completion 
is identical to the Read Status 
response (see Read Status command, hex 
code 1E, 14). No response is sent in 
large CYBER mode. 

Causes each line in scroll field to 
move down one position [see Set Scroll 
Field command, hex code 1E, 57, (U), 
eLl]. The lowest line in the scroll 
field is lost and the uppermost line 
is cleared. There is no response to 
I/O commands during the operation. The 
response at completion is identical to 
the Read-Status response (see Read­
Status command, hex code 1E, 14). No 
response is sent in large CYBER mode. 

Establishes a scroll field on the 
screen. The word U in the command 
specifies the upper display line of 
the field and the word L specifies 
the lower line of the field. Line 
numbers outside of 1 through 30 (1E 16 ) 
automatically cause lines 1 and 30 to 
be selected. If address biasing is in 
effect (not selected in factory-set 
parameters), the acceptable line 
numbers are 33 (21 16 ) through 62 
(3E16 ). Note: This works in con­
junction with the Field Scroll Up and 
Down commands, (hex codes 1E, 55 and 
1E, 56). 

Isee Erase command, hex code lE, 5D. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

Blind Printer 

Enter Small 
I CYBER Mode 

/Enter Large 
CYBER Mode 

RS, DEL 

RS, DC2, A 

RS, DC2, B 

Start Block Mode RS, DC2, 0 
Send 

Set 132 
Character Line 

RS, DC2, G 

Set 80 Character RS, DC2, H 
Line 

E-18 

1E, 7F 

------------............... ---....... ,----,~.~ ..... ,---. 

TERMINAL RESPONSE 

---------_._-------'--
All character locations in the current 
unprotected field are cleared to spaces 
and the cursor is moved to the begin­
ning of the unprotected field. 

Causes terminal to stop transferring 
received and transmitted data to 
printer. This is also governed by a 
mode installation parameter. RS (1E), 
DEL (7F) is transmitted to printer. 
The completion response is identical 
to the Read-Status response (see Read­
Status command, hex code 1E, 14). No 
response is sent in large CYBER mode. 

1E, 12, 41 Enter small CYBER mode of operation. 

1E,12, 42 Enter large CYBER mode of operation. 

1E, 12, 44 The terminal transmits all unprotected 
data characters on the screen. A CR 
(00) delimiter indicates the end of 
the operation. For the format of the 
transmission, refer to Block Mode 
Operation in section 4 of the CDC 721 
Display Terminal Hardware Reference 
Manual (preface lists publication 
number) • 

1E, 12, 47 Terminal displays 132 characters/line. 
If the initial line length is 80 
characters per line, the display is 
cleared and the cursor is moved to 
home position. 

1E, 12, 48 Terminal displays 80 characters/line. 
If the initial line length is 132 char­
acters per line, the display is cleared 
and the cursor is moved to home 
position. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

Start Protect RS, DC2, I 

Clear Protect RS, DC2, J 

Enable Protect RS, DC2, K 

Disable Protect RS, DC2, L 

Disable Keyboard RS, DC2, M 

Enable Keyboard RS, DC2, N 

Disable Display RS, DC2, 0 

Enable Display RS, DC2, P 

Disable 
Touchpanel 

Enable 
Touchpanel 

62940076 

RS, DC2, Q 

RS, DC2, R 

-----.---.---------.----.---.-.--------_·_-----------1 

TERMINAL RESPONSE 

1E, 12, 49 Sets protect bit in attribute code for 
each succeeding character received. 

1E, 12, 4A Clears protect bit in attribute code 
for each succeeding character received. 

I 

1E, 12, 4B Characters with the protect bit set in 
their attribute codes are protected 
from operator action. Only the host I 
can make changes to the protected data. 

I 

1

1E, 12, 4cIDisabies protection of data. Operator I 
input in previously protected character I 

1 positions is allowed. Protect bits for 
characters are unaffected. 

1E, 12, 4D Disables keyboard entries until an 
Enable Keyboard command (hex code 1E, 
12, 4E) is received or RESET switch 
is pressed. (Pressing RESET switch 
will cause CP/M to lose control of the 
terminal.) 

1E, 12, 4E Enables keyboard entries. 

1E, 12, 4F Disables changes to the display 
memory. All incoming data is ignored 
until a Enable Display command (hex 
code 1E, 12, 50) is received. 

1E, 12, 50 Enables normal display operation. 

1E, 12, 51 Disables input from the touchpanel 
until an Enable Touchpanel command 
(hex code 1E, 12, 52) is received or 
RESET switch is pressed. (Pressing 
RESET switch will cause CP/M to lose 
control of the terminal.) 

1E, 12, 521Enables input from the touchpanel. 
further information, refer to Touch­
panel Operation in section 4 of the 
CDC 721 Display Terminal Reference 
Manual (preface lists publication 
number) • 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

COMMAND NAME 

1-------'---
Mode Select 

PLATO Character 

Select Bi­
directional 
Port N 

Wri te New Mode 
Parameters 

Iset Column 
Tab 

Clear Column, 
Tab 

E-20 

--·-'-I----~-----·--------' --.--.-
ASCII 

_.l1~Q.~!.s.____ H!~._CO~ TERMINAL RESPONSE 
SEE NOTE AT END OF TABLE -------.--

RS, DC2, S, 
(n) 

RS, DC2, T 
(X) 

RS, DC2, U, 
(N) 

RS, DC2, V, 
(Y), (Z) 

RS,DC2,W, 

RS,DC2,X, 

1E, 12, 
53, (n) 

1E, 12, 
54, (X) 

1E, 12, 
55, (N) 

1E, 12, 
56, (Y), 

(Z) 

This command is not applicable for 
CYBER mode operations under CP/M 
control. 

Causes terminal to interpret (X) as 
PLATO character to be displayed. X 
must be in the range of 40 through 7F 
(see table A-3). Codes outside this 
range will cause the display of a 
parity-error symbol ( ). Restriction: 
PLATO characters and extended charac­
ters [see Extended Character command, 
hex code 1E, 54, (X)] cannot be dis­
played simultaneously. 

