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PROPRIETARY TO SUAROUSHS CORPORATIONNOT TO BZ REAROOUCED, NOR us'ﬁo’

"BRAWN BV | G srn.ntcrucx FFa&F|osan . . . APPROVED_
L& Toadrlin ¥ i

| ;6.

Tl FOR MANUFACTURING PURPOSES CXCEPT ON SUARCUGNS o-ou " srion | e w‘ — . . TSRS O
i '%QH’TUO COuSENT.. ; LOAT.E OATE DATE DATE - -DATE L
. g e——— \ remprptrosd—s . bt
R REVISION T - ,
- e e g s . e o i i
! e RIYILIT VDTN :
..
1,1 GENERAL e e e e SEACLTE oLt
. . e o 5 e,
T : : :
~ N

This specification definés thie reéquitements’ £¢ a, fami,’gy ofn Burroughs microprocessor-based
input and display systéms, the TD730/830 Tengfinal Series. l'he TD730/830 Terminal Series
is capable of accepting ‘and’ d{splaying 1n£ormationv qntered locany, and-to exehange o ,,
information wtth a cent’:faI précessor of ‘another 'fermimlu qTeEaLe - :

.~i‘ﬁrv4 AR - . -

R = ~ :

The TD730/830 family of Térﬂriais 18" apahlq of Mopéra:inngithin t:he syst:em enyironment ot
other Burroughs Terminal families, Q. tf';e extént specified in. Appendix I and parasraph 3.1.2
Coumunications ‘with the TD730/830 "‘Témin&l Family {8’ .accomplished in a. half’ duplex moée,
via direct wire or communications lines usin"i’c"értam muitipointr or point-to-po&nt:

~~~~~~

comunications procedures ‘as déScrmgd ﬁt,hiizg:ft:his s‘p’éélﬂgation. £ o

F.,

ek b5

The TD730/830 i’eminal fami ly nhas the gqpa u‘ty é’ﬁ mtching aLl lnte:face requiremants

[ N T TN .

The TD730/830 Series Terminals have t:hc :basic. capabilities listed in this section.

TD830 Display Capacity-
192°Ch$ te.l‘sl;eé",. LR I
24 rows of 80 characters "*" ' 1" 7 o
Status line '(80 bhaxgctars) Lo
5x7 and ~’7“ x9 character mt’f{x

TD730 Diasplay Capacity veoow o me ‘ R
430 Characters - - - SR :
12 rows of 40 characters:--' *° -«
5 x 7 character matrix - S
4 k Bytes of read/write ieinory

Keyboard o ‘ Yoo e . Sl
Typevrit:er, Alphatumeric (Domestlc’ and’ Intarnationali) e S PoontosT
Auxitlary"Nmric Keypad (keyhoard opt'ion') :-»\ v Lo "1 i
No. keyboard ‘- - T .
POVCI' e s . LI U T ST 2L I N S T AR B j‘“ g o :
100-127 VAC, 50/60 Hz - L R
200-260 VAC, 50/60°Hz -+« - et ’ T
Comunications Interface T et o .. : :
Asynchronous RS232/CCITT, to 38.4 k' bps' .- i
Synchronous RS232/CCITT, to 9.6 k bps-~ *’°° AR g
Burroughs Two-Wire Direct Interface  (TDI);'to'9.5 k. bps asynchronous~ .
Burroughs Direct Interface (BDI), to 38,4 Kk bps Asynthonous R £ e
Concatenation, Asynchrenous or' Syﬁéhfoﬁous,,RSg;iz,lCﬂn( S e ; ‘
Keyboard selectable data rate =~ C R
PRINTED IN U'STAMERICA S aé T ECD874
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) < LOR2AWN.BY JCHK STU & RECICHMECK FFAF|] DSGN APPROVED
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WRITTEN CONSENT, ) DATE CATE DATE DATE DATE '

LTR REVISION

1.2 BASIC CAPABILITIES (CONT)

Communications Procedures
Multipoint
Point-to-Point
‘Modifted pointstospoint-précedfirés

-

Data Transmission.
Forms/Non-Forms
Cursor to EIX
Home to Cursor
"Total page in Forms-Search mode

Cursor Control
Programmable cursor position
Transmission of cursor position
Four way movement
Blink
Solid
No cursor

Lower Case Lockout
Numeric Control Message Transmission‘
Programmatic Mode Control

Format and Edit Functions

Tabulation
1) Fixed
2) Variable

3) Field Identifier

. Reverse Tabulation
Forms mode enable/disable
‘Forms mode variable delimiters
Character insert/delete

; 1) By line/field

Y 2) By page

Sound audible alarm

Line insert/delete

Line move

128 Character symbol generatisn (95 from keyboard)

B e i S

i A
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ENGINEERING SPECIFICATION: -
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:/TD730/830
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RN

(OATE

OATE

DATE

DATE

DATE

: / RITTEN CONSENT,
R REV|$|QN S

1.2 BASIC CAPABILITIES (CONT)
Format and Edit Functions (CONT)
Clear

1) To the end of a line/field
2) To the end of a page/form

3) Total page Non-Forms/unprotected data Forms

4) Forms mode and data

Data Highlight
1) Negative video (TD830 only)

2) Forms riegative video (TD830 only)

3) Blink
4) Secure
5) Underline (TD830 only)
6) Bright
Roll up/down by page
Right justification
Variable end of page alarm
Carriage eranlline féed
Page clear and homg cursor
-Page hume cursor
Page control
Field overflow inhibit
Sgarch fixed or variable character

*Transmt toonty®-Formsi £1d1d

". L

- o

Swy

[T
[RTER

.
‘e

g
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WRITTEN CONSENT, DATE JDATE DATE DATE DATE ’ i
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1.3 OPTIONAL CAPABILITIES

F M

The TD730/830 Series Terminals have available the options described in this section.

Extended Memory
1) 8 k bytes total
2) Selectable page lengths in increments of 4. lines '
3) Secroll

Printer Interfaces

1) 20/60 mA current loop interface (selectable data rates)
2) A9249 :Printer..interface (ODEC)
3) TC 4%000:RO-Printer interface .
