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SECTION 1 

INTRODUCTION 

The ciurroughs TD 700 or TD 800 Terminal Input and Display System is a 
free standlng, self-contained display device which has the capability 
to accept an~ tc disolay information locally and to exchange informa­
tion with a ce"tral processor or another terminal in a half duplex mode 
over either half or full duplex communication circuits. The terminal 
is designed to operate with several keyboard configurations or with­
out ~ keyboard in both international and domestic aoplications. The 
T~ 700/oOO Terminal acts as an interface between the operator and a 
rew.ote syste[. The TD roe system is comorised of three interdependent, 
semiautonomous subsystems: a SELf-SCAN9Panel ~isplay C•l), the 
keyboard and keyboard interface, and control. The SELF-SCAN Panel 
is a unique adaption of the dot matrix technique in which an array of 
gas-filled cells may be selectively illuminated to display the various 
characters of a message. Burrcughs SELF-SCA~ Panel emoodies a novel 
electronic s~anning technique which results in a high-contrast, 
steady-state disolay. 

The TO BOC system is comprised of two subsystems: a screen/control 
unit and the keyboard and keyboard intP.rface. Control logic circuitry 
links the subsystems together to form the complete TD 700 Terminal 
System or TD 800 Termin3l System. 

Burroughs Tu 700 employs an important advance in readout technology, 
the SELF-SCAN Panel Display. This new method of displaying both aloha 
and numeric data provides significant improvement in the reliability· 
and effectiveress of a visual display device through the elimination 
of the cathode ray tube. The SELF-SCA~ Panel requires lower voltage 
power suoplies, no deflection circuitry, and no focusing. With the 
eliwination of these analog circuits the downtime normally nece~sary 
for routine C~T adjustments ar~ failures is also eliminated. The use 
of completely digital positioring circuitry makes the TD 700 a much 
simpler device to maintain. The SELF-SCAN Panel Display is economical 
because of the aoprcximately rinety p~rcent reduction in necessary 
electronic drive circuitry. The TD 700 is a more readable device than 
a cathoce ray tube because of the increase in character size. There 
is no drift ir. character size or position. There is a high degree of 
contrast betweer th~ displayed charact~rs and the background. The 
TO 700 is cow.oact and modular. The keyboard, SFLF-SCAN Panel Display, 
and the control unit mav be installed as a single unit or as separate 
modules connected by six foot cables. System configurations are 
flexible because any available screP.n or keyboard may be cable-connect­
ed to an installed control unit. In short, the TD 700 Display Terminal 

---~----------------
1 SELF-SCA~ is a Burroughs registered trademark whi~h identifies a new 

type of visuRl disotay. 
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offers compactness, modularity, reliability, simplicity, and an easily 
readable display at a significant savings when comoared with the over­
all cost of a conventional cathode ray tube installation. 

1-2 

Figure 1-1. TO 700 INPUT ANO 
DISPLAY SYSTEM 
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The large screen capacity of the TD 800 is the ideal complementary 
pro duct tc the TD 700. With the 950 or 1920 character rlisplay, 
virtually any applicati o n can be handled by the TD 800 Input and 
Display System. As requirerrents chan ge, the displayed capacity of the 
960 character screen/control unit can be doubled through field 
modification. The TC 800 is comoact and modular• the keyboard and the 
screen/control unit ~ay be installed as a single unit or as separate 
modul es connected by a six foot cable. System configurations are 
flexible because any avai labtP keyboard may be cable-connected to an 
instdlled screen/contrcl unit • 

Figure 1-2. TD 800 INPUT ANO 
DISPLAY SYSTEM 
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a. Cn-line/off-line caP~bility. 

b. TD 700 Display screen. 

1) Capacity of 256 characters CB rows X 32 characters). 
2) Panel viewing area - 31.2 square inches C201.3 sq. cm>. 

c. TD 800 Dis~lay screen viewing area - 71.3 square inches 
<460 sq. crn. 

d. Audible ~lar~ on inco~ing message. 

e. Line terminal activity indicator. 

f. Brightness control. 

g. Audible alar~ volu~e central. 

h. Modular 1.1nits 

i) TO 700 - Panel disolay, keyboard, and control. 
2) TD 800 - Screen/control unit and keyboard unit. 

i. Edit Package 
The Edit Packaqe includes: 

1> Forms 
2> Tabulate 
3) Character Insert/Delete 



• 
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The following systew features are orovided and the customer should 
select one of the available alternatives for each feature. 

a. Keyboard 

1> Data Comm Alaohanuweric (typewriter>. 
2) Source Data Input Ckeyhoard>. 
3) Numeric <10 key adding machine) • 
4) No keyboard (receive only display). 

b. Type of Data Transwission 

1> Asynchronous. 
2> Synchronous. 

c. Remote Site Configurations. 

d. Line Discioline. 

1) Burroughs Standard Poll/select. 
2) Point-to-Point. 
3> IBM 2260 Comwunications Procedures. 

e. Character Sets. 

1) Domestic ASCII 
2> International <various sets available>. 

f. TD 800 Screen Capacity. 

1> 960 Characters C12 rows X 80 characters). 
2> 1920 Characters C24 rows X 80 characters> • 

1-5 



The following features may be used to supplement the basic terminal 
configuration. 

a. Transmission Rate Selection Dial. 

b. Multipoint Group Sel~ct and Broadcast Select Communications 
Procedures. 

d. Programmatic Mode Control 

e. Transmission Number 

f. TD 700 Extended ~ewory 

h. Keyboard Security Lock. 

Commencing with the prorluction of the TD 800, the terminal system 
aesign has incorporated a number of new features. The differences 
are noted by identifying the earlier TD 700 as Design level 1 CD/Lt> 
and the tater model TD 700 and TO 800 as Design Level 2 CD/L2>. The 
Design Level 2 begins with serial number 4001. The identification 
plate on the terminal will have the design level specified CD/ll or 
D/L2>. 

The TO 700 D/l2 has been designed so that it may be modified to operate 
as a TO 100 O/Ll. The TO 800 uses D/L2 keyboard subsystems and communi­
cations interface. The following Table defines the caoabilities of 
the Dill and O/l2 terminals. The differences will be discussed under 
the o1sptay Subsystems Section and the Communications Interface 
Section. 

1-6 
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TABLE 1 

DESIGN LEVEL SUMMARY 

1. Keyboard - Typewriter, Data Prep, Numeric, None 

D/Ll D/L2 

Yes Yes 

2. AC Power: 100V-127V, 200V-240V +5%, -10%, 50-60 Hz. Yes Yes 

3. Commu~ication Procedures -

a) Multipoint - Poll 
Select 

Fast Select 
Broadcast Select 
Group Select 
Contention 
Group Poll 

b) Point-to-Point - Switched Line 
Dedicated Line 

c) Transmission NO. @ or A 
0 or 1 

4. Interfaces -

a) RS232C/CCITT Asynchronous 75-1800 baud 
b) RS232/CCITT Synchronous 2000-2400 baud 

4800 baud 
c) Two Wire Direct 1000 max 150-2400 baud 

4800 and 9600 baud 

5. Software Controllable Functions -

a) DCl - Programmatic Mode Control 
b) BS - Backspace 
c) LF - Cursor down 
d) DC3 - Cursor up 
e) HT - Tab 
f) CR - Carriage Return Line Feed 
g) FF - Home and Clear 
h) DC4 - Home 
i) US/RS - Forms Delimiter and 
j) VT - Extended Memory Paging 
k) DC2 - Forms Enable 

6. Features -

a) 
b) 
c) 

d) 
e) 
f) 
g) 
h) 

Fixed Tab 
Character by Line Insert/Delete 
1. Forms using [and] Total Transmission 
2. Forms using f and} Transmission to ETX 
Concatenation 
Baud Rate Select Switch 
Extended memory 
Printer Interface 
Keyboard Security Lock 

Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
No 
Yes 
No 

Yes 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 
No 

Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

1-7 
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SECTION 2 

T~ 700/800 DISPLAY SUBSYSTEMS 

The TD 70C Display Subsysterr is co~prised of the following major 
functiona l blocks: ar. MOS (Metal Oxide Semiconductor) character 
generator, an MOS random access memory, dot pattern storage 
buffers and demultiplex circuitry, timing and mode control , 
cursor generation and control , anode and cathode drive eletronics 
for the display panel, and the SELF-SCAN display panel. The 
TD 800 8isplay Subsyste~ consists of the following: an MOS 
character generator, and ~OS random access memory, timing and 
mode control, cursor generation and control, solid state drive 
electronics for the CRT monitor, and the CRT monitor. 

The display panel is a SELF-SCAN display panel with a character 
capacity of 256 ce rows x 52 char~cters). For display char­
acteristics see Appendix C • 

Figure 2-1. TD 700 SELF-SCAN 
DISPLAY PANEL 



The display ]Onitor is a 1?" CRT display with character 
cap2cit~es of 9EO <12 rows x 80 characters) and 1920 <24 row s x 
BC characters)~ For display characteristies see Appendix C. 

Figure 2-2. TD 500 DISP LAY MONITOR 

2-2 
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64 CHARACTER GENERATOR. 

The 64 character generator contained within the display subsystem 
produces a set of characters frcm a modified ASCII subset code 
consisting of six bits per character from columns two through five 
of a modified ASCII code chart <see Appendix 6-1>. The character 
generator handles the ASCIJ characters with both the seventh bit 
and the eighth (or parity) bit stripped away. The character decoding 
circuitry is capable of recognizing the lower case alohabetical ASCII 
codes which occur ir columns six and seven of the Standard ASCII code 
chart and translating them to the equivalent upper· case codes. Codes 
from columns zero and one may appear as alphabetic characters if 
transmitted as part of the text of a message. STX, ETX, EQT, ENQ, 
CR, DLE/X, oc1, DC2 are exceptions for Design Level 1 and column 
zero and rows one throu~h eight of column one are exceptions for 
Design Level 2 which are used to enable soecific functions within the 
terminal • 

Figure 2-3. GRAPHIC CHARACTERS 
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The memory of the TO 700/800 terminal is rando~ access solid state 
MOS CMetal Oxide Sericonductor>. The cursor positioning control cir­
cuitry deter~ines the mP.~ory ~ccess point. Each TO 700/800 terminal 
memory basically has a capacity equal to the char~cter capacity of the 
display oanel. A TO 700 optioral exoanded memory extends the char­
acter storage capacity to 1024 characters. 

The disolay subsystem generates a visual cursor to display the relative 
position for data entry into, and recovery from, memory. The TO 700 
Cursor consists of the full five by seven character dot matrix blinking 
alternately with the character contained in the location. The TD ~00 
Cursor is the negative image of the character in the character 
position. The cursor location is stored in a soecial cursor 
mewory location rather than in the display memory. As each 
character is entered into or read from the display memory, the 
cursor advances to the next character position to the right, or 
to the beginnin£ of thP. next line when the precedirq line has 
been filled. From the last line right-most position the cursor 
returns to "home" ir the upper left-most character position. 

v 

The cursor is moved in the apnropriate direction by the following 
keys: Line Feed, Reverse Line Feed, Forward Space, Backspace, 
Howe. The T~ 700/800 cursor is non-destructive allowing the 
operator to space "over" or "through" data without destroying it. V 

For example, to change the spelling of the word "DOTE to DATE", the 
operator would move the cursor forward through the "0" and into 
ocsition over the "O". She would then tyoe "A~ which would replace 
the "0", and continue moving the cursor forward through the "T" and the 
"E" using the Forward Soace key. 

The display subsystew accepts data on parallel input tines. The code 
for data may be fourj in the modified ASCII code chart. CSee Aooendix 
B-1). All data is entered into memory sequentially beginning at the 
first ~osition <column one, row one, the upper left-hand corner of the 
display screen). Data is entered left to right, proceeding from the 
rightmost character oosition of one row to the leftmost character 
position of the next row. When the cursor has passed through all 
character positions, it returns to "home" or the beginning position. 
If all positions are not filled the cursor remains in the position 
following the last char~cter entered. 

2-4 
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The display subsystem has in conjunction with t~e keyboard a 
tabulation feature. The fixerl tab stops are located every eighth 
pcsition starting with the first oosition of each line of the display, 
sucn as the first, rirth. sevPnteenth, etc. Be yond the twenty-fifth 
character position o n the TD 700 or the seventy-third character 
position on the T ~ eoo use of the TAB key causes the cursor to ston at 
the first position of t,e next line • 

This feature orcvides the can~hi Lities for handling orotected and 
unprotected data in both the receive and transmit modes. The forms 
mode is used to send "Maps" or layouts from the central processor to 
assist tne operator in inputting data in the proper format. In forms 
mode, data is divided into two catagories: protected and unprotected. 
Protected aata cannot be altered by the operator. Unprotected data 
may b e edited, er new data ~ay be ent e red in the unprotected area. 
Unprotected data fiel~s. which may consist of from 1 to 255 characters 
on the TD 700 or to 959 or 1919 characters on the TD eoo, are bracketed 
by delimiters. Each delimiter takes one position in memory. The 
curs0r may be positioned in any of the character locations in an un­
protected data field. The curscr~ upon entering a orotected data 
field from Mn unprotected datM field, will advance to the first char­
acter locatiori tollo:..iinq the leading deli[fliter of the next unprotected 
data flelc. 

USE OF FORMS IN OF.SIGN LEVEL 1. 

In the TD 700 D/Ll the ~emery is always cleared and the cursor is homed 
when the te rw.inal receives the STX ch a rac~er in the incoming message 
character strea~. The certral processor must send the protected and 
unprotected infcrwation with delimiters as one message to the terminal. 
The left Cor open) ~racket ch2racter (column 5, row llJ precedes an 
unprotected d ata field and the right Cor close) bracket character 
(column s, row 13) follows the unprotected data field. The central 
pr oces sor caus es the terminal tc be in the forms mode upon receipt of 
the message by transmission of a ~C2 character (column 1, row 2) 
anywhere in the text of the message (between STX and ETX, usually 
irrmediately preceding ETXJ. The DC2 character does not take uo a 
position in [.eme ry. After receiving the oc2, the terminal illuminates 
its forms indicator to alert the operator if the messa~e contained no 
errors. The terminal then enter~ the Local Mode for operator data 
entry. 

The line fee d, reversA line feed, bracket, and return keys are in­
opPrative in the forms mode. The bracket c~aracters may not be used 
as text tecause they are recoanized as delimiters. The TAB key advdnces 
tne cursor to the first data character Location of the next unorotected 
data fielc. The CLEAR key er~ses only data in unprotected fields. 
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When transmitting a message to the central orocessor while in forms 
mode .. the terwinal transmits only the unprotected data .. the delimiters V 
(brackets> are not transmitted. All unorotected data is transmitted 
from the terminal regardless of the location of the cursor. The 
central processor usually transmits a complete message including 
protected and unprotected data and the DC2 character to the terminal. 
The text of each message indicates with the presence or absence of the 
OC2 character the status (forms or normal) of that message. A typical 
forrrs message from the central processor to the terminal would have 
the following fcrrr.at: 

---where p = protected data and u = unprotected data: 

••• STX N~~E [JAME~ ooE] ADDR~SS [123 
u 

ANY STREET] DC2 •• ETX • 

The number of protected characters per field is a function of baud rate 
as shown in the following chart: 

200 
300 
600 

1200 
1800 
2COC 
2400 

RCO 
512 
256 
128 

90 
eo 
64 

When the terminal is not in the forms mode .. the forms indicator light 
is extinguished and the terminal does not recognize bracket characters 
as delimiters. Wher a message is transmitted to the terminal contain­
ing a DC2 character but not containing at least one left bracket .. the 
terminal does not go to the forms mode. The terminal ooerator may 
control the forms status of the terminal by using the forms control 
push button. The forms control button may be used to either place 
the terminal in forrrs mode or remove it from forms mode .. and provides 
the operator with an override capability. The coordination of forms 
with the central processor becomes the operator's responsibility when 
the forms control push hutton is used. 

USE OF FORMS IN DESIGN LEVEL 2. 

In the Design Level 2 Tn 700 and TD 800 the forms option provides the 
capability for the handling of protected and unprotected data by the 
terminal in both message receotion and transmission modes. The central 
processor causes the terminal to operate in the forms mode by the 
transmissiQn of the DC2 character Ccolumn l.o row 2> in the text of the 
message. The JC2 character is not stored in memory. Upon receipt of 
the OC2 character the forms irdicator is lit to alert the ooerator to 
the active forms status ard the cursor is placed to the right of the 
first left delimiter from the heme position. The left brace character ~ 
<column 5 .. row 15> or the US character (column 1 .. row 15) precedes an 
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unprotected data field and th~ riqht brace character <column s, row 14> 
or the RS character Ccolumn 1, row 14> follows the unorotected data 
field. A field e"gineering modification is available to change the 
delim;ters to brackets <column 5, rows 11 and 13) for Design Level 1 
compatability. If the OC2 character is placed followi.ng STX and 
preceding the message, only the unprotected area of the forms message 
already stored in t~e memory of the terminal will be filled starting 
at the right of the first left delimiter from the home position. A 
second DC2 character in the sAme message will deactivate the forms 
mode. A delimiter is not valid in the first character position • 
The line feed and reverse line feed cursor control keys, left and right 
brace keys, and return key are inoperative in the forms mode. The 
delimiter characters may not be used as text by the central orocessor 
auring forms rnoce because they are recognized as delimiters. The TAB 
key advances the cursor to the first data character loc~tion of the 
next unprotected data field. The CLEAR key erases only data in un­
orotected fields. 