This command is only applicable if an 
optional dual asynchronous-interface 
board is installed in the terminal. 
The command causes data from the host 
to be transferred to the specified 

Iport and data from the port to be 
transferred to the host. The word N a 
o specifies port A (connector J1); N 
a 1 specifies port B (connector J2). 
All transferred data is ignored by the 
terminal and the keyboard is locked to 
prevent entries. A RS (1E), DC2 (12) 
code sequence returns the terminal to 
normal operation. For further informa­
tion, refer to Host Select Bidirec­
tional Port in section 4 of the CDC 721 
Display Terminal Reference Manual 
(preface lists publication number). 

Writes parameter changes into RAM. 
This command is not to be used because 
it will cause CP/M to lose control of 
the terminal. 

1E, 12, 57 Causes the terminal to set a column tab I 
for the current column 

1E, 12, 58 Causes the terminal to clear the column 
tab position of current column. 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 
._-..-----
COMMAND NAME CODE 

-.a.,.:.;;;,S;;..EE. NOTE AT END OF TABLE 

:~2~~~S9 

TERMINAL RESPONSE 

. .--. .......---.----------------_._------_._--
Clear All Tabs 

Disable CR 
Delimiter 

Start Blank 

End Blank 

Select 24 lines 

Iselect 30 lines I 

Enter Block Mode 

62940076 

Clears all column tabs. 

RS, DC2,Z 1.E, 12, SA Disables transmission of the CR (00) 
delimiter in multiple code and control­
ware sequences. 

RS,DC2,[ 

RS,DC2, 

RS,DC2,] 

RS,DC2, 

RS, DC2,a 

1E, 12, SB Sets the blank attribute bit. Each 
succeeding received character is stored 
but not displayed. 

1E, 12, SC Clears the blank attribute bit for each 
succeeding character received. 

1E, 12, SO Terminal uses 24 lines for displaying 
characters. If 30 lines were being 
used, the display is cleared and the 
cursor is moved to home position. 

1E, 12, SE Terminal uses 30 lines for displaying 
characters. If 24 lines were being 
used, the display is cleared and the 
cursor is moved to home position. 

1E, 12, 61 Terminal stops character-by-character 
transmission of keyboard entries. 
Instead, entries are stored for a block 
transmission of all unprotected data on 
the screen. The only exceptions to 
this are the uppercase use of the 
L/INSRT/C key and the L/DLETE/C key. I 
The codes for these keys are separately 
transmitted and their insert/delete 
line function is not performed until 
the transmitted code is echoed or sent 
back by the host. A block transmission 
is started by pressing anyone of the 
F1 through F1S function keys or one of 
the special keys HELP, EDIT, BACK, 
DATA, +/DOWN, -/UP, X/FWD, or -/BKW. 
A Start Block Mode Send command (hex 
code 1E, 12, 44) also starts a block 
transmission. For the format of the 
transmission, refer to Block Mode 
Operation in section 4 of the CDC 721 
Display Terminal Hardware Reference 
Manual (preface lists publication 
number) • 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 

---,--' - r"·------ ---------_. --------------------, 

COMMAND NAME 

Exit Block Mode 

Turn On 
Indicator 

ITurn Off 
Indicator 

Driver Request 

IEnable Typamatic 

Disable 
Typamatic 

Shift Numeric 
Pad 

Normal Numeric 
Pad 

Start Validation 
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ASCII I 
-!!!!M,_O_N __ IC ____ H_E_X_.C_O_D_E __ I TERMINAL RESPONSE 
SEE NOTE AT END OF TABLE ------. ---------_·------1 

RS, DC2, b 

RS, DC2, e, 
(N) 

RS, DC2, f, 
(N) 

RS, DC2, h 

RS, DC2, i 

RS, DC2, j 

RS, DC2, k 

RS, DC2, 1 

RS, DC2, m 

1E, 12, 62 Terminal returns to transmitting key­
board entries character by character. 

1E, 12, Turns on the indicator specified by 
65, (N) (N) • 

N = 30: ALERT indicator 
N 31 : . PROGRAM indicator 1 
N = 32: PROGRAM indicator 2 
N = 33: PROGRAM indicator 3 
N = 34: MESSAGE indicator 

1E, 12, Turns off the indicator specified by 
66, (N) (N) • 

N 30: ALERT indicator 
N = 31: PROGRAM indicator 1 
N 32: PROGRAM indicator 2 
N 33: PROGRAM indicator 3 
N 34: MESSAGE indicator 

1E, 12, 68 This command is not applicable for 
CYBER mode operations under CP/M 
control. 

1E, 12, 69 Data-entry and control keys begin 
repeating after being pressed for 
longer than a second (refer to table 
B-1 for affected keys). 

1E, 12, 6A Disables data-entry and control keys 
from repeating (refer to table B-1 for 
affected keys). 

1E, 12, 6B Causes the numeric keypad to operate as 
if the shift key were always in use. 

1E, 12, 6C Returns the numeric keypad to normal 
operation. 

1E, 12, 6D Sets validation attribute bit to 1 for 
each succeeding character received 
from the host. For further informa­
tion, refer to Validation Bits and Host I 
Specified Code Sequence/Controlware in 
section 4 of the CDC 721 Display Termi­
nal Hardware Reference Manual (preface 
lists publication number). 
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TABLE E-l. CYBER MODE COMMANDS AND RESPONSES (CONTD) 
-.------......--~---------------.~ ......................... ---------.~ 

ASCII I 
COMMAND NAME TERMINAL RESPONSE _~.2t!!.S.._._~1!..£<lE!L 

------.-'----r~~.-AT END OF TABLE! __ ~ ____________ , _________ _ 

End Validation RS, DC2, n 1E, 12, 6E Sets validation attribute bit to 0 for 
each succeeding character received 
from the host. For further informa­
tion, refer to Validation Bits and Host 
Specified Code Sequence/Controlware in 
section 4 of the CDC 721 Display Termi­
nal Hardware Reference Manual (preface 
lists publication number). 