Print
1) Non-Forms home to cursor
2) Forms total page
3) Forms unprotected data only

Magnetic Card Reader Interface . SE L ey
Magnetic Tape Cassette Controller Interface

Communications Procedures
Bisynchronous multipoint IBM 3270 compatible

Non-display of selected characters in ASCII columns O and 1

Fully featured keyboard

/ . . .
<. ol -

. LSS SN
RS 1o I R N S

s . - o ieri e msen e o
v T ————
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ELECTRONIC COMPQNENTS
PLAINFIELD, NEW JERSEY 07061
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CLASS CODE] TITLE |
U. S. AMERICA ENGINEERING SPECIFICATION: 1TD730/830

P:G’QDITMV TO SURROUGHS CORPORATIONNOT TO BK REPROOUCLD, NOR USED

e o o —
DRAWN BY CHK STD 8 RECJCMECK FFA F| DSGN APPROVED

F:l'r;;’ucl;::;::!ll PURPOSES EXCEPY ON BSUARQUENS ORDIR OR PRIOR h——oAf! DA’T‘E ‘ ’D‘ﬁ DAT': DA'T’E
R REVISION ‘
' ¢ ¢ -
2. APPLICABLE DOCUMENTS bg

The following documents of the issue in effect on the date of this speciflcatlon form a
part of this specification to the extent: specified herein.

2.1 EXTERNAL DOCUMENTS

42 CFR"78:SubpaitoF
and Séctien 78.705

RS232C

CCITT Com Spa No. 100,
Recommendation V24,
V28 :
€SA €22,2, No 0-1960
CSA C22,2, No 154-1975
BSI 3861 Part 1:1965
UL 478

BPO Technical Guide
No, 25

GPO'Dat# Servides
NP3,4,.3

VDE 0871
VDE 0875

VDE 0804/4,65
MIL-HDBK-217B

NFPA 75

IEC Pub, 335-1

IEC Pub. 380

NEMKO 502,59 (508)
SEV TP 212/8A\

Standard, Department of Health,Education,and Welfare.,

)

-EIA Standard, Interface Between Data Processing Terminal Equipmsnt

and Data Communication Equipment, August 1969

Functions and Electrical Characteristics of Circuits of the
Interface Between Data Terminal Equipment and Data Communication
Equipment, December 1972

Standard, Canadian Standards Association

Standard, Canadian Standards Association

British Standards Institute Standard

Underwriters Laboratories Standard, Electronic Data Processing
Units and Systems (1972)

British BPO Mémorandum, Design Requirements for the Connection
of Non-Post Office Equipment to Post Office Private Circuits,

. June 1974

Notes for Manufacturers of Data Terminal Equipment No, 2, General
Requirements for Data Terminal Eqaipment, March 1971

Limits of Radio Interference from Radio Frequency Apparatus and
Installations, W, Germany, 196%:

Rules for the Radio Interference Suppression for Appliances,
Machines and Installations, W, Germany, 1961

Regulations for Telecommunications Apparatus

Military Handbook on Reliability, September 1974

National Fire Prevention Association Standard for Protection of
Electronic Computer Systems and System Installations, Type II.
Equipment, 1968

IEC Recommendation, Safety of Household and Similar Electrical
Appliances, Part I, General Requirements, 1970

IEC Recommendation, Electrical Safety of Office Machines

'Norges Elektriske Materiell Kontroll

Schweizerischen Berein
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2.1,1 Product Safety

This product shall comply with the requirements of the Product Safety Standard 1257 4893
for data processing equipment. Approvals shall be obtained from the safety organizations
in the following countries:

1) U.S.A :

2) Canada

#1  2.1.2 UL Appreval

The TD730/830 Terminal in the basic and optional configurations defined by this specifica-
tion shall be approved and listed by the Underwriters Laboratories, Inc, (UL), per UL

Standard 478,
2,1.3 CSA Approval

The TD730/830 Terminal in the basic and optional configurations defined by this specifica-
tion shall be approved and listed by the Canadian Standards Association (CSA), per CSA
Standardswczz 2, No 0-1960 and C22,2, No 154-1975,  :=-

2.1.4 BPO Approval

’ The TD830 Terminal design shall have the .capability to be configured to conform with BPO .,)
' Technical Guide No, 25 requirements. -

2.1.5 VDE Coggllance

The TD730/830 Terminal sﬁall meet the RFI requirements of thé VDE 0871 and VDE 0875
specifications as given in Burroughs Technical Standards B2-08 and B2-09,

2,1.6 Other Standards

The TD730/830 Terminal in the basic and optional configurations defined by this specifica-
tion is designed to conform to the requirements of other standards listed below. However,

- the conformance shall be by Intent and design guidance and shall not be construed as
necessarily requiring formal testing, approval, or listing to any or all of the other
standards when those standards deviate from UL Standard 478 or CSA Standards C22,2, No.
0-1960 and C22,2, No, 154-1975, The other standards are:

a, SEV TP 212/8A

b.  BSI 3861, Part 1:1965

: c. NEMKO 502,59 (508) e
- d. IEC Pub, 335-1

' e. IEC Pub, 380

f. VDE 0804/4,65

AT e D AL NV,

Sy _:#am*rto IV USANERICA : - é - ECD674



& %r e T jeor 26 T’/z‘}r’
Burroughs Corporation ® 13- o¢ - - il §

ELECTRONIC COMPONENTS  DIVISION CLASS CODE|TITLE -
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RIETARY TO SURRQGUEHS CORPOSATIONNOT TO ST REIFRCOUCED, NOR USED
L]

2.2 BURROUGHS CORPORATION DOCUMENTS

1284 9006 Systems Standard fcr;Ccﬁﬁ;;ic;tioﬁ;5érecedures, March- 1973
1700 3195 Specification, Two-Wire Direc: Interface, August 1967
60445 Product Specification, Reliability Standards, Rev C, May 1§61, Pasadena
B2-08 | Techniccl Standard, Limits for Radio Interference Emission )
B2-09 Technical Standard, Eﬁi Iccccéérence-ccntfoi éuide for Macﬁines cﬁd‘DP
Equipment
1257 4703 Specification, Acoustical Noise
1691 2602 General Specification, Keyboard, May 1972
2555 0203 Specification, Pawer Supply, Septembgr 1975
) 1498 5303 - Specification, Burroughs Direct Interface (BDI) .