When transmitting a ~essage to the certral processor while in forms 
mode, the terwinal transmits only the unprotected data, the delimiters 
<braces> are not transmitted. All unprotected data from thB first 
p~sition after the first left delimiter to the cursor position, is 
transmitted. A message transmitted by the central processor and not 
containing the DC2 chara~ter is treated as a standard message by the 
terminal. As a result, the terminal is taken out of the forms mode. 
A typical forms mess~ge frorr the central processor to the terminal 
would have the followinq format: 

---where p = protected ~ata and u = unorotected data: 

••• STX NA~E {JA~ES D~E} ADD~ESS {i23 A~Y STRFET} ••• oc2 ETX. 

When the term~nal is nqt in t~e forms mode, the forms indicator 
light is extinguished and the terminal does not recognize brace 
characters as delimiters. If the central processor transmits 
a message to the terminal containing a OC2 character when the terminal 
memory does not already contain at least one left bracket, the terminal 
does not remain in the forms ~ode, the forms indicator will not remain 
illuminated, and the cu.rsor will halt at the first position on 
the disclay. The termi~al may be returned to the receive mode 

• while in forrrs mode by the actuation of the receive <RCV> key. 

u 

The terminal operator m~y control the forms stat~s of the terminal 
by using the forms control push button. The forms control button 
may be used to either pl ace the terminal in forms mode or remove 
it fr~m forrrs mode, and provides the op~rator with an override 
capability. The co-ordination of forms with the central processor 
becomes the operator's responsibility when the forms control push 
button is used. 
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Character insert and delete are imoortant edit features i~ allowing 
an operator to correct in~ut mistakes such as misspP.lling. The 
character insert key, when deoressed by itself, inserts a space at 
the position of the cursor. When it is depressed in conjunction 
with any alpha er numeric keyp it will cause that character to be 
inserted at the cursor location. All succeeding characters on that 
line will be shifted right one space for each character inserted. 
Any surplus characters will be shifted off the right end of the 
line into which the character or space was inserted and lost. During 
forms mode all succeeding characters will be moved up to the first 
right delimiter. Ary surplus characters in forms mode will be lost. 
Depression of the Char~cter Delete key causes the character at the 
cursor location to be deleted and all succeeding characters within the 
line or unprotected aata field to be shifted one space to the left, 
entering a space on the right. 

The Display subsyste[ may ootionally use character generators producing 
characters required by the ;nternational market. 

Expanded ~emory in the TO 700 gives 1024 character memory capacity to 
a display with 256 character oositions. The memory is organized into ~ 
four pages of 256 characters. Each paqe may be displayed in turn at 
the option of the operator. Alt four pages may be transmitted to 
the Central Processor or sent by the Central Processor in a contiguous 
block of 1024 characters cf data. The expanded memory pages are all 
enabled at the start of every terminal selection. 

Two controls are available to the operator via the memory/advance key. 
In the unshifted mode, the key will advance the display from Page to 
page. Each depression moves the display one page in a Page 1-2-3-4 
order, moving the cursor to the home position of each page. In the 
shifted modep the key alternately enables or disables the expanded 
memory, leaving only page one accessible in the disabled state. Each 
depression in the shifted mode moves the cursor to page one home. When 
the terminal is not ir the forms mode the expanded memory, when 
enabled, wi tl automatically advance to the -next page when a message to 
or f~om the terminal exceeds the limits of a pa~e. However, the 
expanded memory will not advance past the starting address of the 
message. For the TO 700 D/L2P the ASCII code VT Ccolumn Q, row 11> 
transmitted after STX and before ETX causes the cursor to advance 
to the next page howe. 

four lamps on the keyboard indicate which page is being displayed when 
the expanced memory is enabled. All lamos are extinguished when 
expanded memory is disabled indicating that only page one is available 
for display ard access hy the operator. 
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An audible indicator sounds for aooroximately 1/2 second when the 
cursor is advanced via the kevboard through the eighth position from 
the end of each oage. A ouadrupte "beeo" occurs when the cursor is 
advanced from paqe 4 to paqe 1 by any local operation including 
cursor controls, forw.s, clear• or tab. 

Transmission of data from TO 710 is from paae one home to the position 
of tne cursor when the operator deDressed the XMT key on tne keyboard. 
All unprotected data from a Tr 700 O/Ll in forms mode will be trans­
mitted beginning with the first unprotected character after page one 
how.e position. Transmission of data from a TD 700 D/L2 in forms mode 
begins with the first unprotected character and continues with all 
unprotected data up to the position of the cursor. An ETX character 
is inserted at the cursor position of the terminal with the exception 
of U/Ll in forms mode in which the heme oosition becomes the ETX 
pQsition. The trans~itted ETX ch~racter is followed immediately by 
RCC. The ETX position may be on any of the four oages. Receotion of 
data into memory will causes an overflow error when the cursor is moved 
into the previously received or transmitted ETX postion on TD 700 
D/Ll by any cursor movement other than DC2, DC4 or FF. 

All cursor controls are available in expanded memory if the terminal 
is not in forrrs. rorward space from the lower right of a page 
advances to uoper left of the next page. Line feed in the bottom 
line of a page advarces to the top line of the next page. Reverse 
line feed in the top tine of ~ oage backs to the bottom line of the 
orevious page. Return in the bottom line of a oage advances to the 
upper left of the next page. Heme returns the cursor to page one 
home. 

The FF character erases all four pages in parallel. When power is 
turned on, the four page exparded memory is enabled and all pages are 
erased leaving the cursor at rage one home. The CLEAR key erases only 
the one page on the disolay if nGt in forms. 

In the forms mode, enabling or disabling the exoanded memory homes the 
cursor to page one home and s~me as cage advance, causes a forms search 
leaving the cursor in the first position of the first unprotected data 
field after the home oosition of the rew page. Tab moves the cursor to 
the first position of the next unprotected rlata field. 

In the forms mode, the line feed, reverse line feed, and return are 
inhibited from the keyboard. Forward soace, backspace, insert, 
delete, and home act normally but may change pages if appropriate. 
Character insert and delete may move data from page to page if an 
unprotected data field cro~ses the page boundary. CLEAR erases all 
unprotected data on all four oages and returns the cursor to the 
first uncrotected data position after cage one home, as does HOKE. 
Any page without an unprotected data field cannot be displayed in the 
forrr.s mode. 

Transmission of data from the TO 700 Dill while in the forms mode 
begins with the first unprotected data character after page one home 
and continues with all the unrrctected data of the four pages if 
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enabled, of just page one, if disabled, when the operator depressed the 
X~T key. 

Transmission of data on TO 700 C/LZ while in the forms mode begins 
with the first unprotected data character after page one home and 
continues with all the unprotected data of the four pages if enabled 
or just oage one if disabled, but only up to the position of the 
cursor when the operator depressed the XMT key. 

Oisablinq expanded rrernory restricts memory access 
one by the operator. CLEAR erases page one only. 
exp&nded rremory and erases all four pages. 

and display to oage 
Power on enables 

All keyboarc and other controls act uonn a disabled exoanded memory as • 
they would a terminal without the expanded memory option. All four 
oage indicators on the keyboard are extinguished. Any form continued 
on other paqes is net accessible. Any unprotected data field conti nued 
on page two would be illegal if exoanded memory is disabled. For D/ Ll 
terminals~ access by the centr~l processor is restricted to page one if 
expanded memory is disabled. 

F igure 2-4. PAGING WITH EXPANDED MEMORY 
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The TD 700/~00 orinter option orovides the terminal with selective 
hard copy capability. Printing of data stored in the TO 700/300 
memory may be started by operator depression of the keyboard print key 
or by the central processor during selection which allows unattended 
printing of data. 

To cause printing of a message in unattended mode the central processor 
may send a DLE/P character following STX and prior to ETX. Printing 
will start following transmission of the ACK character to the central 
processor signifying that a good messAge was received. If a DCl 
character had been sent to hold the ter~inal in recieve mode 
<programmatic mode car.troll following reception of a messaqe then the 
terminal will be placed in local mode by the printer interface during 
printing and be returned to the receive mode at the completion of the 
print cycle. 

Printing of data stored in the memory is from Home to the oosition of 
the cursor at the ti~e of either the orint key depression or receipt of 
BCC. If the TD 700 extended memory ootion is enabled this may be up to 
four pages or 102~ characters. If the terminal is in the forms mode 
the entire enabled rr.emory will be printed including protected data. 
This takes the terminal out of forms wade to print then returns to 
forms, leaving the cursor at the first unprotected data position. A 
C~/LF will be sent to the printer at the start of each line. 



• 

SECTION 3 

KEYROARD SUP-SYSTEM 

The TD 700/AOO terminal contains a Keyboard Subsystem which provides 
for the manual entry of data to the display subsyste~. The rlata 
entered through the keyboard is si~ultaneously stored in the refresh 
memory of the display subsystP~ and displayed upon the SELF-SCAN 
panel. The key cb.aracteristics~ including soacing, pressure, and throw, 
are similar to an electric office typewriter. Three standard keyboards 
are available: cne similar to a typewriter keyboard, one with an in­
board numeric keyboard rese~blir.g as close as possible an ERCDIC key­
punch keyboard, an~ one with a ten-key numeric keyboard with the 
function keys grouoed to the riaht of the numeric keys. 
CSee Appendix A.> 

Figure 3-1. ALPHANUMERIC KEYROARO 



All TD 7CC/~OC keyboards have the following characteristics. 
Key stroke of approximately .02" <5.1 mm>. 
Key pressure of aporoximately ~.o oz. C84 g). 

Two Key Rollover - T~e TD 700/800 keyboard provides 2 key rollover. 
Buffered cutout provides for striking the first key to produce 
the first cutout code and 5triking the second key to produce the 
se~ond output code withDut releasing the first key. The first 
cede is retaired until the first key is released. Releasing the 
first key produces the seco~d code on the output lines. This 
feature is provided to allow for the ooerator who inputs data so 
rapidly that she strikes a second key before releasing the first. 

Shift key is an electronic, norlocking control which g~nerates the 
shifted output codes on the alohanumeric keyboards. 

Shift lock is an alternate action shift tock which locks the shift 
key in the shift position on the data preparation keyboard. 
Keyboard ciwensions are: 14.3 inches C36.3 cm> X 3.2 inches C8.1 cm> 
X 6.9 inches (12.5 cm} with a weight of 6.0 pounds (2.721 kilograms}. 

Function keys do not represent a oarticular character on the modified 
ASCII code chart. They arP. d~signed to perform the following 
functio11s: 

LINE FEEu c+>. 

Line Feed moves the cursor to the same relative position one tine down. 
When the cursor is in the bottom line, Line Feed causes it to be moved 
to the same relative position in the too line. This function is dis­
abled when the ter~inal is in the forms mode. 

REVERSE LINE FEED CtJ. 

Revarse Line feed causes the cursor to be moved to the same relative 
position one line up. When the cursor is in the top line, Reverse 
Line Feed causes it to be moved to the same relative position in the 
bottom line. This fu11ction is disabled when the termin~l is in the 
f orrrs mode. 

BACKSPACE <->. 

8acksoace moves the cursor backward one position. When the cursor is 
to the left edge of a line, bRckspace causes it to be moved to the 
right edge of the next higher line. If the cursor is in Home position, 
backspace causes it to ~e moved to the last position of the last line. 
In the Forms wade, backspace is en~bled only to the first character 
location in ar unorotecteo data field. ~ 
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F 0 R W A R D S P A C E <-) • 

Forward Space mcves the cursor one space to the right. If the cursor 
is at the right edge of a line, Forward Space causes the cursor to be 
moved to the first position on the next line. If the cursor is at the 
last position on the last line. Forward Space causes the cursor to be 
moved to the Home position. In the forms mo~e, Forward Space causes 
the cursor to move from the last position of one unorotected data field 
to the first position of the succeedir.g unprotected data field. 

HOME. 

Home causes the cursor to be ~oved to the leftmost positi6n on the top 
line <home position). In TD 700 terminals with extended memory, Home 
causes the first page of memory to be displayed with the cursor 
positioned at the upper left oosition. The Home key operates in un­
shifted mode only. 

CLEAR. 

Clear erases all data on the scre~n and moves the cursor to the home 
position. In TD 700 terminals with extended memory, Clear causes the 
enabled page only to be cleared. In the forms mode, Clear erases all 
unprotected data only and ~OVP.S the cursor to the first position of the 
first unprotected data field. Clear is accomplished by shifting and 
depressing the Clear/Home key. 

REPEAT <RFT>. 

Repeat~ when depressed with any alohanumeric key or Line Feed, Reverse 
Line Feed, Backspace, Forward Space, Carriage Return, Character Insert, 
or Character Delete, causes the repetition of that charscter or 
function in successive displav panel and memory locations. 

RETURN <RET>. 

Return moves the cursor from any position in one line to the first 
position of the next line. If the cursor is in the last line. Return 
moves it to heme. The Return functio~ is inoperative in the Forms 
mode. 

TAB. 

Tab causes the cursor to move forward to the next tab stop location. 
T a b o o s i t i o n s a r e a t e·v e r y e i <:i h t h c h a r a c t e r i • e • 1 , 9 , 1 7 , 2 5 , e t c • I n 
the Forms mode, use of the Tah key causes the cursor to move to the 
first positior of the next unorotected field. 

CHARACTER INSERT. 

Character Insert, when depressed with the key of the character to be 
added, causes the added character to be inserted at the cursor 
location. The succeeding characters within the tine are shifted one 
space to the right. Any surplus characters are shifted off the display 
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at the end of that line and lost. In the forms mode all s·ucceeding 
characters will be moved up to the first riqht delimiter. Any surp-tus ~ 
characters in forms mode will be lo~t. 

u 

v 
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CHARACTER DELETE. 

Use of Character Delete results in the removal of the character dis­
played at the cursor location. The succeeding characters within the 
line are rroved one soace to the left for each character deleted. 
Spaces are fed into the line frcm the right edge of the line. In 
the forms mode spaces are fed from the next right delimiter. 

The keyboards are designed for greatest possible ease in operator 
entry. Three keyboards are available and each is designed for entering 
a specific type of data. 

DATA COMM ALPHANUMERIC KEYBOARD. 

Domestic. 

This keyboard basically resembles a typewriter keyboard and is designed 
for greatest ease ir entering alpha data. It is the most common key­
board for basic alph3numeric input and inquiry. Functional keys are 
placed at the outside edges of the alphanumeric keys. SHIFT and TAB 
are oversized to facilitate operator use. Cursor control keys are 
located at both ends of the soace bar. Mode control keys are grouped 
together above and at the right side of the basic keyboard. CSee 
Appendix A.) 

Int er n at ion al • 

The Data Comm Alphanumeric keyboards may be provided with special 
characters to ~ake them adapt?.ble to the international market. 

DATA PREPARATION KEYBOARD. 

Domestic. 

This keyboard resembles an EBCDIC keypunch keyboard in the placement 
of numerals ar.d frequently used special characters. It is designed 
for ease in entering both alpha and numeric data and recommended for 
installations where operators are familiar with keypunches. The 
SHIFT key is double size to facilitate ooerator use. A SHIFT 
LOCK key is provided to enable the operator to enter strictly numeric 
data with one hand operation. The cursor control keys are located 
at both ends of the space bar. Mode control keys are qrouped together 
above and at the right side of the basic keyboard. CSee Appendix A.> 

International. 

The Data Preparation keyboard will also be supplied to international 
markets with the necessary an~ appropriate special characters. 

NUMERIC KEYBOARD. 

This keyboard is configured in the "Ten-key" adding machine layout 
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with the funtion keys grouped tc the right of the data keyboard. 
It is designed for strictly numeric data input. CSee Aopendix A.> 

NG KEYPC/\kD. 

An optional rr:odel of the TO 700 or TD 800 is available without 
keyboard for use in a receive-only installation. 

SECUHITY LOCK <OPTirltl!AU. 

A security lock is available as an option for the keyboard. The 
security lock will electric<:1lly inhibit unauthorized use of the key­
board by ~isabling the keyboard encoder outnuts. The security lock 
consists of a tumbler lock with a removable key and is located on the 
riqht side of the keyboard assembly. The keyboar~ may only be locked 
in the ~eceive or Local mcdes. 