Store Mode 
Parameters in 
NVM 

Host Execute 
Loaded 
Controlware 

Note: 

RS, DC2, 0 

RS, DC2, P 
thru DEL 

1E, 12, 6F Writes parameters stored in RAM into 
nonvola tile memory. This command is 
not to be used because it will cause 
CP/M to lose control of the terminal. 

1E, 12, 
70 thru 

7F 

If the host has loaded controlware for 
the 70 through 7F code in the command, 
the terminal begins executing the 
instruction stored at the assigned 
starting memory address. If no con­
trolware has been loaded for the code, 
no operation is performed. For further 
information, refer to Host-Specified 
Code Sequence/Controlware in section 4 
of the CDC-721 Display Terminal Hard­
ware Reference Manual (preface lists 
publication number). 

,~---------------, ------------

Codes are listed in hexadecimal order. Unlisted codes cause no operation except 
codes 20 through 7F. Those codes display the characters or symbols of the code 

Iset which is in effect. The normal code set is the language character set 
established in block F7 of terminal installation parameters (appendix C outlines 
the parameters, and tables A-1 and A-4 through A-9 in appendix A contain the code 
sets for the various languages). Line-drawing symbols, PLATO symbols, or 
extended characters become the effective code set through the Line-Drawing com­
mand (hex code 1E, 1C); the PLATO-Character command [hex code 1E, 12, 54, (X)]; 
or the Extended-Character command [hex code 1E, 54, (X)]. Those commands are 
defined in this table and the code sets for the line-drawing and PLATO symbols 
are in tables A-2 and A-3 in appendix A. The code set and symbols for extended 
characters are user-defined. 
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APPENDIX F 

This appendix describes the interface commands issued from the 
terminal to the rigid-disk adapter. There are nine commands: 

o Read from disk - Read n, h, track, sector + m 

o Write to disk -Write n, h, track, sector + m 

o Format disk - Format n, h, track, sector 

o Select disk - Select, t, n, £, dev. code 

o Execute from loc a in RAM - Xcute loc a 

o Execute interface diagnostic - Xcute diag 

o Read RAM/PROM - R RAM k, + words 

o Write RAM - W RAM k, + words 

o Abort present activity - Abort, retry 

READ FROM DISK 

The Read-from-disk command is a .two-word command with the 
following format: 

Read n, h, track, sector + m 

o o n o o o o Track 

o 1 2 3 4 5 6 7 8 

o o n m h I Sector 

o 1 2 3 4 7 8 10 11 

Where·: 

15 

15 

n indicates drive number (should be 00 for CP/M operation) 

h indicates head number 
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m indicates number of following sectors (- 1) to be 
transferred from the disk (not applicable in this 
operation) 

sector defines first sector to be read 

At the end of an operation the rigid-disk adapter sends a status 
word to the terminal. The format of the status word is: 

o 

F N R w I s Step 

1 2 3 .4 5 6 7 8 15 

Where: 

S if set denotes fatal seek during operation. 

W if set denotes bad write operation (not used in this 
operation) ~ 

R if set denotes bad read operation. 

WP if set denotes write-protect flag set (not applicable 
in this operation). 

N if set denotes there is no device installed. 

BS denotes bad-sector mark detection. 

F if set denotes error during format operation (not used 
in this operation). 

If an error occurs during the read operation, the step field is 
set to Itt + 1. If there are no errors, the step field is cleared 
to all zeros. 

WRITE TO DISK 

The Write-to-disk command is a two-word command with the 
following format: 
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o 

o 

o 

o 

Write n, h, track sector + m 

o n o o o 1 Track 

1 2 3 4 5 6 7 8 15 

o n m h Sector 

1 2 3 4 7 8 10 11 15 

Where: 

n indicates drive number (should be 00 for th~s operation) 

h indicates head number 

m indicates how many following sectors will be 
transferred to the disk (should be 00 for this 
operation) 

track and sector define initial track and sector 

During a multiple-sector-write operation, the rigid-disk adapter 
issues a seek-to-next-sector whenever the command requires that 
data be written to sectors on the next track. A maximum of 16 
sectors can be written to during one operation. At the end of 
the wr.ite operation, the rigid-disk adapter sends a status word 
to the terminal. The terminal driver changes mode from output to 
input in order to receive the status word. The format of the 
status word is shown below: 

0 I WP I BS F N R W S Step 

0 .1 2 3 4 5 6 7 8 15 

Where: 

S if set denotes fatal seek during operation 

W ·if set denotes bad write operation 

WP if ·set indicates write-protect flag set 

BS if set denotes bad-sector mark set during a format of 
this sector 
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R if set denotes bad read operation (not applicable 
during this operation) 

N if set denotes there is no device installed 

F if set denotes error during format operation (not 
applicable during this operation) 

If an error occurs during the write operation, the step field is 
set to m + 1. If an errdr occurs during multiple-sector write, 
data transfer to the disk is halted, but the rigid-disk adapter 
continues to retrieve data from the terminal until all data 
sectors are transferred from the terminal to the rigid-disk 
adapter. 

FORMAT DISK 

The Format-disk command is a two-word command with the following 
format: 

o 

o 

o 

o 

F-4 

Format n, h, track, sector, 

o n o o I 1 o Track 

1 2 3 4 5 6 7 8 15 

o n o H Sector 

1 2 3 4 5 6 7 B 10 11 15 

Where: 

n indicates drive number (should be 00 for CP/M operation) 

h indicates head number 

s if set denotes that whole surface must be formatted 

BS-if set denotes that bad-sector mark will be set in the 
formatted sector. Marking the whole surface with the 
bad-sector flag is not allowed and results in setting 
illegal curl bit to one. 
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The rigid-disk adapter sends a status word to the terminal. The 
format of the status word is: 

o 

F N R w s .Not Used 

1 2 3 4 5 6 7 8 15 

Where: 

S if set denotes fatal seek during operation 

W if set denotes bad write operation (not applicable in 
this operation) 

R if set denotes bad read operation (not applicable in 
this operation) 

N if set denotes there is no device installed 

F if set denotes error during format operation 

Ie denotes illegal command parameter--attempt to mark 
whole surface with bad-sector flag 

WP denotes write-protect switch set 

SELECT DISK 

The Select-disk command is a one-word command with the following 
format: 

Select t, n, f, device code 

o o n 1 o 1 o o o Dev. Code 

o 1 2 3 4 5 6 7 8 9 10 15 

Where: 

n indicates drive number (should be 00 for this opera.tion) 
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This command is a multipurpose command which does the following: 

1. Selects the disk controller associated with the device 
code parameter 

2. Sets the type of disk in the type field 

3. Checks if the device is ready to receive commands and data 

4. Checks if the write/protect flag is set 

If the device code is specified and does not correspond to 268 , 
368 , 468 or 568' ,the previous device code selection remains 
unchanged. 