‘(J 1284 9022 "~ Systems Standard. for Bisynchronous: Communications Procedures, January 1973 ‘
1257 5700 Technical Standard, Environmental Standcrds for Data Processing Equipment
and Business Machines, Rev A, September 1975
2555 9410 ‘Spccification, thnctic Tape: Controller
1088 8760 ODEC Interface System Design Specification

1845 9735 Specification, TC 4000 RO Printer, September 1973

[EEE

2,3 NEW DOCUMENTATION

. New documentation to be provided for the TD730/830 Terminal is noted in this section.

9 2.3.1 Terminal Support .-

Documentation is provided for the support of the TD730/830 Terminal and includes the Field
Engineering Technical Manual, Parts Catalog and Field Test and Reference Document, Operator.
. Manual, and Reference Manual, The Terminal design section will provide assistance when re-
: quired. This documentation is in accordance with the format and content requirements de-
fined in the operation management section of the Field Marketing Manual and paragraph 7.0
of the Fleld Engineering Technical Literature Standards,

QR P
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2,3.2 System Configurator

The design organization shall prepare a systems configurator reflecting M&E numbers:and °
options of each required and optional component (line controls, adapters, modem expanders,
ete,). The configurator shall indicate maximum drive distances and cabling M&E numbers
where applicable. The configurator shall indicate each system interface and each
applicable communications interface.

2,3.3 Unit Test Plan

The unit test plan, as developed by the design group, shall include descriptions of
equipment configurations, test methods, test procedures, and, any specidl or extraordinary
test equipment (simulators, data processing equipment, ete.). The test plan shall be
.comprehensive in scope, containing the objectives of each test or series of tests along
with the evaluation criteria,

2,3.4 Acceptance Test Procedure

Design Engineering shall prepare the acceptance test procedure which forms the basis for
the acceptance test in production,

2.4 ORDER OF PRECEDENCE . .

Where a conflict; exists between the requirements of this specification and any of the
referenced specifications, this specification takes precedence,
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3. PHYSICAL DESIGN CHARACTERISTICS:

3.1 GENERAL PHYSICAL CHARACTERISTICS -

The TD730/830 Series Terminal input and display system, her¢inagfter called the Terminal,
is designed and constructed as a free-standing, self-contained data input and display
device, principally intended for but not limited to desk-and table top installation. The
Terminal is suitable for the exchange of coded information, in domestic and international
environments, with a computer system central unit (central processor) E

3.1.1 Maximum Characters ' ' . -

The TD730 Terminal is capable of displaying up to 480 characters. The TD830 Terminal is
capable of displaying up to 1920 characters plus an 80 character status line.

3.1.2 Compatibil lty with Other Terminal Families

Through installation set-up and adjustmen-t, the TD730/830 family of Terminals is capable
at any one time, of compatible operation in the environment of any one of the following
Burroughs Terminals: TD700 Design-Level-Two and upward, TD800 Design-Level-Two and
upward, and TD820. . ' :

’. 3.1.3 Packaging

The TD730/830 Terminal consists of two physical unmits: the display unit and the keyboard
unit. The two units are designed to operate as two separate units interconnected by
cables. The packaging design permits. the keyboard unit to be located up to six feet away
from the display unit, -

3,1.4 Marking

The TD730 Terminal and the TD830 Terminal are marked in accordance with Figures 3-1 and
3-2 respectively.

3.1.5 Component Standardization

All Terminals of the same model number and design level are identical in the card types
used, the actual values and types of components mounted on these cards, and the values and .
types of components mounted in the chassis, Cards and components mounted within a Terminal !
are capable of being replaced by other cards and components of the same designation, i
without degradation of performance. All -circuit schematics will have actual component
values, tolerances, and ratings listed, and will not deviate from unit to unit,

3.1.6 Cooling .

The Tem;inal will dissipate 506 Btu per hour typical in the operational mode. The display
unit of the Terminal, which includes the power supply, is forced air cooled by an internal
‘ fan while the keyboard unit is cooled by convection.

\
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FIGURE 3-1, - TD730 UNIT AND KEYBOARD
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3.2 SPECIFIC PHYSICAL CHARACTERISTICS

3.2.1 7T1D730 Display Unit

The TD730 display unit houses the following assemblies: display subsystem, microprocessor
and associated electronics, communications interface, and power supply. The display unit
is designed to work with or without the keyboard in the processing of messages between the
operator and central processor,

3.2,1.1 Dimensions and Weight

’

The dimensions and weight of the TD730 display unit are as follows:

Helght Width  ° - Depth Weight Shipping Weight

9.4 inches 15.5 inches. 6,25 inches 20 lbs (Approx)- . 44 1bs (Approx)
(238,76 mm)  (393.7 mm) ., (158.75 mm) (9.1 kilogram) (20 kilogram)

3.2.1.2 Controls and Alarm

An audible alarm and operator adjustment controls are provided as part of the TD730
display umit, .

.3.2.1.2,1 Onerator Controls and Audible Alarm: The operator controls are readily
accessible to the operator and will not damage the Terminal If maladjusted. These
operator controls and alarm are described as fallows:

(a) Power -Switch The power switch provides the on/off control for activating
the Terminal with AC line voltage. The power switch is
located on the bottom ftight side) of the display unit,

(b) Brightness Control The brightness control provides a continuous range of
display brightness from maximum to nearly "off." This
control is located inside the display unit and removal of
the lens is required for adjustment.

(¢) Audible Alarm The audible alarm will sound momentarily whenever the
Eentral processor attempts to transmit to the Terminal
while the Terminal is not in Receive mode, The audible
alarm will sound momentarily whenever the cursor is - = -
advanced to the selected variable end of page position,
Selection of the character position is described in para-
graph 4.2,1.,7. The audible alarm will sound momentarily
upon the receipt of a Broadcast or Group Select message and
also upon receipt of the proper ESC or CTRL sequence (see
Tables 13 and 11 respectively). The BEL code (Figure 7-1)
will also activate the audible alarm. The audible alarm :
volume may be varied or disabled through a field engineer-.«
ing adjustment. ‘
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3.2.1.2.2 Maintenance Adjustment Controls: No specidl maintenance ad justment controls are
required.