Figure 3-2. KEYBOARD SECURITY LOCK 

The TD 700/800 terminal incoroorates indicators and controls which 
relate the mode of operation ~rd status of the terminal to the ooerator. 
These indicators Cwith the exception of the speed dial. power switch. 
and power on indicator> are lo~ated on the keyboard frame. 

TRANStqT {XMT). 

The Transmit mode indicator is illuminated by the depression of the 
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Transmit key and indicates th~t the terminal is transmit ready. 
Transmission of data is frorr page one home to the position of the 
cursor. All unprotected data from a TD 700 Dill in forms mode will be 
transmitted beginning with the first unorotected character after home 
position. Transmission of data from a TO 700/eOO 0/L2 in forms mode be­
gins with the first unprotected character and continues with all un­
protected data uo to the position of the cursor. Depression of the 
transmit key inserts an ETX at the cursor position of the terminal. 
Cwith the exception of 0/ll in forms mode in which the home position 
becomes the ETX position>. initiates a transmit operation and disables 
all keyboard keys except LOCAL and LTAI. The transmitted ETX character 
is followed imm~diately by BCC. The indicator is extinguished when the 
terminal receives an nACK" sionaling a successful transmission or when 
the termiPal is switched to Local mode. 

RECEIVE CRCV>. 

The Receive mode indicator is illuminated by the depression of the 
Receive key or by the successful completion of a data transmission 
from the ter~inal. The indicator signifies that the terminal is 
prepared to receive data and is extinquished when the terminal is 
switched to Local or Transmi·t mode. 

LOCAL. 

The Local mode indicator is illuminated by the deoression of the 
L o c a l k e y o r b y t h e us e o f t h e k e y b·O a r d w h e n t h e t er m i n a l i s i n 
the Receive mode with no data being transmitted to the terminal. 
It is also illuminated followirg the successful completion of data/ 
transmission from the terminal when the programmatic mode control 
is set to Local. The indicator is extinguished when the terminal 
is switched to the Receive or Transmit mode. 

FOR~S. 

The Forms indicator is illuminated whenever the terminal is in the 
Forms mode. Forms status iesults from either the terminals receipts 
of the OC2 character fro~ the central processor or by the activation 
of the FORMS key by the terminal operator Cat least one leading 
delimiter must be in the display data). Th~ Forms indicator is 
extinguished by the receipt of a central processor message with no 
DC2 character or with two DC2 characters. or by activation of 
the FORMS key by the terminal operator. 

P~INT COPTICNAL>. 

The illumination of the Print mode indicator and printing of data 
stored in the TO 700/800 memory may be started by operator 
depression of the Print key ~r by the r~ceiot of a DLE/P character 
following STX and prior to ETX. Printing in the unattended mode 
will start follcwing transmission of the ACK. character to the 
central processor sigrifying that a good message was received. 
T h e l i g h t w il l b e e x t i n g u i s h e d w h en p r i n t i n g i s c om p l e t e d .• 
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ERRGR. 

The Error indicator is i tlurinated when a character Parity or 
block check error is detected by the terminal in data being 
received or when the received message exceeds t~e display 
capacity. Reception of data i~to memory will cause an overflow error 
whe~ the cursor is roved into the ETX positi.on on TD 700/800 D/L2 or 
pagR one home on TD 700 Dill by any cursor control other than DC2, 
OC4 or FF Cwhich change the ETX position to page one home>. The Error 
indicator is turned off by the succe~sful retransmission of the 
message, the receipt of the new message, or the depression of the 
LOCAL key. 

ENQUIRY <ENG>. 

The Enquiry indicator is illuwir.ated when the terminal detects 
the central processor atte~pting to transmit a message to t~e 

ter~inal while the terrrinal is not in the Receive mode. The 
indicator is extinguished by the operator placing the terminal 
in the Receive or local mode. The audible alarm sounds in 
conjunction with the ENQ indicator to alert the terminal operator. 

LI~E TERMINAL ACTIVITY tNO!CATOR CLTAI>. 

This feature is rrovided ~rimArily for on site trouble shooting. The 
LTAI indicator is illuminated whenever the central processor is 
transmitting to any terminal on the line. The LTAI indicator is 
extinguished on any given terminal when that terminal is transmitting 
to the central processor. It may also be extinguished by depressing 
the LTAI control key. If the indicator goes off and on with normal 
terminal activity and no direct operator intervention with the LTAI 
key, the giver terminal is being polled/selected. The length of time 
that the light rerrains on or off depends upon the individual system. 
0 n a s y s t e m w i t ·h f e w t er m i n a l s p e r l i n e , a l o w v o l u m e o f · m e s s a g es , 
and m8ny polls from the central processor, the light will go on and 
off much rrore frequently· than on a system with many terminals per 
line, a high volurre of messages, and few oolls from the central 
processor per soecific termin~l. 

If the light remains on, the status of the terminal may be det~rmined 
by extinguishing the LTAI by depres~ing the LTAI control key. If the 
light comes back on and remains on, there is activity on the line, but 
the central processor is not Rddressing this terminal or this terminal 
is not responding. If the liaht remains off, there is no activity on 
the line, indicating t~at either the CPU or the line is not active. 

AUDIBLE ALARM. 

The Audible Alarm sounds momentarily whenever the central processor 
attempts to transmit to the terminal while the termi~al is not in 
the Receive mode or group selects or broadcast selects the terminal. 
Tne Audible Alarm sounds once when the cursor is advanced to the eighth 
character position from the right end of the bottom line of the display ~ 
or a quadruple sound upon adv~ncing from page four to page one. The 
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Auciote Alarm Volume control nrcvides a continuous range of sound 
level. 

BRIGHTNESS CJ~T~ul. 

a brightness control is provided to allow the operator to adj ust the 
display screen brightr.ess to his prefere nce. 

A/AR M 

''/"'""' 

Figure 3-3. BRIGHTNESS CQNTROL ANO ALAR~ 
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TRA~SMISSION ~ATE SELECTION DIAL COPTICNAL>. 

Th e Rate Oial central selects the clock data rate for data comm unica­
tions. The Fate Dial is located near the data set connector at the 
rear of the w.achine? arid is a seven position control for termina ls 
orerating in domestic asynchronous networks and in international 
asynchronous er synchrcnous nr.tworks. 

POhER ON. 

The Power On indicator is illuminated whenever the ter~inal's 

Power Switch is in the "ON" oosition. The indicator is 
extingu~shed whenever the Power Switch is in the "OFF" oosition. 

Figure 3-4. POWt R ON SWITCH/INDICA TOR 
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SECTION 4 

COMMUNICATIONS INTERFACE 

The Communications Interface forms part of the third subsystem of the 
TD 700/800 Terminal, the control subsystem. The communications 
procedures detailed offer the user a choice of ooerating modes and 
network environments. Line disciplines relating to the TO 700/800 
conform to Burroughs Standard Communications Procedures greatly 
simplifying the t'ask of "irixinq" different types of terminals within 
a single network, and on the same line. For example, in order to 
add a TO 700 or TO 800 to a network of TC's using the zero XMN 
option, only thP. polling list 0f the handler would need to be updated. 

The TO 70C/800 terminal is compatible with the Series TC terminals, 
the TU 500/900 terminals and the RT 2000/4000 Logic Unit. 

Remote terminals may be connected to a data center central processor 
or a central TC by a vafiety of communication links. The communication 
link may be through telephone company facilities using switched or 
leased lines, or the link may be an in-house facility, either direct 
connect or through data sets. 

\_.) The network configurations oossible with the TO 700/800 depend on the 
line control discipline to be implemented and in some instances on the 
physical distance of the terminals from the central processor. The 
following line control disciplines are available and are described in 
detail in later sections. Burroughs Standard Poll/Select, Point-to­
Point, and IBM 2260 Commurication Procedure. 

In a multidrop leased-line network, data sets from several remote 
sites may be connected to a multidrop communication channel th~ough 
a central office bridge. This central office bridge may, in turn, be 
connected to other central office bridges, all connecting into a single 
multidrop line. 

The number of terminals and data sets connected in this manner is 
limited only by the requirereent to provide an .acceotable response time 
for transactions handled by all terminals on that particular network, 
including those terrrinals at other sites connected to the same line 
with a central office bridge(s). Thus, only the volume and size of 
transactions need be considered in determining the number of terminals 
that may be placed on one line. 

In switched line, time-sharing, or batch network either the Burruughs 
Standard Poll/Select or Point to Point line control discipline may be 
utilized. The remote site should be operator attended. 
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The TD 700/ROO ter~inal is oper~ble with certain asynchronous and 
synchronous d2ta corrmunication interfaces conforming to EIA standard 
RS232C, CCITT Recomrnondation V24 of the International Market, and 
Two-Wire Direct Interface. The communication interface of the terminal 
is capable of half duplex asynchronous or synchronous operation over 
either half or full duplex communication circuits. Data rates for the 
TO 700 Dill vary from 75 bps to 2400 bps. Data rates for Design Level 
2 vary from 75 bps to 9600 bos. 

CHARACTER FORMAT. 

A modified ASCII 7-bit code is the standard transmission code set for 
the TD 700/800 systerr. These cedes consist of two general categories, 
control characters ard graphic characters. There are 23 control 
characters and 91 graohics which include both upper and lower case 
alphabetics, the nu~erals zero to nine, 27 other symbols, and the 
special characters for POLL, SELECT, FAST SELECT, and BROADCAST 
SELECT. <See Appendix R-1> 

The standard 7-bit character configuration is shown; bit 7 is the 
high-order bit, and bit 1 is the low-order or least-significant bit: 

bl b6 b5 b4 b3 b2 bl 

1 0 0 1 0 1 0 

The examole repres.ents the character "J" column 4 row 10 or simply 
"4/10". The column number is determined by taking the decimal 
equivalent of the binary number formed by bits 7, 6, s; and the row 
number by taking the decimal equivalent of the binary number formed 
by bits 4, 3, 2, 1. Colu~ns a~e sometimes referred to as "sticks". 
Stick 3 ASCII codes are the numerals O through 9 and the special 
characters for "colon", "se~icolon", "less than", "equal to", 
"greater than", and "question mark". 

The lower case characters for terminals without lower case capabilities 
will be interpreted as upper case characters. 

ASYNCHRCNOUS OATA COMMU~ICATION. 

Asynchronous Data Communication utilizes even parity. Each character 
transmitted u5es ter no~inallv eaual time intervals representing, in 
~rder, a start bit, seven bits of data <least si~nificant bit first) a 
~arity bit, a~d a stop bit. The start bit has polarity O Cspace>. 
The stop bit has polarity 1 (mark). The ninth hit transmitted is the 
character parity bit selected to ~ake total nunber of 1 Cmarking> bits 
in the character even. The start, stop, and parity bits are automat­
ically put on the line in the proper sequence by the hardware. 

4-2 

.~ 



" 

• 

u 

SYNCHRONOUS DATA COMMUNICATION. 

Synchronous Data Cowmunication utilizes odd parity. Each character 
transmitted uses eight nowinally equal time intervals representing, in 
order, seven cits of information <least significant bit first), and a 
parity bit selected to make the total number of 1 Cmarkinql bits in the 
character odd. The parity bit is added to the character data bits auto­
matically by the hardware. The SYN character is used to provide a 
signal on the line to establish and maintain synchronism between the 
communicating stations. The SYN character may be transmitted at any 
time except between an ~TX and the immediately following BCC. When 
a Synchronous transrrission is iritiated, at least four SYN characters 
must be transmitted prior to ~ny other character to establish synchron­
ization. This funtion is automatically accompt;shed by the hardware. 
The t~rminat purges the SYN character in recognition of a normal 
ch~racter sequence and does not include it in the BCC CBlock Check 
Character> calculatior. 

DATA RATES AND DATA SETS. 

Domestic. 

a. 75 bps AsynchrQnous - This interface is compatible with 
the Bell 103 and Bell 202 families of data sets or 
their equivalent. 

b. 150/300 bps 4synchronous - This interface is compatible 
with the Bell 103 Data Set family or equivalent. 

c. 600/1200 bps Asynchronous - This interface is compatible 
with the Burroughs TA 713 Data Set which requires duplex 
telephone circuits, or an equivalent data set, including 
Belt 2020. The interface also applies to s~itched lines 
and utilizes a Bell 202C or eouivalent data set. 

d. 1800 bps Asynchronous - This interface is compatible with 
the Burroughs TA 783 nata Set which requires a duplex 
telephone circuit, or an eauivalent data set. 

e. 2000/2400 bps Synchronous - This interface is compatible with 
the Burroughs TA 734-24 (2400 bps) or with the Belt 201A 
Data Set (2000 bos) or the Belt 201B data Set C2400 bps) • 
The interface operates half duplex at 2000 bps on switched or 
leased <2- or 4-wire} teleohone circuits, and at 2400 bps on 
leased lines. If it is desired, the TA 734-24 may be used 
on the telephone comnany switched line network by interfacing 
it into a Bell lOOOA Data Access Arrangement Unit <Type CDT>. 
The switched l1ne arrangement is manual answer and dial type. 

f. 4800 bps SynchroPous - This interface is compatible with 
the 8urroughs TA 733-48 or with the Bell 203 data Set family 
and requires duplex (4 wire) telephone circuits. 

g. Two-Wire Direct Interface Asynchronous - This interface 



operates according to the data rates defined on page 4-16. 

I n t er n a t ·1 o n a l • 

The Terminal conforrrs to the interface circuit requirements defined by 
CCITT Recommendation V24 and operates with data sets or equivalents 
described in the succeeding paragraphs. 

a. V21 Data Set - The Terminal operates in a compatible interface 
with the V21 Data Set er equivalent including the GPO Datel 2. 
Cperation is ~synchr0nous. half duolex. at data rates of 150 
200 cps. 

b. V23 Oata Set - The Terminal ooerates in a compatible interface 
with the V23 Oata Set. or eauivalent. including the GPO Datel 
1 and Burroughs TA 753. Ooeration is asynchronous. half 
cuplex. at data rate~ cf 600 or 1200 bos. 

c. V26 Data Set - The Terminal operates in a compatible interface 
with the V26 Data Set er eauivalent. including the Burroughs 
TA 734-24 and TA 733-48• and the GPO Datel 7. Operation shall 
be synchronous. half duplex. Using the Facility 3 form of GPO 
Datel 7 data set. operation is at a data rate of 2400 bits/ 
second on 4-wire line with alternative data rates of 600 or 
1200/bits second on ?-wire line. 

DATA SET EXPA~DERS. 

The Burroughs TD 700/800 terminal communications interface is capable 
of connecting to and operatino with the Burroughs TA 800 series of Data 
Set Exoancers. These are the· TA B00-1 C4 terminals>• TA 800-2 C8 
ter~inals), TA 800-3 (12 terminals), and TA 800-4 (16 terminals>. 

LINE ADAPTERS. 

Appropriate line adapters, soeed adaptP.rs and other necessary hardware 
is used to interface the terminal to a computer. 
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Communication characters for the TO 700/800 ter1Tinal consist of control 
characters, functio~ characters, and other characters which serve as 
special indicators. 

RASIC CCNTROL CHARACTERS. 

a. ACK - Acknowlejgement - The affirmative response to selections 
and messages directed to the Terminal is the transmission of a 
~essage cortaining an ACK character. Messages transmitted by 
the Terminal to the Oata Center are acknowledged by the Data 
Center. The Terrrinat recognites and takes action on the ACK 
character received fro~ the Data Center. 

b. 3CC - Block Check Ch~racter - The Block Check Character is 
sent with all data messages. It is used for error detection 
in the trunsmission of a data message to check the longitu­
cinal parity of the characters. The BCC is not a unique 
character since its qP.neration is based on a binary summation 
and, therefore, may hecome ary character. BCC is generated by 
inaependently summina without carries each of the 7 individual 
Levels (channels) of the codes transmitted. The BCC causes 
the sum of the number cf "on" or "1" bits in each of these 
levels of the transmitted codes to be even. A character 
parity bit is generated for the sec conforming to the 
individual character narity scheme dictated by the type of 
transmission. The summation to obtain BCC starts with the 
first character following SOH in the message being transmitted 
and extends through the FTX. BCC follows ETX and always 
appears as the last rharacter in a data message. Generation 
of tne BCC for transmitted messages is an automatic function 
of the TD 700/AOQ terminal, as is checking the BCC on all in­
com1ng messages. 

c. DLE-EOT CDEDTJ - Man~atory Disconnect - Mandatory Disconnect 
is used ~ith the switched tine Point-to-Point procedure • 

a. ENC - Enquiry - This charactRr is always used to end a poll 
or selectinr mPss~ge and requires a reply. It may be sent by 
a remote ir a multiooint network to wake up the Central 
Frocessor during contention. It may be sent by either station 
in a Point-to-Point network. 

e. EOT - End cf Trans~ission - this character normally indicates 
the end of a comw~nication sequence. However, in control 
orocedure, it is used as the first character in a poll or 
selection 1Tessage. The Data CentP.r Cwhich is designated as 
the co~trol station)~ by transmitting this code sets all 
re~otP.s in the control state Cthat is~ listen;ng for a poll 
or selection). If a ter~inal is polled and is not ready to 
transmit it duto[atically responds with EOT meaning "no 
traffic". 
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f. 

g. 

h. 