At the end of an operation the rigid-disk adapter sends a status 
word to 'the terminal. The format of the status word is: 

0 0 n Iwp I R t 0 0 Dev. Code 

0 1 2 3 4 5 6 7 8 9 10 15 

Where: 

t describes type of disk 

t = 10 l2.5-Mb storage 
t = 11 25-Mb storage 

WP indicates write/protect flag is set 

R when set indicates disk drive is ready for operation 

This command must be used at the beginning of the session to 
describe the type of disk, mode, and device code. Duringa 
session, this command can select a different device, change the' 
mode, and also orient the system software. For example, when the 
command Select 0, n, 0, 0 is issued and the device code is 268 
and n = 0 for a 25 mB rigid disk, the status word is as follows: 
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o o o o 1 o 1 o o o o o o 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I 0 I 0 I 0 I 0 I 0 I 0 11 1 1 o 1 1 o 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

EXECUTE FROM LOCATION A IN RAM 

The Execute-from-location-a-in-RAM command is a one-word command 
with the following format: 

Xcute loc a 

o o o o o o 1 1 o o 00000 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

o o o o o o Address 

o 1 2 3 4 5 6 15 

This command causes the rigid-disk adapter to jump to location 
A6 . • • A15 of the interface RAM. The code to be executed 
must be NEED CORRECT TERM MP100-type object code. This command 
is useful for writing patches and executing some diagnostic 
routines. 

EXECUTE INTERFACE DIAGNOSTICS 

The Execute-interface-diagnostics command is a.one~word command 
with the format: 
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Xcute diag. 

o o o o o 1 o o o o 0 0 0 000 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

This command invokes the "interface diagnostic test stored in the 
firmware. The self-test includes a RAM test by ROM checksum. 
Test C checks the I/O devices. After the interface diagnostics 
routine the rigid-disk adapter presents a status word to the 
terminal. The format of the status word is: 

0 0 I Nil N2 N3 N4 P R 0 0 I bil b2 I b31 b4 0 0 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Where: 

R if set indicates RAM error - during Read Write test 

P if set indicates some problem with PROM revision number 
(check sum error detected) 

N4 if set indicates no disk controller at device 568 

b4 if set indicates that there is I/O IC associated with 
device code 568 

N3 if set indicates no disk controller at devi-ce 468 

b3 if set indicates that there is I/O IC associated with 
d~vice code 468 

N2 if set indicates no disk controller at device 368 

b2 if set indicates that there is I/O IC associated with 
device code 368 

Nl if set indicates no disk controller at device 268 

bl if set indicates that there is I/OIC associated with 
device code 268 
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READ RAM/PROM 

The Read-RAM/PROM instruction is a two-word command with the 
following format: 

R RAM k, + words 

o o o o o 1 1 o Words 

o 1 2 3 4 5 6 7 8 

o k o o o Address 

o 1 2 3 4 5 

Where: 

5 thru 15 specifies beginning address 

k when set allows the user to read ROM memory 

when k = 0, RAM is being read 

15 

15 

This command allows the system to read a block of RAM memory up 
to 256 words, starting at the address specified by the second 
word. 

WRITE RAM 

The Write-RAM command is a two-word command with the format: 

W RAM k, + words 

o o o o 1 o o o Words 

o 1 2 3 4 5 6 7 8 15 

o o o I 0 o o Address 

o 1 2 3 .4 5 6 15 
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Where: 

6thru 15 specifies beginning address 

The Write-RAM command allows the system to write into the 
interface RAM. The words field defines how many words are 
written in the block. This command must be used with caution 
because writing in block 0 might destroy the interrupt handler, 
and only a reset from the terminal will bring the I/F under 
control. 

ABORT, RETRY 

The Abort, Retry command is a one-word command with the format: 

Abort, retry 

o o o o 1 o o I Retry 

o I 2 3 4 5 6 7 8 15 

The abort instruction causes the rigid-disk adapter to abandon 
the present task. The rigid-disk adapter issues a universal 
clear on the I/O channel. If retry is specified and different 
from 0, the retry counter is set to the value specified in the 
retry field. At power up, the firmware automatically sets the 
retry counter to 10. 
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APPENDIX G 

This appendix includes information about the graphics option. 
Table G-l shows the character sizes. Figure G-l illustrates the 
letter A in each of the five character sizes. Coordinate 
conversion information is also provided. 

TABLE G-l. CHARACTER SIZES 

r r 1 
ISIZEI TEKTRONIX 1 CDC 

1 
1 

SELECTION I 1 4014 1 40~ AREA r TOTAL AREAl CHARACTER SIz~1 
SEQUENCE 1 IWIDTHILINESlwIDTHILINESlwIDTHrLINESI TOTAL r BASE 

I 1 r i 1 , r ,- r 
ESC 7 I 0 1 1 - 1 64 1 24 I 64 I 32 1 8 x 1617 x 9 
ESC 8 1 1 I 74 I 35 I 73 I 39 I 73 I 51 I 7 x 1015 x 7 
ESC 9 I 2 1 81 I 38 I 85 I 43 I 85 I 56 I 6 x 9 15 x 7 
ESC 1 3 I 121 1 58 I· 128 I 55 I 128 I 73 I 4 x 7 13 x 5 
ESC . I 4 I 133 I 64 1 128 I 65 I 128 I 85 I 4 x 6 13 x 5 I 

Note that while there are five character size presentations, 
there are only three basic character sizes used. 

a. Size 0 is the standard PLATO size o. 
b. Sizes 1 and 2, 7 x 10 and 6 x 9 respectively, use the same 

5 x 7 base characters. 
c. Sizes 3 and 4, 4 x 7 and 4 x 6 respectively, use the same 

3 x 5 base characters. 