3.2,1,3 Display Subsystem

The TD730 display subsystem provides a ¥isual presentation of all or part of the data on
which the operator is working. The display subsystem uses a Self-Sca I1 display panel
as the medium for data presentation, The following features are provided by the display
subsystem: data highlights, international character sets and . . alternately displayable
status lines. ' : : : ’
3.2.1.3.1 Data Highlights: The display subsystem has the capability of highlighting
selected flelds of data on the display panel. Three modes off data highlighting are avail-
able.to the central processor software for use on the displayed data, The highlighting is
accomplished through the use of four characters: EM;,SUB, CAN, and RS, SUB, EM and CAN are
entered into memory from the central processor via data communications, during text, to
start their respective fields of highlighting, Character RS, when entered into memory,
will end any or all of the highlights prior to it. If the operator chooses, highlight
characters may be overwritten iIn memory via keyboard action or by the central processor
during selection., The operator is not able to overwrite data in the protected data fields
during Forms mode, Highlight characters are not displayed and their location appears as
the normal character background,The RS character is also used as the Forms right delimiter.ﬁ%
Data highlight modes are independent, thus allowing nesting and giving a cumulative actlion ‘
upon displayed data to the extent that no highlight extends beyond sncend highlight char-
acter or beyond the display line in which the highlight is used.

(a) Blink (CAN) The display subsystem, upon reading a CAN character from
" memory during display refresh, cowvmences a bdlinking data
field at a 1,5 Hz rate, and maintains this highlight until
an end highlight character is read, thereby ending all
selective highlights, The blink highlight causes data to
alternate with the solld background of the display.

The blink highlight field 1s able to highlight any area
without regard to in-process highlighting or Forms mode.
The blink highlight, when initiated, shall continue to the
last colum of that display line, or until an end highlight
ccharacter is reached.

(b) Secure Data (EM) Upon reading an EM character from memory during display
. refresh, the display subsystem will begin placing blanks on
the display and will maintain this highliight until an end
highlight character is read, These blanks consist of solid
display matrix (full 7 x 7 configuration) for each secured
character.

The Secure highlight field is able to highlight any area
without regard to in-process highlighting or to Forms mode.
The secure highlight, when initiated, shall continue to the
last column of that display line or until an end highlight
character is reached.
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3.2.1.3.1 Data Highlights (CONT)
(c¢) Bright (SUB) Upon redding an SUB character from memory during display

. can be altered through factory adjustment to prevent the display of any individual character]

refresh, the display subsystem will intensify all:further
characters displayed until an end highlight character is
read, The bright highlight causes brighter characters to
appear in contrast to the display's normal character
intensity. The bright highlight is able to highlight any
character withour regard to in-process highlighting or
Forms mode. The bright highlight, when initiated, shall
continue to the last column of that display line or tntil
an end highlight character is reached,

3.2,1.3.2 Cursor Generation: The TD730 display subsystem generates a-visual cursor for
the display, The cursor indicates the location of data entry from the keyboard. The
cursor character location is stored in the cursor location counter and not in the display
wemory, After each character is entered into the display memory by the keyboard,~the cur-
sor advances to the next character position to the right or to the beginning of the next
line when the preceding line has been filled., The cursor can also be moved in the appro-
priate direction on the display by a carriage return character from the communications
interface or by the line feed, reverse line feed, backspace, forward space, carriage return, .
and home keys of the keyboard. The cursor will appear as the full 5 x 7 character dot ~
matrix, alternately blinking with the character in the cursor losation. The display sub- .
system has the capability of blinking the cursor at a 1.5 Hz rate or having a non-blinking
cursor. ILhe display subsystem also has the capablility to totally disable the cursor so
that no cursor appears on the display. Cursor blink/non-blink and no cursor are selected
through keyboard CTRL or software ESC sequences as defined in paragraph 3.2.8.

3.2.1,3.3 Character Generator: The character generator is contained within the display
subsystem and can produce a:set of 128 display characters, including space, Basic char-
acters consist of the 26 upper-case and 26 lower-case alphabetical letters, numbers 0
through 9, and 33 special symbols (see Figure 7-1, columns 2 through 7)., In addition, the
character generator produces control character symbols used in the Terminal's operation
(see Figure 7-1).

The display subsystem has the capability to produce 128 display characters, This capability

or group of characters from columns 0 and 1 of Figure 7-1,

)

The character generator presents characters in a 5 x 7 dot matrix format.

3+2.1.3.4 International Character Set: The display subsystem is available with character
generators which produce the special characters required by international markets, Special
characters are provided for those nations as described in paragraph 7.1, All U.S. lower-
case characters are provide with international character sets.
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3.2.1.3.5 TD730 Status Line: The display subsystem has the capability of displaying a
status line upon a sequential double depression of the CIRL key on the keyboard. Subse-
quent activation of any other key on the keyboard will cause the status line to not appear
on the display., The status line will occupy the last two lines of the display in place of
the data normally on those lines, Data that would normally appear on the last two lines
of the display is ccntained within the display refresh memory and will be displayed again
whenever activation of any keyboard key occurs. The types of information contained within
the status line are described in paragraph 3.2.9. ‘

3.2.1.3.6 TD730 Display Working Data Field: The TD730 Terminal has a variable working
data fleld of up to 480 characters, Configurations of the data field is set during system
initialization and can be changed through keyboard CIRL or software ESC sequences as
defined in paragraph 3,2.8, Two basic configurations are available: 12 lines of 40 char-
acters per line and 12 lines of 32 characters per line, The two basic configurations are
alterable through use of the variable page length function as described in paragraph _.7,
3.2.4.3.,

3.2.1.4 Display Panel Assembly

The display panel assembly contains a Self-Scan II, 480-character, display and associated
solid state electronics which include phase drivers, integrated shift register-display

. drivers, storage latches, blanking circuitry, and high voltage drivers. The electronic

circuitry is contained on a printed circuit card and: is:mounted inilaminar fashi to the
display to form the display panel assembly, The characteristics of the Self-Scan~II panel
assembly are listed in Table 1, :
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FEATURE
Display Panel Viewing Area:
Width
Height
Display Format:
Line Length
Lines
Character Size:
Width
Height
Display Dot Dimensions:
Width '
Height
Character Spacing
Register Spacing:
Scanning Rate:
Flicker:
Nominal Luminous Intensity:
Contrast Réfio:
Color of displayed image:
Viewing Angle:

Display Dimming:

TABLE 1, TD730 DISPLAY CHARACTERISTICS .