ETX - End of Text - The ETX character serves to terminate the 
text portion of ~ll ~essages containing text. The ETX 
character always precedes the RCC Cotock check character). 

NAK - Negative Acknowledqe - The terminal transmits a message 
containing a NAK character when either of the following two 
conditions orevails: 1. A selection is recognized and the 
Terw.inal is not ready to receive. 2. A message containing 
text is received but an error occurred. The terminal 
recognizes and takes action on a NAK character received from 
the Data Center by resending the message which caused the NAK. 

SOH - Start of Headirg - The SOH character appears as the 
first code in all rressages containing text. Note: The head­
ing defined as that portion of the messaqe that begins with 
SOH and includes a sequence of characters which constitute 
the address cf a ter~inal and the transmission number if used. 

i. STX - Start of Text - The STX character appears as the first 
code following the heading in all meisages containing text. 
STX identifies all characters that follow, up to but not 
including (TX, as the text of the message. 

j. SYN - Synchronous Idle - The Synchronous Idle character is 
used as a timing or idle character with systems utilizing 
synchrcnous transmission. 

SFECIAL COMMU~ICATION CMARACTERS USED BY THE TO 700/800 TER~INAL. 

4-6 

a. AOl, ADZ - A uniaue two character identification address is 
assigned to each terminal in a network. This oermits a 
terminal to identify messages directed to it and permits 
the CPC to identify the terminal sending a message. The 
address of the terminal is assigned to the terminal at the 
tiw.e of installation but may be altered by a Field Engineer. 
ADl• ADZ are not uniaue ASCII codes in themselves, but 
represent any two ch~racters from columns 2 through 7 of the 
modified ASCII code chRrt. This provides 96 unique address 
characters 3nd 9.216 possible terminal addresses for a sinqle 
network. 

b. BSL - Broadcast Select Clower case letter "t"> - BSL is used 
to identify a message as a Broadcast Select to all terminals 
within any given network. The message is sent from the CPU 
to all terrrinals on the tine without inquiry as to the 
receive-ready status of any terminal. All terminals with 
power on are automatically placed in receive-ready status and 
receive the message simultaneously. The addressed terminal 
acknowledges receipt of the message. 

c. CON - Contention character CBEL "0/7"> - CON is used in a 
message trans~itted by the CPU to place all terminals on the 
line in the CoPtenticn Mode. CEQT, NUL. NUL, CON>. 

• 
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d. DLE-P COptioralJ - When the DLE-P characters are in the text 
of a message to the terminal, printing of data stored in 
memory will begin following the transmission of the ACK 
character to the central processor. 

e. FSL - Fast Select Clower Case Letter "s") - FSL distinguishes 
a message which is sPnt by the CPU without inquiry as to the 
receive-ready status of the terminal. 

f. GSL - Group Select - Any agreed upon character from columns 2 
through 7 of the ASCII code chart assigned at the time of 
installation. It rrav be changed by a Field Engineer. GSL 
distinguishes a mess?ge directed to all terminals within a 
predeter~ired group. The message is sent by the CPU without 
inquiry as to the receive-ready status of the terminals in 
the group; and all terrrinals with power on are automatically 
placed in receive-re~dy state. The addressed member of the 
group acknowledges receipt of the message for the group. 

g. FOL - Poll Clower case letter "p") - This character is part 
of a Polling message, and it inquires of an addressed remote 
location whether it is ready t~ transmit to the Data Center. 
It is ignored by all but the addressed remote and causes that 
station to reply with an EDT if it is not ready to transmit, 
or with a rressage if it is ready to transmit. 

h. SEL - Selection Clcwer case letter "q"} - This character is 
part of a selection message, and it enquires of an addressed 
remote location whether it is ready to receive a message from 
the Data Center. It is ignored by all but the adJressed 
station and causes that station to r•ply with a negative 
acknowledgeffient CNAK> if it is not ready to receive a data 
message frow the Data Center, or with an ACK, if it is ready 
to receive a message. 

i . XMN - Transmission Number - TO 700 Design Level 1: "@" and 
"A" <col 4, rows 0 an~ 1). TD 700/800 O/L2: "0" and "A" or 
"0" and "1" Ccol 3, rows 0 and 1>. The transmission number 
for D/l 2 ter~inals ran be set for either set of characters 
by a Field Engineer. 

• FUNCTION CHARACTfRS ASSOCIATEO WITH THE TO 700/80-0 TERMINALS. 

OCl - The OC1 character activates the ~rogrammatic Mode Control 
option by keeping the ter~inal in the receive mode after 
reception of a messaoe. It requires no wemory space. If a 
OC2 character is also present in a message to a O/Ll terminal 
the DC2 function will override the OCl function. 

b. DC2 - The OC2 character, if inserted by the CPU into a message 
following the STX character and preceding the ETX character, 
causes the terminal to be placed in the ootional Forms mode. 
At least one left delimiter must be in the memory of the 
receiving terminal at the time of transmission of the DC2. 
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A second ncz character in the message rreceding the ETX 
ch2racter causes t he fcrms mode to be reset on D/L2. 

c. CR - Carria~e Return - Carriage return if transmitted as a 
text chrlracter ir. a w.essa~e~ causes the terminal cursor to be 
ll'Ovec t o th e first position of the next line. 

The following are for Oesign Level 2 only: 
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3S - Backspace - The BS character causes the cursor to move 8 5 

cne character positio n to the left. When the cursor is at the 
tirst position of a Li~e, the backspace character causes the 
cursor tc rrove to the last character rosition cf the 
oreceding Li ne. When the cursor is located at the home 
~osit;cn, the hacksorlce 1.haracter causes the cursor to appear 
in the last characto.r position of the bottom Line. In the 
forrrs [Ode, the cursor cAnnot be backspaced beyond the first 
character of an unor 0tected data field. 

LF - r.ursor Cown- The LF character causes the terminal to ~f 
execute;:; lire feed function by moving the cursor one Line 
down. ~hen the cursor is in the bottom line, the cursor 
cown character causes the cursor to appear in the too Line. 

CC3 - Cursor Up -The QC3 character causes the terminal to ~c3 
execute ;;i reverse lire feed function by moving the cursor 
one Li ne up. When the cursor is in the top line, the cursor 
up character causes the cursor to appear in the bottom line. 

HT - tabulatio~ - Th~ HT character causes the terminal to 
execute a tab furction by moving the c~rsor to the next tab 
sto~. Stars are loca•ed at ~very eight character position on a 
lin e, such RS 1, 9, 17, 25 etc. In the forms mode the tab 
charact e r caus es the cursor to move forward to the character 
oositicn fcllcwirg the Leading delimiter of the next un­
protectR~ character fiel1. 

pc tr 
CC4 - Horne - The OC4 character causes the terminal to execute 
a curscr ho [e function by moving the cursor to the first 
character position of the first Line <home position). In 
forms ~ode the cursor moves to the first unprotected character 
~o sit ion. 

F F - i~ c m e a n d r. L e a r - T h e F F c h a r a c t er c au s e s t h e t e rm i n a L 
to execute a comhinR~ home and cl ear function by moving the 
cursor to the ~cm~ position and erasing all data (except 
protected data w~en in forws mode) f rorn the screen. 

j. ~SIRS - Forms ~eliwiters - The US/RS characters Ccol. 1, 
rows 1~ and 15) cause the forms delimiters (braces) to be 
oisolayed on the screen. The US/ RS characters are inter­
prete d by the termin?l as braces Ccol. 5, rows 14 and 15>. 
Design Level ? ter~inals may be altered by Field Engineering 
to r eccgnize only Design Level 1 forms delimiters <brackets; 
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col. 5, rows 11 and 13). 

VT - TO 700 Expanded Memory Advance Page - The VT character 
causes tre next page cf the TD TOO expanded memory (option) 
to be disolayed en the screer and moves the cursor to the home 
position of that page. 

t. NUL • Tirre Fill -The NUL character is used as time fill when 
reauired ir the forms rrode following characters HT, VT, FF, 
oc2, and QC4. Also, any cursor movement requiring a for~s 
Celirniter s~arch thrcuqh protected data may require NUL's. 
In either case, the number of NUL's required is determined by 
the following formula: 

Minimum no. 
OF NUL's 

NO ff: Use an additional NUL character when a fractional solution 
is obtained. If NUL's are transmitted to a O/Ll terrrinal they 
will take a rre~ory space. 

ILLEGAL CHARACTERS. 

An illegal character is defined as a character having incorrect parity 
or a legal character appearinq incorrectly in a predefined sequence. 
The terminal tests each character received for parity and accepts 
control craracters or.ly i~ their oroper predefined sequence according 
to the communication procedure beinq used. 

Upon receivinq a text character with bad parity or a bad block check 
character <longitudinal paritv),, the terminal illumin;:ites the ERROR 
inoicator and autorratic~lly ~ransmits a NAK to the Central Processor. 
In addition, if the condition causing the ERROR is a data character 
par·ity error,, the "auesticn ffiark" character CASCII 3/15) aopears on 
the display screen in ~lace of the "bad" character. A ~essage with 
bad block check is disolayed, but the ERROR indicator is illuminated 
and retransrrission of the message is reauested. Distorted control 
characters result in the terminal not receiving a complete sequence 
and consequently not re~pondinq to the Central Processor. The Central 
Processor then initiates error recovery procedures. Ootional Control 
Characters C8SL,, GSL, XMN,, SYNJ are received as i ll~gal characters by 
ter[inats not possessing the appropriate option. 



Figure 4-1. ILLEGAL CHARACTERS 
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The Burroughs TO 700/BOO terminal operates in three modes: local, 
transmit, ar.d receive. The operator controls the mode of the machine 
witti the Lr:L, XMT, and P..CV keys. Oeoressin~ the LCL key during either 
transmit or receive immediately transfers the terminal to the local 
mode under control of the operator. No further data is respectively 
transmitted or received. 

LOC/~L. 

Botn "power on" and the LCL key place the terminal in the local mode 
a~ring which the termiral is off-line and data is entered manually 
through the keytoard. ~t any time other than during the actual receipt 
of data, depression of any alnha or numeric key will cause the terminal 
to enter the LCL mode. If an ENQ is received through selection or from 
the point-to-noint calling st~tion, as applicahle, the terminal auto­
matically trarsmits a NAK indicatinQ that it is not receive-ready. If 
an E~Q is received through oollinq, the terminal automatically transmits 
an EOT inaicating "no traffic". When receiving ~ny ~NQ in the LCL mode, 
the terw.inal activates its audible alarm and a visual indicator to 
alert the operator that the Central Processor or calling station is 
transmitting. The or,tional procedures, Broadcast and Group Select, 
cause the terminal to switch ~utomatically to receive if the terminal 
was in tr.c Local rrcde. 

TRAi\SMIT. 

Depression of the XMT key on the terminal keyboard by the operator 
causes the terminal to enter the transwit mode. Transmission from 
the terminal utilizes three b?sic procedures: Initialization, 
Message Transfer. and Terrrinaticn. which are detailed in the following 
paragraphs. 

Multipoint initialization consists of a poll sequence CEQT, ADl, AD2, 
PGL, ENG> transwitted by the Central Processor which contains the 
terminal's address. The terminal responds with an EOT if it does not 
have a message to send. This is defined as a negative response to a 
poll. !f the terminal is in the transmit mode and has a message for 
the Central Prccessor, it resnonds with its own identity CSOH, AOl, 
AD2> and enters t~e Message Transfer procedure. If the optional BSL 
or CSL w~s received white the terminal was in the transmit mode, the 
terminal would autorratically switch to receive. 

Point-to-point initiaJization is the establishment of a link between 
the calling <rraster) station ~nd the called Csl~ve> station. Whe~ 
using switched line cc~municaticn, the master/slave relationship of the 
t~rwinals is already established and tne initialization procedure 
continues with the transmission of an ENQ as soon as the dialed connec­
tion has been made and the operator presses the XMT key. A NAK 
resporse indicates th~t the c~lled terminal is not ~eceive-ready, and 
the calling st~tion rrav proceed with mandatory disconnect COEOT> by 
using the Local key. ~her using dedicated tine <contention> communica-
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tior. the station wishing to transmit bids for master status by trans­
mitting an ENG as soon as the operator depresses the XMT key. A NAK 
response indicates that the other ter~inal is not receive-ready or that 
contention for master status has been unsuccessful. The station wish­
ing to transmit will reoeat its enquiry. In both cases.of point-to~ 
point communication, the receipt of an ACK from the called or receiving 
station confirms the connection, completes the Initialization proce­
dure, and begins Message Transfer. 

The Message Transfer procedure takes pl~ce immediately following 
successful completion of the Initialization procedure. The terminal 
transmits SOH, ~01, An2, CAOl, AD2 = te~minal's "I am" address), X~N, 
and STX followed by that data in memory starting at the first screen 
position and continuing up to the cursor location. An ETX is added 
to th~ message by the control lcgic. Transmission of the text from 
the terminal orovides two parity checks: A character parity bit 
transmitted as the eiqhth bit of each character and a block check 
character generated as a lonqitudin~l sum (without carry> of the 
corresponcing bits of each ch~racter in the message following 
SQH through ETX. The transwission of the RCC causes the terminal to 
await response fro~ the receiving station. If NAK is received, the 
entire message is retransmittPd automatically. 

When a Message Transfer has b~en successfully completed, the trans­
mission sequer.ce is terminated by the transmission of an fOT. 
following EQT, the terminal operating mode automatically changes from 
lransmit to Receive after a time delay. The delay is set ~Y Field 
Engineering from one baud time, for T9I or half duplex data sets, up 
to 100 milliseconds for two wire switched connections. 

RECEIVE. 

The terminal is placed in the receive mode at the completion of a 
message t~ansfer procedure by reception of a OCl character or by 
depression of the RCV kgy on the terminal keyboard. When in the 
receive mode, the terminal accepts data from the communication 
lines in accordance with the line discioline utilized. In standard 
select, the ter~inal detects the sequence EGT, AOl, AD2, SEL, 
ENQ; responds with an ~CK Cif it is rer.eive-ready): and awaits the 
SOH preceding the text of the message. In all communication 
procedurss apolicabl~ to the Tn 700/800, a trans~ission number may 
be included in the hearler following the address, but it is ignored 
by the terminal except in comnuti!"l'J th~ Block Check Character. 

In Design Level 1 terwinals., receipt of the STX character causes 
the ter~ir.al to clear the disrlay of the previous message and 
position the cursor to "home" where disnt~y of the incoming message 
begins. 

In Design Level 2 terminals, the DC4 or FF characters cause the 
cursor to move to the home position. or to move to the home position 
and erase the previous rlata~ respectively. Cata received without a 
D"C4 or FF character will be stored in the l?lP,mory beqinning at the V 
position of the cursor. with the receipt of an SOH character, the 
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terrrinal, depending on Field Engineering in5tallation adjustment, 
may automEtically clear the disolay of the existing message and 
cause the cursor to be ~oved to the home oosition. 

The ter"iral employs two type5 cf parity checks on ~ll inco~ing 
messages. Each character is checked for parity (even Darity for 
asynchronous data, odd oarity fer synchronous data), and a longi­
tudinal parity is computed and checked 3gair.st the Block Check 
Character received at the end of the ~essage. If both parity 
checks are correct., the ter~ir.at responrls to the messaqe with an 
ACK. If either pirity check fails, the terminal lights the ERROR 
light and responds to the message with a NAK. The ERROR light 
is turned off when a valid ~essage is received in response to the 
NAK. The terminal responcs to a correctly received message with 
an ACK anc switches to the local ~ode unless the Programmatic Mode 
Control QCl ir, pre~ent and activ~ted, in which case, the terminal 
r~mains in Receive rrode. The keyboard is disabled during the 
actual receipt of data. The LCL key, however, will place the 
terrr1nal in the Local mode at any time. Care should be taken to 
avoid deprP.ssing LCL when a transmission is in progress. If a 
transmission is interruoted, no ETX or 8CC will be generated, and 
the message will not be ccmpleted~ thus forcing a CPU time out. 
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TRANSMI~SION RATE SELECTIO~ DIAL. 

The TD 70C/~OO terminal ~~s t~e ability to operate at a number of data 
rat es which are selectable by means of ~ R~te Oial, located near the 
data set connector. Th e qatP Gial is a seven position switch which 
per~its selection of asynchronous r~tcs of: 75, 150, 200, 300, 600, 
1200, or 1800 bits oer second. 