The point-plot, line, and block modes all require sets of 
coordinates. To specify coordinate positions, the 10-bit X 
coordinate and the 10-bit Y coordinate must be converted to ASCII 
characters as follows: 

I I 
BYTE BIT 7 I BIT 6 I BITS 5 THROUGH 1* 

I I 
r r 

High Y 0 I 1 15 MSB of Y Coordinate** 
Low Y 1 I 1 15 LSB of Y Coordinate 
High X 0 I 1 15 MSB of X Coordinate** 
Low X 1 I 0 15 LSB of X Coordinate 

I I 

*MSB is most significant bit: LSB is least significant bit. 
**Sincethe resolution of this terminal is 512 by 512, the MSB 

(bit 10) of each coordinate is outside the screen display 
area. Coordinates exceeding 511 yield unpredictable 
results. If either scale mode is selected, all X and Y 
coordinates are scaled down bya factor of two, and the Y 
coordinate is then biased upward by 122 dots if scaling with 
Y bias is selected. 
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The terminal retains the last High Y, Low Y, and High X addresses 
when switched to operations that do not require coordinate 
information. When returned to an operation requiring coordinate 
information, only Low X must be received by the terminal to reset 
to its previous coordinates. It is not necessary that all four 
ASCII characters describing the coordinate be transmitted. The 
Table G-2 shows the coordinate byte transmission requirements. 
Table G-3 is a coordinate conversion chart. 

To use Table G-3, find the coordinate value in the body of the 
chart: follow that column to the bottom of the chart to find 
decimal value, hex value, or ASCII character which represents the 
High Y or High X byte: go to the right in the row containing the 
coordinate value to find the Low Y byte or go to the left to find 
the Low X byte. EXAMPLE: 200Y, 48X equals 38 104 33 80 in 
decimal character equals & h ! P in ASCII character equals 26 68 
21 50 in hexadecimal character. 

TABLE G-2. Coordinate Byte Transmission Requirements 

BYTES WHICH CHANGE II BYTE TRANSMISSION REQUIRED 
HIGH yl LOW Y ( HIGH X I LOW xfl HIGH yl LOW Y I HIC3H X I LOW X 

I I r rTr r I I X 
I ~ I X I " I X I X I- X 
r X r I II I X I I X 

X I r I I X I I r- X 
I r X - X I I X I X I X 
I X I X I I X I I X 

X r I X I X I , I X 

I X I X I X I X I X 
X I I X X I X I X I X 
X I X I X I X r I X 

I X I X X I X I X I X 
X I I X X X r X r X I X 
X r X I r X II X I X I X 
X I X I X I II X I X X I X 
X I X I X r X II X I X X r X 

Sending to Initial I Ir I ~-r 

Address I II X I X X I X 
Returning to Remembered I II ( I X 
Address I II I I 
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COORDINATE CONVERSION CHART 

LOW ORDER-X-- ~-------~-.-.-------~----.- .- LOW ORDER-Y-
ASCII fDEC. -HEX x or Y COORDINATE HEX DEC. Asc-ff-

-1"2- -Er4 -~n)- r:rn- b(f- Pfr 22 -60- 96' -~--, ~-- -Er4-
A 65 41 1 33 65 97 129 161 193 225 61 97 a 
B 66 42 2 34 66 98 130 162 194 226 62 98 b 
C 67 43 3 35 67 99 131 163 195 227 63 99 c 
D 68 44 4 36 68 100 132 164 196 228 64 100 d 
E 69 45 5 37 69 101 133 165 197 229 65 101 e 
F 70 46 6 38 70 102 134 166 198 230 66 102 f 
G 71 47 7 39 71 103 135 167 199 231 67 103 g 
H 72 48 8 40 72 104 136 168 200 232 68 104 h 
I 73 49 9 41 73 105 137 169 201 233 69 105 i 
J 74 4A 10 42 74 106 138 170 202 234 6A 106 j 
K 75 4B 11 43 75 107 139 171 203 235 68 107 k 
L 76 4C 12 44 76 108 140 172 204 236 6C 108 1 
M 77 4D 13 45 77 109 141 173 205 237 6D 109 m 
N 78 4E 14 46 78 110 142 174 206 238 6E 110 n 
0 79 4F 15 47 79 III 143 175 207 239 6F III 0 
p 80 50 16 48 80 112 144 176 208 240 70 112 P 
Q 81 51 17 49 81 113 145 177 209 241 71 113 q 
R 82 52 18 50 82 114 146 178 210 242 72 114 r 
S 83 53 19 51 83 115 147 179 211 243 73 115 s 
T 84 54 20 52 84 116 148 180 212 244 74 116 t 
U 85 55 21 53 85 117 149 181 213 245 75 117 u 
V 86 56 22 54 86 118 150 182 214 246 76 118 v 
W 87 57 23 55 87 119 151 183 215 247 77 119 w 
X 88 58 24 56 88 120 152 184 216 248 78 120 x 
Y 89 59 25 57 89 121 153 185 217 249 79 121 Y 
Z 90 SA 26 58 90 122 154 186 218 250 7A 122 z 
[ 91 5B 27 59 91 123 155 187 219 251 7B 123 

92 5C 28 60 92 124 156 188 220 252 7C 124 
93 5D 29 61 93 125 157 189 221 253 70 125 
94 5E 30 62 94 126 158 190 222 254 7E 126 