480-CHARACTER SELF-SCAé:EI DISPLAY

8.42 inches (214 mm)

4,66 inches (118 mm)

40 characters/32 characters (selectable)

12

0.167 inches (4,24 mm)

0.30 inches (7.62 mm)

0.017 inches (0.43 mm)

0.020 inches (0.51 mm)

2 blank columns of dots between each successive character
3 blank rows of dots between successive registers

85 Hz ;inimum

None observable

tbd

thd

Neon Red-orange

100° minimum

Fixed or iariable to 20% or nominal luminous intensity )

>

®’
/I

e
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3.2,2 71D830 Display Unlt

The TD830 display unit houses the following assemblies: display subsystem, microprocessor
and associ ated electronics, communications interface, and power supply. The display umit
is designed to work with or without the keyboard in the processing of messages between the
operator and the central processor.

3.2.2,1 Dimensions and Weight

The dimensions and weight of the TD830 display unit are as follows:

Height Width =~ ' Depth ~ Weight ' Shipping Weight
15.0 inches 16,12 inches ° 113.0 inches ;'13511b3»(Approx) ~ 61 1bs (Approx)
(381 mm) (408 mm) © (331 mm) (15.9 kilograms) . (27.8 kilograms)

3.2.2.2 Controls and Alarm

An audible alarm, operator controls and adjustment controls are provided as part of the
display unit,

: 3.2.2.2,1 QOperator Controls and Audible Alarm: The operator controls are readily
(f accessible to the operator and will not damage the Terminal if maladjusted, These oper-
* ator controls and alarm are described as follows:

(a) Power Switech The power switch provides the on/off control for activating
the Terminal with AC line voltage, The power switch is
1located on the front of the display unit,

(b) Brightness Control The brightness control provides a continuous range of dis-
play brightness from maximum to nearly "off." This control
is located on the front of the display unit.

(c) Audible Alarm The audible alarm will sound momentarily whenever the cene
tral processor attempts to transmit to the Terminal while
the Terminal is not in the Receive mode. The audible alarm
will sound momentarily whenever the cursor 1s advanced to
the selected variable character position, Selection of the
character position is described in paragraph 4.2.1.7. The
audible alarm will sound momentarily upon the receipt of a
Broadecast or Group Select message and also upon receipt of

v the proper CTRL or ESC sequence (Tables 11 and 13 respecs’

9 tively). The BEL code (Figure 7-1) will also activate the

audible alarm., The audible alarm may be varied or disabled

through a field engineering adjustment.

3.2,2.2,2 Maintenance Adjustment Controls: Maintenance adjustment controls consist of the
‘ width control, vertical size control, vertical linearity control, horizontal linearity

control, focus control, and video bias control. These controls are located within the
display monitor.
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3.2.2.3 Display Subsystem

The TD830 display subsystem provides a visual presentation of all or part of the data on
which the operator is working. The display subsystem uses a CRT monitor as the medium for
data presentation., The following features are provided by the display subsystem:

negative video, data highlights, international character sets, and a separate status line,

3.2.2.3.,1 Negative Video: The display subsystem is capable of displaying white characters
on a black background (normal video) or black characters on a white background. (negative
video). At power-on time of the TD830, the mode is normal video. Upon receipt of an ESC
followed by N from the data communication network during text or upon depression of the
keyboard CIRL key followed by the shifted U key, the display subsystem enters the negative
video mode onca page basis. Upon receipt of an ESC followed by O from the data communica-
tions network during text or upon depression of the keyboard CTRL key followed by the -
shifted I key, the display subsystem will return the:pageﬁto~theiﬁorﬁalTvideo mode,

3.2,2,3.2 Negative Video During Forms Mode: When both negative video and Forms mode are
active, the unprotected data areas are displayed as normal video as follows: The GS, US"
or left Forms delimiter will be the start of a reverse—video:mode:and-the RS-or-right Forms
delimiter shall end the reverse video mode, This reverse video field upon a negative video
background shall appear as normal video. ’

Any unprotected data field that continues from the Iast column to column 1 of the mext lineld ,
shall rgt continue the reverse video modes .~ : A » .’

3.2.2.3.3 Data Highlights: The display subsystem has the capability of highlighting
selected flelds of data on the screen, Five modes of data highlighting are available to
the central processor software for use on either the normal or negative video background :
modes with or without Forms mode. The highlighting is accomplished through use of six
characters: SO, SI, EM, SUB, CAN,.andRS, SO, SI, EM, SUB, and CAN are entered into
memory from the central processor via data communications during text, to start their
respective fields of highlighting. Character RS, when entered into memory, will end all
of the highlights prior to it. Ifithe operator chooses, highlight characters may be over-
written in memory via keyboard action or by the central processor during selection., The
operator is not able to overwrite data in the protected data field during Forms mode.

_ Highlight characters are not displayed and theit location appears as the background would
depending upon negative video mode, reverse highlight mode, and cursor position.

Data highlight modes are independent, thus allowing nesting and giving a cumulative action
upon the video data to the extent that no highlight extends beyond an end highlight
character or beyond the display line in which the highlight is used.

The RS character 1s also used as the right Forms delimiter,

‘ )
!