Fi 9 u:0 '· -2. RATE fJ I AL 

lrternational asynchronous an0 synchronous system requirements are 
accommodated t:: y th8 speed di al for selecting the following rates 
for 1_ h e given data SP.ts: 

DOMESTIC INTERNATIONAL 
PCSifliJr-J .t..SYNCHRC"JOUS RAT t: DATA MOOE 
nl\I DIAL RATE SET 

1 75 

2 l 5 I) 150 V21 A sync 

3 200 21)0 V21 As ync 

4 300 

5 600 600 v?. 3 A sync 
600 V26 Sync 

6 1200 1200 V23 As y nc 
1200 V26 Sync 

7 1800 21. 0 0 V26 Sync 

;:. 



u PROGRAMMATIC MOOE CONTROL. 

OCl - The DCl characterp if inserted by the CPU into a message /)C.I 
following the STX characterp causes the terminal to remain in 
the Receive mode at the successful completion of the trans-
mission. Without the OCl character in the messagep the terminal 
switches to the Lccal mode after a successful transmission from 
the CPU. It is recommended that this character be omitted in all 
messages to conversational terminals. When the terminal is in the 
Local mode the operator is notified that the CPU is attempting 

i communication by the audible alarm. If the terminal remains in 
the Receive ffi01eP the operator's attention is not called 
to the terminal hy the receipt cf a new message and the previous 

i messag~ could be overwritten by a new message before the operator is 
able to respo~d. 

.. 

TRANSMISSION NUMBER CXMN>. 

Transmission numbers are assiqned by alternately numbering trans­
missions en an even/odd basis. for Design Level 1 the two trans­
mission numbers or~ Aither the character codes for ~ and A 
(column 4P rows 0 ard 1 resoectively). The transmission numbers 
for Design Level 2 are either the character codes for O and 1 
<column 3P rows O ard 1 respectively> or may be field adjusted 
to the character codes for~ and A. The optional transmission numberp 
when usedP iwmediately precedes STX in all messages transmitted. 

V trans mi s s i on f"I u rr. be rs rec e i v e d by the term i n al are i g nor e d p but are 
included in the Block Check Character calculation • 
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TWO-WIRE DIRECT INTERFACE CTDI> CO~MUNICATIONS. 

The Burroughs TO 700/eOO terminal uses a standard Two-Wire 
Direct Interface with the conditions listed in this section. 
The TDI cable can not exceed 1000 feet but may be Limited to a shorter 
distance ceperding on the specifications of the connected devices. 
TOI With Concatenation. 

The first TD 700/800 can be connected to the Central Processor using 
TOI, followed by additional terminals using the RS232 concatenated 
interface {see CONTATENATION). This connection would permit group 
polling in the TOI network. 

Character Format. 

Character format is ten ClOJ tit <asynchronous>. The bit 
string is corrposed of 1 start bit, 7 data bits forming a 
single character transmitt~d least significant bit first, 
1 character parity bit, ard 1 stop bit. 

rJata Transrr.issicn Rcite CAsynchrcno11sJ. 

Uata Transmission race for Asvnchronous data may be any of 
the tollcwirg rates which ere governed by the TDI and which 
are set by the field erqireer: 

a. 150 hits/~ecor.d 

b. JOO hits/secnn.:! 
c. 1200 hit s/seconrl 
d. 1800 bits/second 
e. 2400 bits/second 
f. 4800 bits/second (l)/l2) 

9. 9600 bits/second (!J/l.2) 

The characters of a rressage s~cuence are the same as those 
s~ecified for multipoint communications procedures: 

POL Csee oa)e 4-2?> 
S~L Csee page 4-25> 
FSL Csee rage 4-25> 
CON <see 
'3SL <see 
GSL <see 

paqe 
o ii ge 
Pa 1 A 

l,-31) 
11 - 3 I+ ) 

4-.H) 

C 0 NC A 1 E t• A T I n '•I • 

The TO 70C/AOO terminal has available a concatenation, or series 
chdining~ method of connectino w.ultiple terminals to a single data 
set in either ~ynchronous or Asynchronous mode or TOI terminals in 
Asynchronous mode. In this SPries connection, the TD 700/800 is 
comoatible with the TC series terminals and the TU 900 terminals when 
operating asynchronously nt 600, 1200, or 1800 bps. <Note: The TC and 
the TU 900 operate asynchronously only). ~ny distribution of types of 
terminals is any order is acceptable with the series TC. A concatenated 
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u TU 900 must be the last terrnirals in a chain. The maximum cable length 
between t~~ data set and the first terminal and between successive 
terminals is one hundred feet. The TO 700/~00 terminal provides within 
its connector both an input and an outout set of connections. The input 
connections accept the ·interface circuits from the data set or the 
preceding terminals. The interface signals are utilizaed by the 
terrninalr as aoi::ronriater and then reconstituted to soecified levels 
by driver cirr.uitry ~efore being applied to the outout connections for 
transmission to the succeedina termin~l in the string. Disconnecting 
or powering down •any TO 700/~"0 terminal in the chain disables all 
ter~inals dowrstrearr from the disabled terminal. The cable connectors 
are conficur~d as matirq connectors to enable continuity of the 
termina~ chair whe~ a terrrinal 1s removedr so long as the hundred foot 
maKimum cable tengt~ between terminals is hot exceeded. When 
contatenating ~ith ary TCr certain li~itations ~ust be ad~ered to. CSee 
the L/TC Euuiomant Reference ~~nu~lr qEMOTE CO~FIGURATIONS>. 

In order to concatenate with ? TC 500 which doe5 not propagate 
the Clear to Send signal~ the TO 700/800 contains within its 
concatenation circuitry a delay circuit which synthesizes the 
Clear to Send signal when actuated by the Request to Send signal. 
The delay is adjustable by a field engineer to 50 milliseconds as 
required by tre Bell 202 farr-i ly data setsr to 265 milliseconds as 
re~uired by the Bell 103 family data sets, or to 15 milliseconds as 
required by Burroughs TA 713 and TA 783 data sets. 

\..._..} The limitations on cabling for concatenation are defined by TC 500 
requirements. With a 50 card backplane version of the Tt 500 in the 
string, the total accu~ulated cable length must not exceed 350 feet 
at a data rate of 1200 bits per second. With the 60 card oackplan~ 
version of the TC 500 in the string and data rates of 1200 bits per 
second or 1800 bits per secondr the tot~l permissible delay is a 
maximum of 32.5 microsecords and 13.3 microseconds respectively. 
Csee L/TC Eauipment Reference ~anualr NUMBER Of MACHINES PER DROP>. 
Far concatenating the TO 700/~oo, three specific cables are required 
in complying with the various combinations. 

u 

a. TD 7001~00 Adaoter - a family of cables 15, 25r SO or 
100 feetr which consist of a Belt Style plug and jack 
on the res~ective ends conforming to the mating .Pair 
cf the connector. It may be ordered as the TD 700/300 
Cata Set connector and is also used in concatenating 
multiple TO 700's. 

NOTE 1: Irternationat installations might require an 
additional data set to TD 700/800 cable utilizing 
either an SEL style or a GPO style data set connector. 
The Bell style connector is used in concatenating 
multiple TO 700's. 

NOTE 2: When Sell data sets are u~ed the first TD 700/800 
must be no farther than 50 feet from the data set. 

b. TO 700/800 Concatenation Adapter - A Cable assemblyr 



consisting of three Bell Style connectors and two 
cables in a "Y" configuration. The cables are one foot 
in length each with ~ conhector on each limb. The left 
connector is capable of matinq as a plug with the data 
set or upstream TD 700/800. The right connec·tor is 
connector is capable of mating as a jack with the down­
stream TO 700/80C. The lower central connector mates 
with the Term;nal as a jack. Cit may be ordered as TO 
054 Concatenation Y cable>. 

c. TD 7C0/8CO to TC 500 Adapter - A cable. 1 foo~ in length 
which consists of ~ Rell ~tyle RS232C jack and a TC 
500 SO-pin pluq on the respective cable ends. £ecause 
of ohysial distances between machines, it will usually 
be necessary to cowolete the concatenation with a TO 
700/800 Adapter Cable Csee a. above>. This cable should 
be ordered as a TAAC-1 kit <Transmission Adjunct Adapter 
Cable>. 



.. 

u 

.. 

e 

v 

1 = TD 70Cteoo Adapter - Data Set Connector 
2 = TD 70C/500 Concatenat;on Adapter TO 054 
3 = TD 7CO/eoo - TC 500 AcaptPr TAAC-1 

Cables not nu~bered herein wav be found in the L/TC Equipment 
~eference Manual, Remote Configurations. 

DATA 
SET 

DATA 
SET 

DATA 
SET 

CPU 

TAEC 

TAEC 

TAEC 

TOI 

TC 

2 

TD 700 

TC 

TC 

TD 700 

ngure 4• 3. 

1 
2 TAEC 

TD 700 

TAEC 
TACC 

TC 

TD 700 

TD 700 

1 

TD 700 

S.AMPLE CON CAT EN AT ION 
CONFIGURATIOl\J 

TC 

TC 

TD 700 
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Line Control Oisciolines to be discussed are: 

Burroughs Standard Poll/Select 
Fast Select 
Contention Mode 
~ultipoirt Broadc3st Set~ct (Optional) 
Multipoint Group selPct <Optional l 
Point-to-Point Switcned 
Point-to-Point Dedicated (Contention) 
IBM 22EO Comreu~ication Procedures 

POLL/SELECT. 

The Data Corn~unication Processor in a Poll/Select environment is 
desiyned for utilizing multidroo ooints on a network of private 
or switched lines. Central Qffic~ bridging is permitted and is 
expected to be a norwal o~rt 0f the ooeration of this systew. 

Polling, directed from the Data Center, is continuous. The 
freauency of polling is a function of the Data Center. The Dolling 
frequency may vary during t~e day, without affecting the terminal's 
basic operation other than to change the frequency of transmitting 
and receiving messages. 

A message i~ entered throuqh the keyboard. When the message is 
complete and the terminal is in a Transmit Ready condition, it 
waits for a Poll frc~ the Oat~ Center to activate the transmission 
of this message. 

A message fro~ the DatR Center is received by the terminal if it 
is in the Receive mcde~ and is stored in memory and displayed. 

Ocita messages transrritted to the Oata Center will be acknowledged 
by a single character ACK if rece~ved properly or by a single 
character NAK if not prooerly recPived. 

Receipt by the tP.rminal of a single character ACK from the Data 
Center (resulting from receipt at the Data Center of a good data 
message) will cause the terrrinal to transmit a sinqle character 
EDT. When the Data Center receives this it ~ill transmit 
ECT as part of the next polling/selection routine. 

Receipt by the terminat cf a single character ACK from the Data 
Center will cause the terrrinal to enter the receive ready mode 
and count the transrrit nurrber. 

Receipt by the remote of a single character NAK from the Data 
C~nter Cresulting from failure of the Data Center to receive 
a good data wessageJ wit l cause the remote to retransmit the message. 
The terminal will retransrrit the message as many times as it receives 
a NA~ from the Data Center. The data message will be retained in the 
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Transmit buffer by the re~ote. 

Failure of the Data Center to receive a message or an EOT from a 
polled re"ote will result in the Data Center timing out• ending 
the sequence and trans~itting EQT, either as a single chardcter 
or as a cart of a new poll or selection. If the polled remote had 
been Transmit ready, it will still have its assembled message and 
will te ready to transmit wher next polled. 

Poll MessagP.s. 

The purpose of the ~oll Messa~e is to inquire of the terminal if 
it is reacy to tran5mit a ~essage. Th~ terminal must receive a 
oclt before it can beqin transmission. The Poll Message starts 
with EDT, fellowed by the address of the terminal CAOl, AD2J, 
followed by the Poll character <POL = p>, and is terminated with 
!:": t\! 0. 

Select ~essages. 

A Select ~essage inauires of the terminal if it is ready to receive 
a message fro~ the Dat3 Center. It begins with EQT, followed by the 
address of the terminal CAOl, A02), followed by the Select Character 
CSEL = q), and is ter~inated with ENQ. 

Data Messages. 

Oata Messages are messaqes containing data that are transmitted to 
the Jata Center or are receivPd from the Data Center. Data Messages 
begin with Start of Hedder CSOH), followed by the terminal address 
CAOl, A02), the oatioral transmission number CX~NJ, Start of Text 
CSTXJ, the text of the ~essage, and are terminated with End of Text 
CETXJ and the 8lock Check Character CBCC>. 

Mes~a9e Lenqth. 

Poll and ~election rrcssages h?ve a defined length of 5 characters • 

Data MessagAs have a defined nurrber of control and format characters 
of 6 charJcters otus the XMN, if used. The text of a messaqe may 
not exceec the merrory c~oacitv of the terminal. The characters 
stored in merrcry are describec in the ASCII code chart, columns two 
through seven <See Appendix 8-1). The text portion consists of 
everything following STX up to ETX Cdoes not include ETX and BCC>. 

Certain resporse rr.essages wilt consist of single characters. 

Polling and Selecting is directed by the Data Center, and consists of 
the ~ata Center trans~itting R Poll Messaqe or a Select Message to the 
terrrinal. 
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A terminal will ignore any poll or select that is not addressed to it 
or that contains a parHy error. V 

A terminal that is a~ticipatirq a single character response will ignore 
any single character message received CACK, NAK or EOT> that contains a 
parity error. 

If the Data Center is anticipating a single character response and it 
fails to receive a good character, it will time out, terminate the 
sequence and reinitiate the transaction. 

POLL CPOL). 

A Poll will be acknowlerlged by the terminal transmitting a data message 
if the terminal is output ready. A Poll to a terminal that is not out-
put ready will result in the autom3tic transmission of EDT hy the ~ 
terminal. 

... ,_ 
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CENTRAL PROCESSOR 

EQT (NOTE 1) 
AD1 "YOU ARE" 
AD2 
POL 
ENO 

TERMINAL 

Y READY 

PROCESSOR 
TIMES OUT 

L INVALID NO MESSAGE TO SEND 
'-----------IG_N_tr--R-E---E~~T------.sbH RETRANSMIT 

f 
EQT 

(USUALLY CONTINUE POLLING) 

ERROR IN 
MESSAGE MESSAGE 

GOOD RECEIVED 

J AD 1 "I AM" 
AD2 

(NOTE 4) [XMN] 
STX 

.. 
ETX 
BCC 

-- - - - -...........------.-------------,..-------' 

ArK N )K (NOTE 2) 

(NOTE 3) 
-------, f 

EQT (NOTE 1) 
AD1 CONTINUE POLLING 
AD2 OR SELECTING 

[ ] INDICATES OPTION 

Fiqure 4-4. POLLING 
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NOTE 1: This EDT way be the termi~ation of a previous transmission 
seauence. To minirrize the effect of noise, the polling 
seauence may follow i~mediatelv. 

NOTE 2: If the Central ProcP.sscr receives a message for which the 
character parity, block check, or terminal address test fails, 
NAK ~ay be transrritted calling for a repeat of the trans­
mission. This process can be repeated any specified number 
of times Crray he zercJ ?t which time, if the test fails, an 
erro~ may be recorded by the Central Processor and EOT will 
be transmitted, terminating the seauence. 

NOTE 3: If the terrrinal does not receive an ACK, NAK, or EOT 
character, it may retain its message and remain quiet. 
The central processor then times out and transmits an EDT 
terminating tMe sequence. The terminal will retransmit 
the message when next polled. 

NOTE 4: If the terrrinal receives an invalid POL message, it will 
not respond. This l?ck of response will cause the Central 
Processor to time out and initiate recovery orocedures. No 
resoonse will ordinari Ly be the result of one of three 
conditions being present: 
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a. The addressed terminal is not on line. 

t. The EOT, PQL, and~or ENQ characters are corruoted. 

c. The address ~01, AC2 following the EDT is corrupted 
thereby preventing any terminal on line from recognizing 
the address. 
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SELECT CSEL>. 

A selection will be acknowledaed by a terminal transmitting a single 
character ACK if it is receive ready. 

Selection of a terminal t~at is not receive ready will result in the 
transmission of a single char~cter NAK by the remote. This will cause 
the Oata Center to transmit an EOT character eith~r as a single 
character or as it continues its ootling and/or selecting routine. 
Data messages transrritted to the terminal will be acknowledged by a 
single character ACK if received properly or by a single character 
NAK if not properly received. 

Receiot by the Data Center of a single character ACK from a terminal 
resulting from receipt Rt th~ terminal of a good data message will 
caus~ the Data Center to re-establish the control state by transmitting 
a single character EDT or an EOT that is the first character of a poll 
or selection. The other terminals in this same network will now become 
sensitive to the polling/selection routine which will now be reinitiat­
ec by the Data Center. 

Receipt at the Data Center cf a single character NAK from a terminal 
resulting from failure of a terminal to receive a good data me~sage 
fellowing selection will cause the Data Center to retransmit the 
message. Continued retransmission resulting in receipt of NAK's uo 
to "n" times? by Data Center count, wi(l result in transmission by 
the Data Center of EDT either as a single character or as part of a 
poll or selection. 