-=~~~-L~iifL~~-L:- ~27 
159 191 223 255 7F 127 RUB OUT 

-ji 
._. ___ L~~~LI 

DECIMAL 3 
ASCII SP ! " # $ % & 

\HEXAOECIMAL \20 21 22 23 24 25 26 27 
High Order X and Y 

I ~. ____ . ___ . __ . I __ ~ ______ .. _.- ____ -_. _____ . ___ .-. . ._ .. ___ ._. ____ M_. ___ . ._ _ .. 
INSTRUCTIONS: Find coordinate value in body of chart; follow that column 

to bottom of chart to find decimal value, hex value, or 
ASCII character which represents the High Y or High X byte; 
go to the right in the row containing the coordinate value 
to find the Low Y byte or go to the left to find the Low X 
byte. EXAMPLE: 200Y, 48X equals 38 104 33 80 in decimal 
character equals & h ! P in ASCII character equals 26 68 21 
50 in hexadecimal character. 
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COORDINATE CONVERSION CHART (CONTD) 

LOW ORDER X ------CL"DW ORDER -Y'--I 
~If- DEC. HEX X or Y COORDINATE C' ifEXfJ. D~~;FASCII I 

@ 64- 40- 256T2sar320 r352 r384 T.ff6 1448 PI8O" r-6(rf- -.-----
A- 65 41 257 289 321 353 385 417 449 481 61 97 a 
B 66 42 258 290 322 354 386 418 450 482 62 98 b 
C 67 43 259 291 323 355 387 419 451 483 63 99 c 
D 68 44 260 292 324 356 388 420 452 484 64 100 d 
E 69 45 261 293 325 357 389 421 453 485 65 101 e 
F 70 46 262 294 326 358 390 422 454 486 66 102 f 
G 71 47 263 295 327 359 391 423 455 487 67 103 9 
H 72 48 264 296 328 360 392 424 456 488 68 104 h 
I 73 49 265 297 329 361 393 425 457 489 69 105 i 
J 74 4A 266 298 330 362 394 426 458 490 6A 106 j 
K 75 4B 267 299 331 363 395 427 459 491 6B 107 k 
L 76 4C 268 300 332 364' 396 428 460 492 6C 108 1 
M 77 4D 269 301 333 365 397 429 461 493 6D 109 m 
N 78 4E 270 302 334 366 398 430 462 494 6E 110 n 
o 79 4F 271 303 335 367 399 431 463 495 6F III 0 

P 80 50 272 304 336 368 400 432 464 496 70 112 P 
Q 81 51 273 305 337 369 401 433 1465 1497 71 1113 q 
R 82 52 274 306 338 370 402 434 466 498 72 114 r 
S 83 53 275 307 339 371 403 435 467 499 73 115 s 
T 84 54 276 308 340 372 404 436 468 500 74 116 t 
U 85 55 277 309 341 373 405 437 469 501 75 117 u 
V 86 56 278 310 342 374 406 438 470 502 76 118 v 
W 87 57 279 311 343 375 407 439 471 503 77 119 w 
X 88 58 280 312 344 376 408 440 472 504 78 120 x 
Y 89 59 281 313 345 377 409 441 473 505 79 121 Y 
Z 90 SA 282 314 346 378 410 442 474 506 7A 122 z 
[ 91 5B 283 315 347 379 411 443 475 507 7B 123 

92 5C 284 316 348 380 412 444 476 508 7C 124 
93 5D 285 317 349 381 413 445 1477 1509 I 7D 1125 1 
94 5E 286 318 350 382 414 446 478 510 7E 126 
95 SF 287 319 351 1383 1

415 447 1479 1511 7F 1127 lR¥~~~r 
I ~~mJ.\t- -.ro-4r-'-Z-·---4"! rr---~--~41-' ---'---------....--

ASC I I I ( ) * +, / 
HEXADECIMAL 28 29 2A 2B 2C 2D 2E 2F 

______ ,_ H~g.?.~~~~e~~'!.d __ !._._~~ _____ '._. __ 
~-~.-~---
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COORDINATE CONVERSION CHART (CONTD) 

-~Low6RDER -X-- -----.---------.---------.--.-.-.- ---COW-ORDER-Y-I 
AlnI DE-C-.- HEX X or Y COORDINATE -HEX DEC;-ASCII 
-@..64405f2544-57f)-8"6406127041IT6 -96""- --~-

A . 65 41 513 545 577 609 641 673 705 737 61 97 a 
B 66 42 514 546 578 610 642 674 706 738 62 98 b 
C 67 43 515 547 579 611 643 675 707 739 63 99 c 
D 68 44 516 548 580 612 644 676 708 740 64 100 d 
E 69 45 517 549 581 613 645 677 709 1741 65 1101 e 
F 70 46 518 550 582 614 646 678 710 742 66 102 f 
G 71 47 519 551 583 615 647 679 711 743 67 103 9 
H 72 48 520 552 584 616 648 680 712 744 68 104 h 
I 73 49 521 553 585 617 649 681 713 745 69 105 i 
J 74 4A 522 554 586 618 650 682 714 746 6A 106 j 
K 75 4B 523 555 587 619 651 683 1715 1747 6B 1107 k 
L 76 4C 524 556 588 620 652 684 716 748 6C 108 1 
M 77 4D 525 557 589 621 653 685 717 749 6D 109 m 
N 78 4E 526 558 590 622 654 686 718 750 6E 110 n 
o 79 4F 527 559 591 623 655 687 719 751 6F III 0 

P 80 50 528 560 592 624 656 688 720 752 70 112 P 
Q 81 51 529 561 593 625 657 689 721 753 71 113 q 
R 82 52 530 562 594 626 658 690 722 754 72 114 r 
S 83 53 531 563 595 627 659 691 723 755 73 115 s 
T 84 54 532 564 596 628 660 692 724 756 74 116 t 
U 85 55 533 565 597 629 661 693 725 757 75 117 u 
V 86 56 534 566 598 630 662 694 726 758 76 118 v 
W 87 57 535 567 599 631 663 695 727 759 77 119 w 
X 88 58 536 568 600 632 664 696 728 760 78 120 x 
Y 89 59 537 569 601 633 665 697 729 761 79 121 Y 
Z 90 SA 538 570 602 634 666 698 730 762 7A 122 z 
[ 91 58 539 571 603 635 667 699 731 763 78 123 