/
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3.2.2,3.3 Data Hjghlights (CONT)

(a) Underline Video (SI)
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Upon reading an-SL character from memory during dls: :

glay refresh, the display subsystem will begin an

* ~underlinecdata highlight and maintain this highliight

(b) Bright Video (SUB)

untilaan end highlight character is read. The under-
line highlight appears on the 9th (ninth) scan line
and consists of.solid video in contrast with the -
opposite mode background video,

The underline highlight is able to highlight any area

without regard to in-process highlighting - T
ox-te Forms ficde: -The undenlineabighligh;,,- -

witen initiated, shall continue to the last column of

that display line or until an end highlight character

is reached,

The 1.5 Hz blink:-rate, if:used; will :ald in _locating
the underline cursor in an underline highlight field,

Upon reading ar SUB" character from memory during dis-

play refresh; the display subsystem will intensify
the video and maintain this highlight until an end
highlight character is read, The bright video high-
light causes brighter characters to appear when the
display is in the normal video mode, Actuation of
the biight video highlight when the display is in the
negative video mode causes brighter background to

appear.,

The bright video highlight is able to highlight any
area without regard to in-process highlighting or
Forms mode, The bright video highlight, when initi-
ated, shall continue to the last colum of that dis-
play line or until an end highlight character is
reached.

3
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3.2.2.3.3. Data Highlights (CONT)

(c) Reverse Video (S0O)

(d) Blink Video (CAN)

DATE DATE DATE DATE DATE . )

Upon reading an SO character from memory during display
refresh, the disptay subsystem will commence a reverse
video display and maintain this highlight until an end
highlight character is read, thereby ending all selective
highlight flelds. The reverse video highlight causes
negative video to be displayed from the initial SO char-
acter to the end highlight character provided the display
15-in the normal video mode., Activation of the reverse
video highlight=when—thé dispiay:is injamégativé:wideo:
tode’ causeschormatsvideo:to beidisplayed from the initial
SO character to the end highlight character.

The detection of a GS, US or left delimiter during Forms
mode and negative video #ode':causes the reverse video to
show normal video in the unprotected area, The RS or
right delimiter during Forms mode and negative video mode

' will end the reverse ?ideo field and any other highlight
fields that may be in process,

If the reverse video highlight field is not ended via RS 4“
or Forms right delimiter by the last column of the line, . /
then the reverse video highlight shall end automatically,

Positioning the negative character cursor within this
reverse field, will reverse the video at that position one
more time to indicate the position., The 1,5 Hz blink rate
of the cursor, if used, will aid in visually locating the
cursor at negative/normal video boundaries,

The display subsystem, upon reading a CAN character from
memory during display refresh, commences a blinking video
display at a 1,5 Hz rate, and maintains this highlight
until an end highlight character is read, thereby ending
all selective highlights, The blink video highlight causes
video data to alternate with solid background. This solid
background mode is dependent upon negative video or normal
video mode of display.

The blinking highlight field is able to highlight any area
without regard to in-process highlighting of other types or
to Forms mode. This blinking highlight, when initlated,
shall continue to the last column of that line or until an
end highlight character is reached.
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3.2.2.3.3 Data Highlights (CONT)

(e) Secure Video (EM) Upon reading an EM character from memory during display
. refresh, the display subsystem will begin placing blanks
on the display and maintain this highlight until an end
" highlight character is read. These blanks consist of solid
video (full 70 dot matrix 7 x 10 configuration, for each
_secured character) in contrast with the opposite mode
background video.,

The secure highlighting field is able to highlight any area
without regard to in-process highlighting of other types
or to Forms mode., The secure highlight, when initiated,
shall continue to the last colum of that line or until an
end highlight character is reached,

3.2.2.3.4 Cursor Generation: The TD830 display subsystem generates a visual cursor for
the display. The cursor indicates the location of data entry from the keyboard. The
cursor character location is stored in the cursor location counter and not in the display
memory. After each character is éntered into the display memory by the keyboard, the
cursor advances to the next character position to the right or to the beginning of the next
line when the preceding line has been filled. The cursor can also be moved in the appro-
priate direction on the display by a carriage return character from the communications
interface or by the line feed, reverse line feed, backspace, forward space, carriage return
and home keys of the keyboard. The cursor will appear as the negative image of the char-
acter at the cursor location. The display subsystem has the capability of blinking the
cursor at a 1.5 Hz rate or of having a non~blinking cursor. The blink/non-blink modes are
keyboard CTRL or software ESC controlled as defined in paragraph 3.2,8., A visual dis-
abling of the cursor through keyboard CTRL or software ESC control will cause the display
to show no cursor,

3.2.2.3.5 Character Generator: The character generator is contained within the display
subsystem and can produce asset of 128 display characters, including space, Basic char=
acters consist of the 26 upper-case and 26 lower-case alphabetical letters, numbers 0
through 9, and 33 special symbols (see Figure 7-1, columms 2 through 7). In addition, the
character generator produces control character symbals used in the Terminal's opetatlon
(see Figure 7-1),

The display subsystem has the capability to reproduce 128 display characters, This capa-
bility can be altered through factory adjustment to prevent the display of any individual
character or group of characters from columms 0 and 1 of Figure 7-1.

The standard character generator presents characters in a 5 x 7 dot matrix format (80
characters per line). This character format can be visually altered through keyboard CTRL
or software ESC sequences (paragraph 3,2.8) which cause the characters to appear twice as
wide (40 characters per line),

An optional character generator is available and presents characters . in a 7.x.9 dét matrix
format (80 characters per line). This character format is also visually alterable to

twice the width (40 characters per line). This optional character generator shall be used
with the USASCII keyboard (Figure 7-3) or the optional keyboard (paragraph 5.5) only.
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3.2.2,3.6 International Character Set: The display subsystem is available with character
generators which produce the special characters required by intermational markets, Special
characters are provided for those nations as described in paragraph 7.1. All lower-case
U.S, characters are provided with international character sets.

3.2.2.3.7 7IDB830 Display Working Data Field: ' The TD830 Terminal has a variable working
data field of up to 1920 characters. The configuration of the data field is set during
system initialization and can be changed through keyboard CTRL or software ESC sequences

" as defined in paragraph 3.2.8, Four basic configurations are available: 12 lines of 40

or 80 characters per line, and 24 lines of 40 or 80 characters per line, The four basic
configurations are alterable through use of the variable page length function as described
in paragraph 3.2.4.3.