Failure of the Data Center to receive an ACK or a NAK in a specified 
period of time from a terminal following selection results in the Data 
Center timing out ard transwitting EDT either as a single character or 
as the first character of a reselection? or a new poll or selection. 

Failure of the terminal to receive a message from the Data Center 
following selection will mean that the terminal will transmit neither 
ACK nor NAK. Th~ absenc·e of this reply will be detected at the Data 
Center anc the terminal will be reselected • 
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CENTRAL PROCESSOR 

PROCESSOR 
TIMES OUT 

EQT (NOTE 1) 
AD1 "YOU ARE" 
AD2 
SEL 
ENQ 

y I INVALID 

I. l I IGNORE 

(NOTE 5) 

EQT (NOTE 2) 

SOH 
AD1 
AD2 

[XMN] 
STX 

ETX 
BCC 

---+t 
EQT 
AD1 
AD2 

(NOTE 4) 

(NOTE 1) I 
CONTINUE SELECTION 
OR POLLING 

MESSAGE 
GOOD 

ACK 
v 

TERMINAL 

NOT 
RECEIVE 
READY 

RECEIVE 
READY 

+ 
NAK 

ERROR IN 
MESSAGE 
RECEIVED 

i 
ACK 

NAK (NOTE 3) 

[ ] INDICATES OPTION 

Figure 4-5. SELECTION 
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NOTE 1: This EQT may be the termination of a orevious transmission 
seauence. Tc minirrize the effect of noise, the selection 
sequence may follow immediately. 

NOTE 2: If the terrrirat is not ready to receive, as indicated by 
the transmission of the NAK, the Central Processor may 
retry the selection of that oarticular terminal at its 
proper place in ~he rext selection cycle. 

NOTE 3: If ~he character parity or block check is not validated by 
the termina(, it will transmit a NAK. The Central Processor 
way retransmit the message a specified number of times .(may 
be zero>. If the terminal still does not acknowledge the 
rressaqe, the Central Processor may terminate the sequence 
with an EOT after recording the error. The Central Processor 
may, at the option of the programmer, retain the message for 
retransmission durino the next selection sequence to the 
specified terminal. 

NOTE 4: If the Central ~rocesscr does not receive a response CACK 
or NAK1 to its m~ssaae, it will time out and may retransmit 
the blcck a specified number of :times Cmay be zero>. If 
no response is received, the Central Processor will time 
out, ter~inate the sequence with an EQT, and record the 
error. The Central Prccessor may, at the option of the 
prcgrJmmer, retain the messaqe for retransmission during 
the next se(~ction sequence to the specified terminal. 

NOTE 5: If the terrrinal receives an invalid control message, it 
will not respond. This lack of response will cause 
the Central Processor to time out and initiate recovery 
orocedures. No response will ordi11arily be the result 
cf ore of f6ur co.nditions being present. 

a. The addressed terreinal is not on line. 

b. The EQT, S[L, ano/or ENO characters are corrupted • 

c. The address ADl, A02 following the EOT is corrputed 
thereby preventing any terminal on line from recognizing 
the address • 

c. The ETX ch~racter is corrupted. If the ETX character 
was lost the addressed terminal continues looking for 
the ETX or an EOT. Therefore, one of the following two 
rrethods should be used by the Oata Center when recovering 
from the ti me out. 

1> If the Data Center wishes .to readdress the ter~inal 
which just caused the time out, it may. The initial 
EOT will return this terminal to the ready to receive 
wessage state if the ETX had been corrupted. 
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2> If the Cata rentP.r wishes to address another terminal 
en the same line RS the terminal which timed out, it 
may proceed with the EQT, ADl, A02, etc. sequence of 
the com.~unic~tions procedure, for only the terminal 
addressed in the previous sequence will be looking 
for the ETX. The EDT of this sequence ~will return a 
termin3l waitinq for an ETX to the "ready to receive 
cortrol mess?ge" state. 

FAST SELECT CFSL'. 

The Fast Select orocedure is used when it is desired to transmit a 
messaqe to a terminal w~ose status is knowri to be receive ready or 
when the Data Center does not wish to test the receive status of the 
terminal. The character 7/3 <s> of ASCII Modified Code for Information 
Interchange CX34.4, July 1967) is used to indicate the Fast Select 
procedure. This character is normally referred to as the Fast Select 
CFSL> character. 

The addressed terrrinat wi Lt resoond with ACK or NAK to a Fast Select. 
ACK indicates the terminal rereived the message correctly; NAK 
indicates an error occurred. If the reoly is NAK, the Oata Center 
may retransrrit "n" timPs C"n" ~ay eaual zero>. Figure 4-6 shows the 
c~aracter sequences userl by t~e Fast Select communications procedure. 
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CENTRAL PROCESSOR 

RETRANSMIT 

EQT (NOTE 2) 
AD1 "YOU ARE" 
AD2 
FSL 
SOH 
AD 1 "YOU ARE" 
AD2 

[XMN] 
STX 

ETX ~---------__. 
BCC 

PROCESSOR 
TIMES OUT ----. 

EOT (NOTE 4) 
AD1 
AD1 

(NOTE 5) 

REMOTE TERMINAL 

NOT READY 
OR MESSAGE ERROR IN 

INVALID GOOD MESSAGE 

IGNORE ACK NAK 

(NOTE 
3) 

(CONTINUE POLLING, SELECTION, ETC. 

I [ ] INDICATES OPTION 

Figure 4-6. FAST SELECT 

CNote 1) 
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~OTE 1: Fast Select is used when the Central Processor wishes to 
transmit a message without testing the receive ready status 
of the terrrinal. With Fast Select procedures, the text 
message imrrediately follows the selection sequence to which 
there is no specific ACK/NAK response. 

NOTE 2: This EOT rray be the termination of a orevious transmission 
sequence. To minirrize the effect of noise, the Fast Select 
seauence may f0llow immediately. 

NOTE 3: If character parity or block check are not validated by the 
terminal, it will tr~nsmit a NAK. The Central Processor will 
re~ransmit the ertir~ message a soecified number of times 
Cmay be zero>. If the terminal does not acknowledge.the 
rressage, the Central Processor will terminate the sequence 
with an EOT, and record the error, the Central Processor may, 
at the optio~ of the programmer, retain the message for re­
transmission during the next selection sequence for the 
specified terminal. 

~OTE 4: If the Central Processor does not receive a response CACK or 
NAK> to its ~essage, it will time out and may retransmit the 
message a specified rumber of times (may be zero>. If no 
response is received, the Central Processor will time out, 
terminate the seauence with an EOT, and record the error. 
The Central Pr~cessor may, at the option of the programmer, 
retain the message for retransmission during the next 
selection sequence for the specified terminal. 

NOTE 5: If the terrrindl fails to respond, the Data Center should time 
out. No response will ordinarily be the result of one of four 
conditions being present: 

4-30 

a. The address~d ter~inal is not on line or not receive ready. 

b. The EQT, FSL, SO~ and/or STX characters are corrupted. 

c. The ad~ress A01, A02, is corrupted thereby preventing 
any terminal on tine from recognizing the address. 

d. The ETX character is corru9ted. If the ETX character 
was lost t~e addressed terminal continues looking for 
the ETX or an EOT. Therefore, one of the following 
two rrethods should be used by the Data Center when 
recovering frorr the time out. 

1) If the Data CP.nter wishes to readdress the terminal 
which just c~used the time out, it may. The EDT 
will r~turn this terminal to the "ready to receive 
cortrol rness~qe" state if the ETX had been corrupted. 

2> If the Data Center wishes to address another terminal 
on the same line as the terminal which timed out, it 
may oroceed with the Ear, ADl, A02, etc., sequence 

.. 

.. 

- - - __ __) 
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CONTENTIO~ CCCN). 

of the ccmrrurications procedurep for only the terminal 
addressee in the fast select will be looking for the 
ETX. The FDT ~f this sequence will return a termindl 
waitira for ~n ETX to the "readv to receive control 
message" state. 

The Contentior procedure enables thP central processor to terminate 
pollinq of the multipoint network ~fter placing the system in the 
contention mode. Ir this mode any ter~inal desiring to transmit a 
message to the central prccessor m3y initiate the polling activity 
by transmittirg the character sequence ADlP An2. POL• ENQ with the 
deoression of t~e trarsmit ~ev. lhe central processor will resoond 
by polling that terrriral and cnntinue with the normal oolling proce­
dure. 
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CENTRAL PROCESSOR 

EQT (NOTE 2 
NUL 
NUL 
CON "GO TO CONTENTION" 

TERMINAL REQUESTING POLL 

1 I ALL TERMINALS GO TO CONTENTION MODE 
,___-----------=--

1
---------.t (NOTE 5) 

POLL TO REQUESTING TERMINAL 

• EQT 
AD1 
AD2 "YOU ARE" 
POL 
ENO 

1 

EQT (NOTE 4) 
AD1 
AD2 

AD1 
I AD2 "I AM" 

I POL (NOTE 3) 
ENO y 

REMOVES ALL FROM CONTENTION 

t 
SOH 
AD1 
AD2 "I AM" 

[XMN] 
STX 

ETX 
BCC 

[ ] INDICATES OPTION 

Figure 4-7. MULTIPOINT CONTENTION MODE 

<Note 1) 
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NOTE 1: 

NOTE 2: 

NOTE" 3: 
.. 

NOTE 4: 

NOTE 5: 

.. 

u 

The contentior orocedure enables the Central Processor to 
ter~inate the notlina cf a multiooint network after placing 
the terminals in the contention mode. This feature is often 
desirable during periods of low activity. Terminals are 
placed in cnntention when the Central Processor transmits 
the EDT, NUL, NUL, C0N message. In this state the Central 
Frocessor ceases to oall the ter~inals until "awakened". 

Th;s EQT may ~~ve been the termination of a orevious trans­
mission secuence. To minimize the effect of noisa, the 
"go_ to contention" sequence may follow i~mediately. 

A terminal ir the co~tent1on ~ode can ~waken the Central 
Processor by trarsrrittin1 its address, POL, FNG. This 
causes the Central 0 rocessor to poll the reauesting terminal. 
If two termir.ats in contention attempt to transmit the 
"wake-up" message at the same time,. the aarbled message 
will cause the Centr~l Processor to initiate a cycle t'1rough 
the ooll list to deterwine which t~rminals are transmit ready. 

The coll tc the recuAsting terminal removes all terminals 
en the line from the contention mode. After servicing the 
requesting terminal, it is wise to poll all terminals in 
the sequence Cin case another has become transmit ready 
while servicinq the first> before returning all terminals 
to the contention mode. 

The "qo to corterticn" message may be garbled in which 
case the ter~inal will not know to "awaken" the Central 
Processor with a POL reouest and w;ll simply sit in the 
transmit ready state indefinitely. For this reason, it 
is essential that the Central Processor periodically go 
through its poll list to ascertain the status of the 
terminals. The termi~als w.ay then be returned to the 
contentiod mode. Any terminal already transmit ready 
will automatically send A01, ADZ,. POL,. EN~ • 
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BRCA~CAST Sfl[CT <BSL>. 

This procedure is us~d wher. it is desired to tran5mit a message 
to all termin;ils on d line. A sor?cial 8roaicast Select CBSL> 
character 7/4 <t> of the ASCII ~edified Code for Information 
Interchange CX34.4, J~lv 1967), is used in the selection sequence 
to indicate to all terminals that this is a broadcast message 
and all are to accent the ~~ssaqe. This corle is followed by 
the start of heanin~ CSOH> of the message. No acknowledgement 
of the select ocrtion of the ~essaqe is made. Broadcast Select 
overrides the ter~inal Local ~nd TrRnsmit modes, causing the 
terrr:inal to automatically switch to the receive mode and accept 
the YSL message scurrlin~ the ~udi~le alarm. 

Th8 addr8ss ~Dl• A02, in the tine orocedure identifies the terminal 
wtich will Fckrcwledge receiot cf the messaqe. The response of 
the addressP.d terffiral is ACK or NAK. ACK indicates the addressed 
terrrinal received t~e wessage. NAK indicates an error occurred in 
transmission. If the rPply is NAK, the nata Center mdy retransmit 
"n" ti~es C"n" may equal zerol. If the terminal fails to respond 
The !Jata Center should tirre out. Figure 4-~ shews the character 
sequences usea tiy the Broadcast Select communications procedure. 



u 

" 

v CENTRAL PROCESSOR TERMINAL 

EOT (NOTE 2) 
AD1 "YOU ARE" 
AD2 
BSL 
SOH 
AD1 "YOU ARE" 
AD2 

[XMN] (NOTE 3) MESSAGE ERROR IN 
STX GOOD MESSAGE INVALID 

• 
ETX ACK NAK 

BCC 

• (NOTE 4) 

EOT 
[] INDICATES OPTION 

Figure 4-8. 8ROAOCAST 

C:-Jote 1> 

4-35 



NOTE 1: Broadcast Select is a fast select of all terminals in the 
irulticoint network 1Jhich contain the RSL option. A01,, A02 
is the terrr1nat 1n t~e networK selected to acknowledge 
receipt .of the messacA. 

NOTE 2: This EOT ~a~ be the termination of a previous transmission 
sequence. To rninirri7e t~e effect of noise,, the broadcast 
sequence may follow imrrediately. 

NOTE 3: The XMN is ignored bv the terminal except in comoutation 
of the 8CC. 

NCH. 4: If the message contains a parity error,, the terminal 
transmits a i\JAt< which the central orocessor considers as 
a request for rebroadcast of the last transmission. If 
the Central Processor receives no response from the 
terminal,, it times out Csee procedure below> and may 
rebroadcast the rress~ge. Rebroadcasts are performed a 
specified number of times (m3y be zero) and,, if no 
affirmative ar.knowte~gement is received,, the Central 
Processor records th~ error and terminates the broadcast 
mode w~th a EQT. 

No resoonse will ordinarily be the result cf one of four conditions 
being present: 

a. The addressed terminal is not on line. 

b. The EOT, SQH,, BSL and/er STX characters are corru~ted. 

c. The address ADI, AQ2,, is corrupted,, thereby preventing 
any terminal on line from recognizing the address. 

d. Corruption of the ETX character. When this happens alt 
terminal5 unable to recognize an ETX will continue looking 
for an ETX or ~n EOT. 

Since all machines on a line listen to a broadcast select message if 
the loss of the ETX character is resoonsible for the time out,. all 
machines will be looking for ~n ETX or an EOT. The initial EQT of the 
next control ~essage will return all terminals to the "ready to receive 
control message" state allowing recognition of a poll,, select,, fast 
select,, etc., sent by the Oat~ Center. 

4-36 

v 



; 

.. 

.. 

u 

GROLP SELECT CGSL). 

Group Select is a fast select of a group of. terminat.s. The FSL 
character of the fast select procedure is replaced by the Group 
Acdress in this cornrrur.ications procedure. The Group Address, 
called the Group Select CGSL> character, may be any agreed upon 
character from ~SCII modified chart columns 2 through 7. The 
address in the messaae ;s now the group address olus the individual 
address of one cf the ter~inals in the qrouo. 

The Gr~up Select character is assigned to the terminals at the 
time of installatior in the S?me manner as the address is assigned. 

Those terminals having the group address ma~ching the one in the 
message will receive the rress~qe. Group Select overrides the terminal 
Local and Transmit rrodes, causing the terminal to automatically switch 
to the receive mode to accept the GSL message sounding the audible 
alarm. Gnly terminal ADl, Aoz, cf the grouo will resoond with ACK or 
NAK as the case may be. ACK irdicates the terminal whose address is 
AOl, Aoz, GSL recitved the rressage correctly; NAK indicates the 
addressed terminal recognized an error in the procedure. If the reply 
is NAK, the Data Ce~ter may retrans~it "n" times ("n" may eaual zero>. 
Figure 4-9 shows the character sequences used by the Group Select 
comwunications procedure • 
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4-3b 

CENTRAL PROCESSOR 

Et 
AD1 
AD2 
GSL 
SOH 
AD1 
AD2 

[XMN] 
STX 

ETX 
BCC 
y 

(NOTE 2) 

"YOU ARE" 

"YOU ARE" 

(NOTE 3) MESSAGE 
GOOD 

t 
·ACK 

TERMINAL 

ERROR IN 
MESSAGE 

t 
NAK 

(NOTE 4) 

1 

INVALID 

• IGNORE 

[] INDICATES OPTION 

Figure 4-9. GROUP SELECT 

CNote 1> 

.... 
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NOTE 1: 

N 0 TE 2: 

Group Select is a fast select of a particular group of 
terminals in a multipoint network. Each terminal may have 
a group address for which it will accept the GSL message. 
The terminal has the capability through internal adjustment 
to recognize any one of the 96 possible GSL character 
identificaticr.s from columns two through seven of the modified 
AS~II code chart. CSee ~ppendix B.> The address characters 
A01, ~02 are the address of the terminal selected to acknowl­
edge the 'transmission for the group. 