92 5C 540 572 604 636 668 700 732 764 7C 124 
93 5D 541 573 605 637 669 701 733 765 7D 125 
94 5E 542 574 606 638 670 702 734 766 7E 126 

I O;IMAL ~5 ___ ~~_ 543 _5_: __ 6:: 6:; __ ~~_t:-r;J7_::-pF 1_~2_~L~~~r 
,ASCII I 0 1 2 3 4 5 6 7 

I~EX~~~~~M_~L 3_0 ___ ~~_Hi~~ ort!_r __ x.~~~d_ i5 ___ ~6 __ _=_7L __ . __ . ____ 1 
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@ 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
[ 

] 

ID~~ 

LOW ORDER-X-
rI-~DE-C-. HEX 

64 40 
65 41 
66 42 
67 43 
68 44 
69 45 
70 46 
71 47 
72 48 
73 49 
74 4A 
75 4B 
76 4C 
77 4D 
78 4E 
79 4F 
80 50 
81 51 
82 52 
83 53 
84 54 
85 55 
86 56 
87 57 
88 58 
89 59 
90 SA 
91 5B 
92 5C 
93 5D 
94 5E 
95 SF 

m~r; 
-''- _ ...... _--

COORDINATE CONVERSION CHART (CONTD) 

;sJnd rm~m~~T gg:r:~~r-~r~~~~~ .--

768 800 
769 801 
770 802 
771 803 
772 804 
773 805 
774 806 
775 807 
776 808 
777 809 
778 810 
779 811 
780 812 
781 813 
782 814 
783 815 
784 816 
785 817 
786 818 
787 819 
788 820 
789 821 
790 822 
791 823 
792 824 
793 825 
794 826 
795 827 
796 828 
797 829 
798 830 

833 865 897 929 961 993 61 97 a 
834 866 898 930 962 994 62 98 b 
835 867 899 931 963 995 63 99 c 
836 868 900 932 964 996 64 100 d 
837 869 901 933 965 997 65 101 e 
838 870 902 934 966 998 66 102 f 
839 871 903 935 967 999 67 103 9 
840 872 904 936 968 1000 68 104 h 
841 873 905 937 969 1001 69 105 i 
842 874 906 938 970 1002 6A 106 j 
843 875 907 939 971 1003 6B 107 k 
844 876 908 940 972 1004 6C 108 1 
845 877 909 941 973 1005 6D 109 m 
846 878 910 942 974 1006 6E 110 n 
847 879 911 943 975 1007 6F III 0 

848 880 912 944 976 1008 70 112 P 
849 881 1913 1945 1977 110091 71 1113 q 
850 882 914 946 978 1010 72 114 r 
851 883 915 947 979 1011 73 115 s 
852 884 916 948 980 1012 74 116 t 
853 885 917 949 981 1013 75 117 u 
854 886 918 950 982 1014 76 118 v 
855 887 919 951 983 1015 77 119 w 
856 888 920 952 984 1016 78 120 x 
857 889 921 953 985 1017 79 121 Y 
858 890 922 954 986 1018 7A 122 z 
859 891 923 955 987 1019 7B 123 
860 892 924 956 988 1020 7C 124 
861 893 925 957 989 11021 7D 125 
862 894 926 958 990 1022 7E 126 

_8_:J:-t~~J9_:: 19:~ L~:3 L~F_~2~~~~~ 
8 9 7 < = > ? r 

7991831 1 

56 -~r-

IASCII 
HEXADECIMAL 

L __ . ___ .. __ _ __ 3_8~ ~9_1I-~~~_or~:r X 3;nd iD 3~ ___ 3~ __ ._. _____ .. ____ 1 
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GRAPHIC OPTION ESCAPE SEQUENCES SUMMARY H 

This appendix summarizes the escape sequences used with the 
graphics option. 

I::::: 
CHAR. CODE 

NUL 00 

~SOH 

STX 

EXT 

'!Q!--
ENQ 05 

1~ 06 

BEL 07 

-------._-

KEYING 
_SEQ.~ 

CTRL @ -------

CTRL e 

CTRL f 

*EFFECT WITH ESC CONDITION CLEAR *EFFECT WITH ESC CONDITION SET 

----------------------
No Eff~~t.._. __ -_______ -___ -___ -___ ~~_ Effect:..'!.. ______ -____ -____ _ 

No Effect. Alpha Mode - Causes the 
terminal to transmit status 
and alpha cursor position 
and does not change bypass 
condition. 
Graph/Poi~t~~lot/Block Mode -
Causes terminal to transmit 
status and beam position and 
does not change bypass 
condition. 
q~~~ - Causes terminal 
to transmit the GIN cursor 
position, selects alpha mode 
and does not change bypass 
condition. ------------..----------- ----'---------_._-----------
No Effect. --_._-----_._._----------_.-

CTRL g ~lEha/Poi~~!.~t/~!.ock ~~ AlEha/~~!..I.!.~:.~t/Blo~_ Mo~ 
Clears bypass condition and Clears bypass condition and 
sounds audible alarm. sounds audible alarm. 
GraEh Mode - Following GS, Graph Mod~ - Following GS, 

Icauses the first vector causes the first vector 
to be written, clears bypass to be written, clears bypass 

-t----t------ I~~:?~i~~~~~:un~au:: ___ ~~~?2~~~~_an~~:=_~~~~~~ 
, BS _\08 or ERASE IMoves the cursor one position Moves the cursor one position 

or CTRL h to the left and clears bypass to the left and clears bypass 
or I condition. If at leftmost condition. If at leftmost 

62940076 

position on a line, cursor position on a line, cursor I 
moves to rightmost position on moves to rightmost position on 
line above. If at first line above. If at first 
position of topmost line, 
cursor moves to last position 
of bottom line. ERASE 
additionally erases character 
if LINE-OFF or HALF is selected. 

position of topmost line, 
cursor moves to last position 
of bottom line. ERASE addi­
tionally erases character if 
LINE-OFF or HALF is selected. 
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-·--r----...----·-----T--~--------------- -----------_._------
ASCII HEX 
CHAR. CODE 