3.2.2,3.,8 TD830 Status Line: The display subsystem divides the screen into two data
fields: The display working field which contalins data to which the operator has direct
access and the status line which contains only indirectly accessed data, The status line
is the 25th (twenty-fifth) line of the display screen and’'ts”80 characters’in.length. Data
presented within the status line will contain information as described in paragraph 3.2.9,

3.2.2,4 Display Monitor

The display monitor contains a cathode ray tube (GRT) and all associated solid-state ‘\
electronics (video amplifier, high voltage rectifier, deflection circuits, eté.) required y
to generate a television-type display from the separate sync and video input signals,
These separate sync and video signals are provided by other functional groups in the dis-
play subsystem, Characteristics of the TD830 display monitor are listed in Table 2.
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TABLE 2,

FEATURE

DISPLAY MONITOR CHARACTERISTIC

TD830 DISPLAY CHARACTERISTICS

CRT Dimensions:
| Diagonal Size
Overall Size
CRT Viewing Area:

Width 9,0 inches

Height 7.5 inches
Display Format

Line Length

Display Character Capacity

Lines (Working Field) 24 Maximum

<ﬁ"’
i' Lines (Status line)

Character Size:

CRT Brightness
Contrast Ratlo
Color of Displayed Image

Viewing Angle

12 inches (305 mm)

(228 mm)

(191 m)

40/80 characters

20:1 (approximate)

100° (minimum)

v Deflection Magnetic
~ ‘ Focus Electrostatic
X~Radiation

1 (25th display screen line)

Width

Height 0.20 inches (5,08 mm)
Row Spacing
Refresh Rate
Flicker None observable

50 font Lamberts (maximum)

1920 Maximum + 80 character status line

Input line frequency (50 Hz to 60 Hz)

0.5 millroentgen per hour (maximum)

74 square inches (4840 square centimeters)

5 x 7 dot matrix, 7 x 9 dot matrix (optional)

3 blank rows of dots between successive rows

0,09 inches (Double for 40 character line length) (2.28 mm)

White characters on a black background (normal video)
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3.2.3 Microprocessor

The Terminal contains a one~chip microprocessor which is capable of addressing up to 65 k
locations of memory and interface registers. The microprocessor is an 8-bit parallel pro-
cessor using a bidirectional data bus for internal data movement, Terminal control is
provided through microprocessor interpretation of instructions contained within the
Terminal memory (paragraph 3.2.4.1). The microprocessor also monitors the power supply
subsystem for power fail .or undervoltage conditions and initiates a power down routine
when these conditions occur.

3.2.4 7TD730/830 Memory

Terminal memory is implemented using up to three types of MOS devices. Read Only Memory
(ROM), Programmable Read Only Memory (PROM), and Read/Write Memory (RAM). The basic
Terminal configuration uses the ROM and RAM memory devices, Special Terminal configurationsg
using PROM memories in place of, or in conjunction with, ROM memories mey be implemented,
The memory map of the Terminal including interface register locations is as=follows:

™)

256 Bytes ) Scratch Pad

Variable Length
System Working Area F 32 k Bytes

Display Refresh , ’ ‘
Memory (Variable) '

256 Bytes PIA/ACIA Registers _J

16 X Bytes Device Firmware

16 kK Bytes . System Firmware

The ROM/PROM section of the Terminal memory stores the systems operating instruction
sequences (firmware). The instruction sequences include: edit functions, peripheral
control, confidence tests, interrupt procedures, and initialization procedures.

3.2.4,1.1 Electrically Alterable Read Only Memory: The Terminal contains a 1400-bit
electrically alterable read only memory (EAROM) which is separate from the primary Terminal
memory, The EAROM permanently stores the Terminal's configuration data and error messages.
Alteration of the EAROM shall be made by field engineering adjustment as described in
paragraphs 3,2,8,2 and 3.279,3.1.

3.2.,4,2 RAM Memory

The RAM section of the Terminal memory is used for scratch pad, display refresh, and data
storage. The Terminalt's RAM memory provides full buffering capability for data comm

entered data. No data entered from the data comm shall be acted upon until an ETX char- ‘
acter (paragraph 4.2.6.1.3) has been received and-a valid-errmor-:check performed.

3.2.4,2.1 Buffer: The Terminal will buffer up to 1200 characters in the standard memory
configuration (4 k RAM) and up to 3000 characters in the optional memory configuration (8
RAM). -

PRINTED IN U.S"AMERICA . 6 ~ ECD674




T

' ' i LTS L ' —tr
Burroughs Carporation g, 31 o | 1691 6256 il
9 ELECTRONIC COMPONENTS DIVISION CLASS CODEJ TITLE - g
- PLAINFIELD, NEW JERSEY 07061 uU. S. AMERICA ENGINEERING SPECIFICATION: TD730/830 |
- mm(rnv. TO BURROUENS CORPORATIONNOT TO BE REPRODUCED, NOA USED ORAwN 3Y CHK STO & REC{CNECK FF& F] 0SaN APPRGVED
OR MANUFACTURING PUAPOSES CRCEPTY On BUSRQUGHS OROER OR PRiIOR L. — — O N
WAITTEN CONSENT. DATE DATE DATE DATE DATE

LTR REVISION

*

3.2,4,2,2 Display Refresh: The Terminal's basic configuration contains 2 k of display
refresh memory, The Terminal has available the option of a 4 k display refresh memory.
The maximum number of displayable memory locations is dependent upon the display being
used (Self-Scan or CRT) and the number of pages into which the memory is divided (para-
graph 3.2.4.3), The maximum number of displayable characters and pages for the available
display memnrry combinations are listed in Table 3,

. TABLE 3,. DISPLAY/MEMORY CHARACTER AND PAGE COMBINATIONS

Terminal Line Length Maximum Displayable Characters Maximum Pages at
- 4 lines per page
TD730 32 2048 (Standard) 16
: 4096 (Optional) 32
40 1920 (Standard) ) 12
v 4000 (Optional) 25
TD830* 80 1920 (Standard) 6
: 3840 (Optional) 12
40 1920 (Standard) 12
4000 (Optional) 25
B9348-3 80 1920 (Standard) N/A

*The number of displayable characters and display size does not include the status line
(paragraph 3.2.2.3.8) which contains 80 characters.