This EOT may have been the termination of a previous trans­
mission secuence. To minimize the effect of noise the group 
selection rray follow immediately. 

NOT[ 3: The transmission number is ignored by the terminal except in 
computatior of the Block Chee~ Character. 

NOTE 4: If the message contains a parity error, the terminal transmits 
a NAK which signals the Central Processor to repeat the trans­
mission. If the tentral Processor receives no resoonse from 
the terminal, it times out and may reselect the group. A 
reselect or reoeat of a transmission takes pl~ce a specified 
nurrber of times Cmay be zero> until an affirmative acknow­
ledgement is received. If the grouo select limit is reached 
without receipt of an acknowledgement, the Cent~al Processor 
times out, records the error, and terminates the procedure 

\.._) with an EOT. 

Iim~-D~t-ti~~g~~t~& 

If the terminal fails to respond, the Data Center should time out. 
No response will ordinarily be the result of one of four conditions 
being prasent: 

a. The Addressed CA01• AD2, GSL> terminal is not on-line. 

b. The fOT, SOH, GSL, and/or STX characters are corruoted. 

c. The address ADI, A02 is corrupted thereby preventing any 
terminal on-line from recognizing the two characters. 

d. The ETX character is ccrruoted. If the ETX character 
was lost the addressed terminal continues looking for 
the ETX or an EOT. Therefore, one of the following two 
methods should be used by the ·Data Center when recovering 
from a time out. These methods are based on the assumption 
that the time out occurred due to the loss of the ETX 
<condition 4}. 

1> If the Data center wishes to address a terminal which 
belongs to the group of terminals which caused the 
tiwe out. it may. The initial EOT of the control 
~essage wilt return all ter~inals in the group to the 
"ready to. receive control message" state if condition 4 
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has occurred. 

2) If the Data Center wishes to address another terminal 
on this same tine but not belonging to the group which 
just caused the time out, it may proceed with the Ear, 
A01, AD2, etc. The EOT of the sequence will return any 
termirals waitina for an ETX to the "ready to receive 
control mesage" state. 

.. 
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GROUP POLL COPTIONAL>. 

The Group Poll procedure is an option of the standard multipoint 
procedure. The terrrinat has the capability of accepting an additional 
AOl, A02 other than its terwinal address AOl, ADZ. The Group Poll 
address can be set by Field Er.gineerinq with characters selected from 
columns 2 thru 7 of the ASCII code chart Csee Appendix 8). If these 
group addressses are decoded during the standard poll orocedure the 
terminal will respor.d by atte~pting to transmit an EDT character 
Cindicating no traffic> or by transmitting a message if in the Transmit 
mode. Orderly trans~ission of data to the central processor by all 
terminals having the same grouo address is accomolished by the 
following: 

a. All terminals with the same group addresses must be on the 
same concatenation. 

b. A terminal with d~ta tc transmit will block prooagation of the 
Request-to-Send and Clear-to-Send signals over the data set 
interface lines until released by a successful transmission to 
the central orocessor followed by the receipt of the ACK or 
EOT characters frorr the central processor. 

c. An EDT character will not be transmitted by any terminal 
detecting a Request-to-Send signal sent by any terminal more 
remote frorr the data set in th~ concatenation. 

d. No terminal will transmit anything until it receives~ in 
response to its Request-to-Send signal, a Clear-to-Send signal 
from a terrrinal closer to the data set in the concatenation. 

Data received by the central orocessor will be in order from the group 
closest to the central orocessor in the concatenation and ending with 
and EOT fro[ the group merrber most distant from the central processor 
in the concatenation. Each message will contain the individual 
ter~inal's address characters CAO!, AD2>. Upon receipt of an NAK 
character~ retransmi~sion will be via the standard poll procedure. 
Concatenated terminals with the same group address for group polling 
will be similar in their chAr?cteristics of the Request-to-Send/ 
Clear-to-Send response tirre. 

The central processor may terminate a gr-0up poll seauence at any time 
by trans~ittirg EDT in olace of ACK. The Terminals remaining in the 
Group will not atterrot to transmit and will retain their message until 
the next poll. The termiral waiting for the ACK character will retain 
its message for retransmission with the same transmission number during 
the next poll. 
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EOT 
AD1 (NOTE 2) 
AD2 GROUP ADDRESS 
POL 
ENO 
_j_ 

USUALLY 
CONTINUE POLLING 

EOT 

NlK (NOTE 5) A~K (NOTE 6) 

NAK (NOTE 5) 

I 

ACK (NOTE 6) 
I 

(NOTE 3) 
NO TERMINAL 

IN GROUP 
OUTPUT READY 

I 
EOT 

(NOTE 7) 

t 
EOT 

(NOTE 7) 

i 
SOH 
AD1 
AD2 

[XMN] 
STX 

ETX 
BCC 

I 

t 
SOH 
AD1 
AD2 

[XMN] 
STX 

ETX 
BCC 

EOT SOH 

(NOTE 4) 
TERMINAL 
ADDRESS 

NOTE 8) 

(NOTE 4) 
TERMINAL 
ADDRESS 

CONTINUES UNTIL LAST 
OUTPUT READY TERMINAL r - - ---- -- -HAS TRANSMITTED 

I ACK 

EOT CONTROL CONTINUES 
GROUP POLLING OR 
SELECT OR GOES TO 
CONTENTION 

EOT (NOTE 9) 

INDICATES OPTION WHICH MAY 
BE EXERCISED FOR SPECIFIC 
TERMINALS AND/OR SYSTEMS. 

Figure 4-10. GROUP Pr:JLLING 

<Note 1> 
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V NOTE 1: This orocedure is used to reduce the overhead in a networ~ of 
terminals where several 'are located at one location on a 
cowmen comrrunication line. The receipt of one group poll will 
if no terrrin~l5 are outout ready, result in one response for 
the group. Thus, the control can pass to the next group. In 
periods of tow activity, the control will be able to go 
through the polling list determining the output status of all 
terminals with but one poll to each location, not each ter­
minal. Also. if multiple terminals are output ready at a 
loc~tion, they are allowed to transmit, in sequence, in 
response to one poll. Selecting, Broadcast, Fast Select, etc. 
are not affected by this group polling procedure. In a 
concatenation of terminals, if one of the terminals is removed 
because of downtime, etc., the loss of the missiny terminals 
will have ro affect on these procedures. 

NOTE 2: In this procedure, the polling seqµence follows the same 
format as a normal ooll and uses the normal poll character. 
Group polling is controlled by addresses only. The group 
address is assigned to a grouo of concatenated terminals. 
Each member of the group shall respond to the group address 
as if the grouo address were its individual address. 

NOTE 3: When the poll is received by the addressed group, each 
terminal connected to the data set via concatenation will 
prepare to answer the ooll by raisinq the Request-to-Send 
signal line. The terrinals which have a message ready for 
transmission wi Lt orepare their message; the terminals with 
no message will ~repare to transmit EOT. In sequence~ each 
terw.inal without the message traffic will sample the Request­
to-Send signal line ?nd, if a Request-to-Send signal from 
another ter~inal is detected, the terminal without message 
traffic will cancel its EDT response and will wait for the 
next EDT from the central processor. 

NOTE 4: Each message sent in response to a group poll contains the 
address of the individual responding terminal. The responding 
terffiinal shall block the concatenated Request-to-Send and 
Clear-to-Send signals related to terminals more remote from 
the data set. These signals shall remain blocked from the 
more remote terminals until the responding terminal has 
comoleted its transmission and has received an ACK or EOT 
character from the central processor. 

NOTE 5: If the central processor detects an error in the message 
received in response tc a group poll, the NAK character wilt 
be transmitted, thereby, calling for a repeat of the trans­
~ission. This action can be reoeated "n" times C"n" may be 
equal to zerc), at which time, if the test fails, an error 
will be recorded at the central processor and an EOT char­
acter will he transmitted, terminating the transmission 
seauence. The terwinal shall transmit the same message 
when neKt ootled. 
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NOT[ 6: 

NOTE 7: 

NC Tl d: 

NOTE 9: 

4-44 

If the Ter~inal coes not receive an ~CK, NAK or fOT 
character it may retain its wessage and remain quiet. T~e 
c~ntral processor will timeout and transmit an EOT char­
acter~ thereby. terminating the transmission seauence. The 
message will be retr?nsmitted when next polled. 

If no ether terw.ir.als ~re cutout ready, fOT is sent. Tn some 
systew.s. the number of messages allowed to be sent from a 
grou~ as a result of a single poll may be limited by system 
agreement. Ir. this case. EDT may be sent by the CP in place 
cf ACK ever though other output-ready terminals may be in 
the grcup awaitirg service. The terminal a~aiting ACK will 
retain its w.essage urtil the next grouo poll is received as 
;.iill the remaining cutout-ready terminals. 

As soon as an ACK character is received from the central 
processor. the next ~utput-ready terminal will transmit. 

when an ACK character is received from the central processor 
and no ter~inals are output ready, the last terTinal in the 
concatenated group shall be responsible for transmission of 
the final EUT. 

" 

.. 
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POil\T-TO-POINT. 

Point-to-Point is a lire control rliscipline which allows two machines 
to communicate with each other on a strictly one-to-one basis. Because 
only two machines can be listP-ninq to a l;ne at any given time, the 
acdressing scheme is limited to identifying the sending unit only 
rather than the receiving unit as in multipoint disciplines. The TD 
700/800 termiral is capable of two types of Point-to-Point Communica­
tion. 

~hen using the switched line nrocedure. the stations contend for 
master status. The "calling" point assumes master status 
and the "called" point assumes slave status. At the conclusion of 
message transfer, the relativ~ status may be reversed if the called 
ter~inal has a message to transmit. Master status may be passed back 
and forth until no further messages remain to be transmitted. The 
stations then "hang uo" and the connection is broken. Any further 
transmission would require the transmitting station to "dial up" the 
station to which it wishes to transmit. 

When using dedicated Cor leased) lines, the two stations on the line 
contend for waster status. Wher master status is established, the 
master station proceeds with message transfer. At the conclusion of 
any given message traPsfer, the stations return to the contention mode 
and either rray obtain master status. 

4-45 



POINT A (CALLING STATION) POINT B 

t 
DIAL -----+------------' (NOTE 2) 

ENO 
y 

,----~ 
SOH 

I AD 1 "I AM" I AD2 

I [XMN] 
STX 

I 
I 
I 
I 
I 
I 
I 
I 

ENO 

ETX 
BCC 

I INVALID 
OR NO 

REPLY TO 
....___,....------

1 
MESSAGE 

t I RESEND LAST 
ACK OR NAK I 

(NOTE 5) 

t 
INVALID 
OR NO 
REPLY 

(NOTE 4) 

INVALID 
OR NO 

REPLY TO 
REQUEST 
TO 
RESEND 

NAK ACK 

(NOTE 3) 

MESSAGE ERROR IN 
GOOD MESSAGE 

ACK NAK 

(NOTE 6) 

EOT----------+-----------' 
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(NOTE 7) 

(NOTE 5) 
DLE-EOT 

(NOTE 9) 

.. STATION B MAY ASSUME MASTER STATUS 
OR MAY DISCONNECT (NOTE 8) 

~ 
DLE-EOT /EQT 

[ ] INDICATES OPTION 
Figure 4-11. POINT-TO-POINT - SWITCHED. 

<Note 1> 
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NOTE 1: 

NOTF 2: 

NGTE 3: 

rm TE 4: 

NOH 5: 

i·JO TE 6: 

.. 
NOTE 7: 

N 0 TE B: 

This procedure arolies when a point-to-point link is 
established ever switched lines. 

The calling station is initially considered to be the master 
station and the called station i~ initially considered to be 
The slave station. 

If the stave station is receive ready. it transmits an ACK. 
After detectinJ the ~ffirmative reply, the master station 
transmits its ~essage. If the slave station is not receive 
ready, it will transmit a NAK in response to the enquiry. 
TnE ~aster station m8y then repeat its enquiry a specified 
nu~ber of ti~es Crnay be zero). If no ACK is received. the 
~aster staticn proceeds to the mandatory disconnect. 

If ~r. invalid reply nr no re~ly is received by the master 
station in reS?CPSe to its enquiry. the master station 
may reoeat the enquiry a specified number of times Cmay 
be zero). If no ACK is received. the master station 
proceeds tc the rrandatory disconnect. 

If the master station receives an invalid reply or no 
reoly to a transmission, the ooerator may send a reply 
reouest character, ENQ by depressing the XMT key. This 
ENG way be sent "n" tirres. This ENQ asks the slave to 
retransmit its last ACK or NAK. If the slave had received 
an irvalid data mess~ge because of a bad control character 
and did not respond to the master, the slave will. at this 
~oint. transmit a NAK indicating that it did not receive 
a good data message. The master should then retransmit the 
data message.· If the slave did resoond to the original data 
message, it will repeat its resoonse. If a valid acknowl­
edgement is still not received, tne master station proceeds 
to the mandatory disconnect to clear the connection. 

If a slave receives a message for which character parity or 
block check tests fail, a NAK will be transmitted. The 
master will then repeat the transmission a specified number 
of times <rray be zero> Looking each time for an affirmative 
acknowledgement. If no acknowledgement is received before 
the lirrit cf transrrissions is reached. the master proceeds 
to the mandatory disconnect • 

Cnce transrrission from the master <calling) station to the 
stave Ccalled) station is comoleted, the calling station may 
relir.quish waster st?tus to the called station by sending 
an ECT. By exchanging EOT's• master status may continue to 
te interchanged and rressaqes transmitted until at some 
point neither St3tion has anything to transmit. 

If the new rraster station (originally the called or slave 
station> has a messa9e for the station which originally called 
1t. the new master proceeds directly to the Message Transfer 
~equence Cbeqinning ENQ, top of figure 4-11>. If the new 
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master has no message to transmit, it may either initiate 
the ll'andatory disconnect or transfer master status back to V 
the other station by transmitting an EOT. 

NOTE 9: ~pan completion cf a Message Transfer SeQuence, the master 
station may omi.t the transfer of master status CEOT> and 
proceed directly to the mandatory disconnect. 
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IDLE STATUS (NOTE 2) 

+ 
POINT A CONTENDS FOR POINT B 

MASTER STATUS 

(NOTE 3) ENO l l l 
INVALID 
OR NO 

NAK ACK REPLY 

I (NOTE 4) (NOTE 5) I 
I t 

SOH 
I AD1 

I AD2 
"I AM" 

I [XMN] 
STX 

I I 

I I MESSAGE ERROR IN 
GOOD MESSAGE 

I ETX 
I 

• l l l I BCC I INVALID INVALID , _____ 
joR NO OR NO 
REPLY TO REPLY TO ACK NAK 

I 
I 
I 
I 
I 

~ I MESSAGE 

I ENO (NOTE 6) 
RESEND LAST I 

fCK OR NAK : 

RECOVERY PROCEDURE 
(NOTE 8) 

I 
J 

REQUEST 
TO 
RESEND 

[] INDICATES OPTION 

Figure 4-12. POINT-Tn-PnINT - OEDICATEO. 

<Note 1) 

(NOTE 7) 
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NOTE 1: This procedure appliP.s when there are two stations on a 
cedicated poirt-to-ocint link, with neither station 
designated as the [aster station. Both statio~s contend 
for master status by transmitting an ENQ and may seize 
it urder the condition that the other station is not also 
contending tor it at the same time. If master status is 
not obtained, the op~rator should simply reattempt the 
procedure by depressing the XMT key. The contention 
procedure determines the master/slave relationship of the 
two statior5. A terminate function returns the system to 
the idle condition. 

NOTE 2: The idle condition on the communication link is the condition 
which follows the terminate function CEOT> of the orevious 
transmission. In this condition, neither station has master 
status but either st~tion may bid for it. 

NOTE 3: A station wishing to transmit, bids for master status by 
sendin£ the en~uiry character ENQ and beginning its time 
out function which is dependent upon the operator. The 
operator will reinitiate the bid after the time out interval 
if [aster/slave status has not been established. To resolve 
"sirr:ultaneous" bids hy both stations which result in a garbled 
message ignored by both the operator should reattempt the 
~rocedure by depressing the XMT key. 

NOTE 4: In case of an invalid reoty, no reply, or NAK to the initial \._.! 
ENG character, the station bidding for master status 
reinitiates the bid be sending the ENQ character again 
Cdeoressing the XMT key>, The station operator may reinitiate 
any number of ti"es, and if still unsuccessful exit to an 
error recovery procedure. 

NOTE 5: If Point 8 is ready to receive, it affirmatively acknowledges 
CACK> the ENQ. Poirt A then assurr.es master status and 
proceeds with the message transmission. 