HT 09 

KEYING 
~UENCE 

I or 
CTRL i 

*EFFECT WITH ESC CONDITION CLEAR *EFFECT WITH ESC CONDITION SET 

-----.---------------------------~---
Moves the cursor one position Moves the cursor one position 
to the right and clears bypass to the right and clears bypass 
condition. If at rightmost condition. If at rightmost 
position on a line, cursor position on a line, cursor 
moves to leftmost position on moves to leftmost position on 
next lower line. If at last next lower line. If at last 
position of bottom line, cursor position of bottom line, cursor 
moves to leftmost position of moves to leftmost position of 

__ .--1t--__ -t-_______ . __ .-+-t;;;.,.o;..l.po;.. __ l~~~· n;;.;;.e,.;...;...~ ____ to line. 
LF or Moves the cursor down one line No effect. Leaves:E:SC condi-LF OA 
CTRL j and clears bypass condition. If tion set. 

at bottom line, cursor moves to 
top line. No effect if not in 
alpha mode. 

:---+-O--B~-+C'-T-RL--k-----t--M~o""'v-e~s'-t'-h-e-c'-u-r~-r-u-p-o-ne line ---- ~ves the cursor up one l~~--I 
and clears bypass condition. and clears bypass condition. 
If at top line, cursor moves If at top line, cursor moves 
to bottom line. to bottom line. 

-----~~----+----~-.-.-----~~~~~~~~~------.----

FF OC CTRL 1 No Effect. 

.-----+-~-~~-------~~.--~------.-------------------------

Clears screen, selects Alpha 
Mode, moves position to upper­
left corner of display, and 
cle~rs bypass _<:..q,I.!.<!-ition:=,:... _.~~_ 

CR OD NEXT or 
CTRL m 
or CR 

Moves cursor to leftmost posi­
tion of current line, resets 
the terminal to Alpha Mode and 
clears bypass condition. 

Leaves ESC condition set. 

,. 
-.-.-t---"-+-----.--~-~_1r__-------~-------------.-. 

SO OE CTRL n No Effect. No Effect. _ .. __ .... - ---------r--.--------.-------.--.---+---. 
SI OF CTRL 0 .-.--1---

No Effect. No Effect. 
-~~--";;""-----r-' -----.-----.--.----.-.-4--~;;;......;..,:;;...;;~.;....---

12.!!1!.-r--!Q..-r£!~ 

IDC1 11 CTRL q 

No Effect. No Effect. 
---------.-------.-------~~ 

No Effect. Al£ha Mode - Selects inverse 
video write. 

-'--r--'--'- -.--f-----------.-.----- 0t~~~es - Selects erase. 

DC2 12 CTRL r 

H-2 

No Effect. Alpha Mode - Selects 
overstrike write. 
Other Modes - Selects write. 

62940076 



--- -- - ----
_. --. 

ASCII HEX KEYING *EFFECT WITH ESC CONDITION CLEAR *EFFECT WITH ESC CONDITION SET 
CHAR. CODE SEQUENCE - - - -
DC3 13 CTRL s No Effect. Al:eha Mode - Selects 

overstrike erase. 
Other Modes - Selects erase. 

DC4 ·14 CTRL t No Effect. Al:eha M<2.~~ - Selects clear 
write. 

--- Othe;:~~s - Selects write. .-
NAK 15 CTRL u No _Effect. No Effect. - ---- ---
SYN 16 CTRL v No Effect. No Effect. - ----- - --
ETB 17 CTRL w No Effect. Make screen co:e~ ro------.......-.------ - -
CAN 18 CTRL x No Effect. Selects~~~~~~~_. ______ 

Selects block mode and clears 
EM 19 CTRL Y_~~_ b~ass <I~~lli!2.ll!._ Undefined. -
SUB 1A CTRL z No Effect. Selects GIN mode and selects 

- ----------_. by:eass cOll~ition. --
ESC 1B ESC Sets ESC condition Leaves ESC condition set. 

1---- tll!i!nnin51 of an ESC seq;uence):. -------.-
FS 1C CTRL Selects point plot mode and Undefined. 

clears bypass condition. 

---~- - - -- I 
GS 1D CTRL ,] Selects graph mode and clears Selects graph mode and clears 

bY'Qass condition. ~l£ass condition. ----1'"-'--r--~---- ------~-- ---_.- -.---------.----
RS 1E CTRL = No Effect. No Effect. .--.-.- ----" ------------
US 1F CTRL GIN Mode - No effect. §.~~~ - No effect. - other Modes - Selects alpha Other Mo~~ - Selects alpha 

mode and clears bypass mode and clears bypass 
condition. condition. --- t-- - ---- No effect. Discards character 

1 21 ! See Note -1:. _____ ------_.- fol!.owinq the ! character. -
7 37 7 See Note 1. Selects size 0 al:eha characters ---
8 38 8 See Note 1. Selects ~~l_al:eh~ characters -
9 39 9 See Note 1. Selects size 2 alpha characters I ---------
: 3A : See Note 1. Selects size 3 alpha characters I 
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I ASCII HEX KEYING *EFFECT WITH ESC CONDITION CLEAR *EFFECT WITH ESC CONDITION SET 
CHAR. CODE SEQUENCE -"_ .. _-

7 3B 7 See Note 1. Selects size 4 aleha characters .. 
Selects scaled coordinates 

< 3C < See Note 1. with Y bias. - Selects scaled coordinates 
= 3D = See Note 1. without Y bias. 

> 3E > S!..ELl!2.te 1. Selects unsealed coordinC!..tE!.s __ --
[ 5B [ See Note 1. Selects X~on/X-off tlaa~ing -
] 50 ] See Note 1. Deselects X-on/X-off fl~~ -

All -- See Note 1. No Effect. 
others 

_.-
*ESC Condition is initiated by receipt of an ESC character and terminates following the 
receipt of the following character unless otherwise shown. 

Note 1: Code is displayable character in alpha mode, or part of a coordinate in 
point-plot, and graph and block modes. 
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