NOTE 6: If the master station receives an invalid reply or no reply 

NOTE 7: 
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to a message trans[ission, th~ operator may send an ENQ 
Cwhich requests that the slave st~tion retransmit its last 
ACK or NAK> by depressinq the XMT key. This ENQ may be sent 
"n" time5. If the stave had received an invalid data 
message and because of a corrupted control ch.aracter did not 
reply to the master, it should now transmit a NAK causing the 
master to resend the data message. If the slave did respond 
tci the original data mess~ge it will r~send its last response. 
If, after sending the reply request once, a valid acknowledge­
ment is not received. the master station will time out and 
exit to an error recovery procedure. 

If the slave receives a message for which character parity 
or block check tests fail, NAK is transmitted calling for a 
repeat of the transmission. This process is repeated a 
specifies number of times Cmay be zero), and if the tests 
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still fait, th~ ~aster exits to the recovery procedure. 

NOTc 8: Failure of Point A to achieve master status or failure 
of the master statior to receive a valid response to a 
~essage results in transmission of an EOT to return the 
system to the idle state. 

IB~ 2260 co~~UNICATION PROCEDURES. 

The TD 700/800 D/L2 h~s, as ar cption, the communication capability 
of the IBM 2260 polling and select orrycedures. These procedures 
operate at 1200 bps asynchronous or 2400 bps asynchronous. The 
data set used for this cornecticn is the 3urrouqhs Model TA 734-24, 
Western Electric Model ?01 8, or equivalent. 
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IBM 360 TERMINAL 

STX (NOTE 2) 
EQT 
EOT (NOTE 3) 
EQT 
AD1 (NOTE 4) 
Ab2 
POL (NOTE 5) 

EQT STX (NOTE 6) 
AD2 
TEXT 
ETX 
BCC 

I 

INVALID EOT (NOTE 8) STX ACK NAK . 
EQT (NOTE 8) 

(NOTE 7) STX (NOTE 9) 

(NOTE 10) 
EQT 

(NOTE 11) 

(NOTE 12) 

Figure 4-13. I8M 2260 POLLI~G PROCEDURE 

(Note 1> 
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N 0 TE 1: The interfac2 to the System 36Q/370 is via an IBM 2701 Data 
Adapter Unit with a type III Terminal Adapter. The 
IBM 2260 Display Terminal operates only over leased lines. 

NOTE 2: This STX character may or may not he present in the polling 
sequence. The deter~iring factor is t~e 360/370 environ~ent in 
which the terminal is operatinq. Therefore, the c1Pability 
of acceptirq a potlirg sequence consisting of multiple 
characters with the STX or without the srx is essential. 
See rote 4 fer valid pell or select sequence. The characters 
in ~ pollirg sequence may or may not be contiguous depending 
en the IBM system environ~e~t. 

NOTE 3: The number of EDT chRracters that precede the address may be 
either 3 (as shown> or greater. The terminal will be able 
to operate in either environment. 

NOTE 4: The polling sequence ccnsists of a 4 character sequence 
starting either with EOT or SOH followed by AD2, AD2 and 

NOTE 5: 

NOTE 6: 

NOTE 7: 

NOTE 8: 

NOTE 9: 

the ASCII control chPracter for poll CspaceJ column 2, row O. 
It may be precP.ded bv a variable number of characters which 
are ignored. 

ADl, AD2 can be represented by any characters in the ASCII 
set column 2, row 0 through column 7, row 14. 

The data message sent to the I8M 360/370 must begin with the 
STX character follcwed by the A02 value of the terminal. 

At this point, the terminal should also be receotive 
to a new pell or select sequence. The terminal will retain 
the message and retransmit on the next poll. 

The number cf EDT characters may be either 1 Cas shown> or 
greater. The terminal will be able to operate in either 
environment. 

This STX character must be present and may be the start of 
another poll or select sequence • 

NOTE 10: The most widely used reply ir. a Burroughs terminal network 
would be the ACk character. However~ the SfX-EOT and STX­
EOT-EOT-EOT character sequences are allowed in an IBM 2260 
environment, a~d would probably be the required reoly in a 
[ixed IBM 2260/Burrough Termi~dl System. 

NOTE 11: If an acknowledgement that ends with EOT is received, the 
terminal will remain auiet and wait for a new poll or select. 
In either case the terminal considers the transmission 
successful. 

NOTE 12: At this point, the central computer may poll the terminal, 
~oll another terwinat, select the terminal, or select another 
terminal. 
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IBM 360 TERMINAL 

STX (NOTE 2) 
EQT (NOTE 3) 
EOT 
EQT (NOTE 4) 
AD1 
AD2 (NOTE 5) 
SEL 

I 
i. ! 1 

NO RESPONSE NAK ACK 

! 
(NOTE 6) 

INVALID 
STX ~ T (NOTE 7) 

E (NOTE 6) 

x 
T 

ETX 
BCC 

I 
+ l ;; 

NAK ACK 

(NOTE 6) 

Figure 4-14. !PM 2260 SELECTING PROCEDURE 

<Note 1) 
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NOlE 1: The interface to the Syst~m 360/370 is via an IBM 2701 Data 
Adapter Unit with a type III Terminal Adapter. The IBM 
2260 Disolay Terrinal operates only over leased lines. 

NOTE 2: This STX char~cter may or may not be present in the selecting 
seauence. The deter~ir.ing factor is the 360/370 environment in 
which thP. terminal is operating. Therefore, the capability 
of acceptirg a polling sequence consisting of multiple 
characters with the STX or without the STX is essential. 
The characters ir a selecting sequence may or may not be 
contiguous depending on the IBM system environment. 

NOTE 3: The number of EDT ch~racters that orecede the address may be 
either 3 Cas shown) or greater. The terminal will be able 
to operate ir either er.viron~ent. 

NOTE 4: The selecting secuence consists of a 4 character sequence 
starting either with EDT or SOH followed by ADl, A02, and 

NOTE 5: 

the ASCII cortrol character for select (@) column 4r row o. It 
ray be oreceaed by a variable numher of characters which are 
ignored. 

AOlr AD? can be represented by any r.har~cters in the ASCII 
set column 2, row 0 through column 7, row 15. If ASCII 
character OEL is used in the A02 position in a selection 
sequence, a broadcast function will result wtth one device 
being charged with rPply responsibility. In Broadcast Select 
all terminals with the same AOl address must be grouped on the 
sarne concatenation Csee page 4-16). All terminals with power 
on will receive this message. A field installable modifica­
tion will limit the reception to only the group defined by 
AD 1. 

NOTE 6: At this point, the central computer may poll the terminal~ 

select the terminal, or select another terminal. 

NOTE 7: At this point, the terminal should also be receotive to 
a new poll or select sequence • 
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IBM 360 

STX (NOTE 2) 
EQT 
EOT (NOTE 3) 
EOT (NOTE 4) 
AD1 
DEL (NOTE 5) 
POL 

y 

EOT 
ACK 

STX I 

TERMINAL 

i ii 
EQT STX 

AD2 
T 
E 
x 
T 

ETX 
BCC 

NAKI 

I 
NEXT OUTPUT READY TERMINAL 

INVALID 
EQT (NOTE 8) 1 LAST TERMINAL 
STX (NOTE 9) I TO TRANSMIT 

4-SE: 

i 
(NOTE 12) 

SENDS I 

I 
(NOTE 10) 

(NOTE 11) 

Figure 4-15. IBM 2260 GROUP POLLING 

CNote l> 
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I 
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NOTE 1: The interface to the System 360/370 is via a 2701 with type 
III terminal adapter. The I8M 2260 Display Terminal operates 
only over leased tines. 

NOTE 2: The STX character rrav or may not be present in the group 
polling secuence. The deterwining factor is the 360/370 
environment in ~hich the termin3l is operating. Therefore,. the 
capability of accepting a group pol.line sequence consisting 
of multiple characters with the STX or without the STX is 
esserti.at. See Note 4 for valid ooll or select sequence. The 
charactP.rs ir. a colling sequence may or may not be contiguous 
cepending on the IeM system environment. 

NOTE 3: The number of FOT characters that precede the address may be 
either 3,. as shown,. or greater. The terminal wi LL be able to 
operate in either environ~ent. 

NOTE 4: The grcup polling seouence consists of a 4 character sequence 
starting either with EDT or SOH followed by AOl,. DEL. It may· 
te prececed by a variable number of characters that are 
ignored. 

NOTE 5: AD1,. can be reoresented by any character in the ASCII set Cot. 
2. Row 'O,. through Col. 7. Row 15. When ASCII character DEL 
is used in AD2 position a group polling function will result 
witn one device beina charged with reply responsioility. Any 
terminal ~hich has as its AOl character that used in the group 
poll sequence can reoly. Using the standard group polling 
hardware ar order of oriority of response will be established 
and on receipt of ACK for thP. just sent message the next out­
put ready terminal will transmit. Each terminal will insert 
in the message that it transmits its o~n individual AD2 
identification. All terminals with the same ADl address ~ust 

be grouped on the same concatenation <see p~ge 4-16). 

NOTE 6: The data wessaqe sent to the IBM 360/370 must begin with the 
STX character followed by the AD2 value of the individual 
terminals • 

NOTE 7: At this point. the terminal should also be receptive to 
a new ooll or select sequence. The terminal. and all others 
waiting,. wilt retain the message and X~T it on the next poll. 

NOTE 8: The number of EDT ch~racters may be either 1 Cas shown> or 
greater. The termin~l will be able to operate in either 
environment. 

NOTE 9: This STX character must be present and may be the start of 
another poll or ~elect sequence. This terminal will remain 
quiet and beco~e receptive to a selection. Alt others waiting 
will ret~ir their message and XMT it on the next ooll. 
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NOTE 10: The ITOSt widely used reply iri a Burroughs terminal network V 
would be the ACK character. However. t~e STX-EOT and srx-ror-
EOT are valid re~lies in a 2260 environment and in a mixed 
22EO/Aurrouqhs ter~iral system woutd probably he the required 
reply. To develop a true look-a-like interface, the 
capati lity of accepting 3ny of the listed responses must be 
inc 1_ u ded. 

NCTE 11: If un acknowledgement is received that ends with LOT, the 
terwinal will rerrain auiet and wait for a new poll or select. 
In either case tr.e terminal considers the transmission 
successful. 

NOTE 12: At this poirt the cer.tral computer may poll the terminal, ooll 
another terminal. select the terminal or select another 
t er rr. i na t. 
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SECTION c; 

ENVIRONMFNTAL CrlARACTERISTICS 

This section deals with the TO 700/~00 ocwer suoply electrical 
characteristics, terrber~ture/humidity range and barowetric oressure 
range. 

The power supply is rart of the Control subsystem and is mounted within 
the control unit of the TO 700/800 terminal. The cower supply provides 
att·necessary airect current, regulated voltages to the terminal. The 
DC power is generated frorr t~e AC input line volt3ge and is aerived 
from a single transformer. The orirnary side of the transforMer is 
capable of adjustrrert to accent a number of discrete values of AC line 
voltages typical of both the domestic and international markets. Out­
put voltages are not ~djustable by Field Enaine~rs. The load is 
ccntinucus with a 100% duty cycle. One ON/OFF switch controls alt 
outputs of the cower supply. 

TA = +25 C unless otherwise snecified. 

TD 701) CUTPUTS: 

+ ~. 1 
+12 
+30 
-12 
-250 

TD 800 CUTP~T~: 

+5.1 
+1~ 

+16 
+~9 

-12 

,t2.5% 
!2.5% 
t5% 
;t2.5% 
!2.5i; 

!;2.5% 

.!: 5"% 
;t2.5% 
,t5% 

Current 
~iH2 a~ i .t ~_.{A llll2 ~l 

8.0 
0. 175 
0.04 
1. 0 
o.o.'3 

Current 
~aua~it ~-!.~!!112 ~l 

1.0 
0.175 
0.6 
0.01 
1. 0 
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INPUT VCLTAGE. 

Single phase, SC and 50 Hz ! 1%, wit~ taos for 100, 110, 115, 120~ 127, 
ZCO, 2JP, 22G, 2~Q, 240 VAC, ± 10% with three wire inout including 
separate earth qrourd. 

P R D T E C T I Q r~ • 

Each output has over voltage ~rotection. There are aoorocriate fuses 
for each output voltage on the TD 700. Outcut sensing is provided for 
the loss of +s.1v, ir order to protect the disolay panel. n 

Operating Envircnrnert: 

!Q.ZQ~ 

32 to 140 deg. F" 
CC to 60 deg. C) 

IQ_JQQ 

32 to 140 deg. F 
CO to f>0 deg. C) 

10% to 90% relative humidity 10% to 90% relative humidity 

Nonooerating Envircr~ent: 

-29 to 15E deq. F 
C-34 ta 70 deq. CJ 

32 to 158 deg. F 
C 0 to 70 deg. C) 

1n% to 90% relative humidity 10% to 90% relative humidity 

Operatinq Envircn~ert: 20 to 32 i~ches of w.ercury CSC to 80 cm Hg) 

Nonoperating Environment: 10 to ~z·inches of mercury C25 to ~rn cm Hg> 
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KEY3CJ ARO. 

ALPHANUMERIC KEYBOARD 

SOURCE DA TA KE Y BOARD 

• 

TEN KEY KEYBOARD 
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b7 

~ b5 

~b . ;_ 
0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

l 

1 

1 
1 

1 

• 

APPENDIX B -

CODE CHART. 

AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) 

MODIFIED 

0 0 0 0 1 1 1 
0 0 1 1 0 0 1 

0 1 0 1 0 l 0 

b3 b2 bl ~ 0 1 2 3 4 5 6 _f 1 _l w 

0 0 0 0 NUL OLE SP 0 @ p ' 
0 0 1 1 SOH DC1 ! 1 A Q a 

0 1 0 2 STX DC2 II 2 B R b 

0 1 l 3 ETX DC3 N 3 c s c 

1 0 0 4 EOT DC4 $ 4 D T d 

1 0 1 5 ENQ NAK % 5 E u e 

1 l 0 6 ACK SYN & 6 F v f 

l l 1 7 BEL/CON , 7 G w 9 

0 0 0 8 BS ( 8 H x h 

0 0 1 9 HT l 9 I y i 

0 1 0 10 LF • : J z i 
0 1 l 11 VT + K [ k 

1 0 0 12 FF < l - I , 
1 0 1 13 CR - = M J m 

l 1 0 14 RS > N T n 

l 1 1 15 us I ? 0 l 0 

1 
1 

l 

7 

p/POL 

q/SEL 

r 

s/FSL 

t/BSL 

u 

v 

w 

x 

:t.... 
z 
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APPENDIX C -

JISPLAY CHARACTERISTICS. 

The TO 70C display characteristics are as follows: 

Dimensiors 

Weight 

Character capacity 

Panel viewing area 

Character size 

Dot diameter 

Center to center dot soacing 

Character spacing 

Register spacirg 

Scanning rate 

Flicker 

Average brightness Cunfi ltered> 

Contrast ratio 

Color 

Viewing angle 

Geometric distortion 

Linear distortion 

Focusing 

Shifting 

14.5 inches C36.8cm> X 9.4 
inches <23.9cm) X 2.2 inches 
C5.6cm> 

7.5 pounds C3.402 kilograms) 

256 

9.2" C23.4cm> X 3.4" C~.6cm) 

0.20" CS.lmm> wide, 0.28" 
Cl.lrnm> high 

0.024" C.61mm) 

0.040" Cl.Omm) 

2 blank columns of dots bet­
ween successive characters 

3 blank rows of dots between 
successive rows 

85 Hz (cycles/second) minimum 

none observable 

25 ft - Lambert, typical 

20:1 Capproximate) 

Red-or~nge characters on dark 
background 

100 deg. F minimum 

none 

none 

none required 

none 
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APPENDIX C - Ccont) 

The TD BOC display characteristics are as follows: 

c-2 

Dimensions 

Weight 

Display rrediurr. 

Character capacity 

Text format Cchar/row) 

Rows 

CRT size 

Display screen size 

Character size 

Character format 

Character soacing 

Register spacirg for 960 
characters 

Register spacing for 1920 
characters 

Refresh rate 

Flicker 

Display brightness 

Contrast ratio 

Color 

Viewing angle 

14.8 inches C37.59cm> X 16.4 
inches <41.66 cm> X lR.2 
inches C46.23cf!l) 

75 pounds C34 Kilograms> 

CRT monitor, television scan 

960 1920 e 

80 80 

12 24 

12" C30.5cm> diagonal, 74 sq 
inches <930.25 sq.cm> 

9.5" C24cm> wide X 7.5" Cl9cm> 
hiqh 

0.09" C2.3cm) wide, 0.2" 
C5.lcml high 

5 X 7 dot matrix 

2 blank columns of dots be­
tween successive characters 

13 blank dot rows between 
successive rows 

3 blank dot rows between 
successive rows 

60 Hz or 50 Hz, <input line 
frequency) 

none opservable 

50 ft Lambert, max. 

20:1 <approximate> 

white - P4 phosphor, 
aluminized 

100 deg. F minimum 

-
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