3.2.4.3 Memory Bage

The Terminal has the capability of dividing the display refresh memory into multiple pages.
A page consists of a minimum of four lines of display refresh memory and may be extended

up to the limit of the refresh memory in increments of four lines. All pages within a
Terminal will contain an equal number of lines., Page length (number of lines) is selected
through keyboard CTRL or software ESC sequences as defined in paragraph 3.2,8, The Terminal
performs all edit and format functions (excluding scroll) on a page basis, thus allowing
varied data configurations on different pages,

During multiple page operation the Terminal is also able to separate the data comm pointer
from the display cursor, thus allowing keyboard data to be entered on one page and gxternal
data (remote controller or peripheral data) to be entered on another. Format and edit
functions that are data coum initiated will affect data on the data comm pointer page only,
Format and edit functions that are keyboard entered will affect data on the display cursor
page only. Transmission of data from the data comm pointer page will occur through the use
of the ESC ( sequence, a read tape and transmit sequence (Table 13), or realignment of the
data comm pointer and display cursor. The data comm pointer and display cursor are aligned

when on the same memory page. Control of the separated display cursor and data comm pointer;.

is given in paragraphs 3.2.4,3.1 and 3,2.4,3.2 respectively,

1€
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3.2.4,3.1 Display Cursor Paging: Moving the display cursor across'refresh memory page
boundatries will occur through use of any of the following functions:

(a)

(v)

(Q)

(@)

(e)

Page Advance*®

Page Back*

Scroll Up

Scroll Down

Cursor Alignment:

0

The page advance function is enabled through a keyboard CTRL
sequence (Table 11) and will advance the display cursor to
the home position of the next page.

The page back function is enabled through a keyboard CTRL -
sequence (Table 11) and will move the display cursor to the
home position of the preceding page,

When the display cursor is located on the last line of a page
the scroll up function (paragraph 4.2.1.6)~will cause the
cursor to appear at the same location in the first line of
the next page. Initiated through a CTRL sequence (Table 11),

When the display cursor is located in the first line of a
page the scroll down function (paragraph 4,2.1.6) will cause
the cursor to appear at the same location in the last line
of the preceding page, Initiated through a CTRL sequence
(Table 11).

The cursor alignment function is enabled through a keyboard
CTRL or software ESC sequence (Tables 11 and 13 respectively)

and will move the display cursor to the location and page on -

which the data comm:pointer is positioned. The cursor align-
ment function is ignored 1f the data comm pointer and display
cursor are on the same page, -

*Page advance and page back functions shall cause 8-line forward or reverse tab when the
Terminal is configured for a TD700 extended memory environment.,

‘/

V;L
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3e2.443.,2 Data Comm Pointer Paging: Mo#ing the data comm pointer across refresh memory
.page boundaries will occur through the use of the following functions:

(a) Select Pagé The page select function, enabled through an ESC sequence
(Table 13), will cause the data comm pointer to move to the
home position of the selected page.

(b) Transmit . Depreésion of the XMT‘key on the keyboard will cause the
data comm pointer to become aligned to the display.cursor:

3.2,5 Pewer Supply

The power supply is contained within the display unit of the TD730/830 Terminal and pro-
vides all necessary direct current regulated voltages to the subsystems of the Terminal.
The primary side is capable of being adjusted to accept a number of discrete values of AC
line voltage typical in both domestic and international markets, The power supply, as
part of the display unit, is forced air cooled as described in paragraph 3.l.6.

Burroughs specification 2555 0203 provides the detaliled characteristics of the power supply,
3.2,6 Communications Interface.’

The types of communications interfaces used In>the TD730/8Q9 Terminal are described in the
following sections. (peripheral interface is covered in section 5. The T-scan Terminal
interface is covered in Appendix II.)

'

3.2,6,1 Terminal Interface .

The Terminal is capable of operation in a two- or four-wire circuit with half-duplex
asynchronous or synchronous data communications interfaces which conform to EIA Standard
RS232C, CCITT Recommendation V24 for the intermational market, the Two-Wire Direct
Interface (Burroughs Specification 1700 3195), and the Burroughs Direct Interface
(Burroughs Specification 1498 5303) to the extent specifiéd herein. Line protection in
conformance to BPO Technical Guide No. 25, paragraph 2, is provided, as required, in the
international interfaces of the TD830 Terminal,

3.2.6.1.1 Character Format: The Terminal is capable of operation with either asynchronous
or synchronous character format. :

3.2,6.1.2 Asynchronous Data Communication: For asynchronous data communication, each
transmitted character shall utilize ten nominally equal time intervals represented by a
start bit, eight bits of information, and a stop bit., The start bit will be a binary "O"
(spacing pglarity) and will be follewed by seven bits of character code, transmitted with |
the least significant bit first. The ninth transmitted bit is a parity bit (selected to
make the number of binary "1™ or marking bits even, excluding the start and stop bits).
The stop bit is a binary "1" (marking polarity).

3.2.6.1.3 Synchronous Data Communication: For synchronous data communication, each
transmitted character utilizes eight nominally equal time intervals represented by eight
bits of information. The first seven bits represent the seven-bit character code which is
transmitted with the least significant bit first. The eighth bit is a parity bit (select-

ed to make the number of binary ™1" or marking bits of the eight-bit group odd).
!
\
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3.2.6.1.4 Synchronous Idle Character (SYN): The SYN character is used in the synchronous
data communlcations mode to provide a signal for establishing and retaining synchronism in
the absence of any other character. When initiating a synchronous transmission, at least
four SYN characters will be transmitted prior to the transmission of any other character
to permit the receiving station to acquire synchronization., The Terminal shall purge the
SYN character from recognition in the normal character sequence and will rot include the
SYN in the summation for BCC, -

-

The Terminal establishes character synchronization upon detection of two contiguous SYN
characters and will maintain this character synchronization until the Received Data Signal
is detected as being in the marking condition (1 state) for two character times, After
marking for two character times, the Terminal must re-establish character synchronization
upon receipt of the next two contiguous-S¥N characters.

3.2.6.2 Electrical Interface Circuits

All interface (interchange) circults shall comply with electrical requirements of EIA
Standard RS232C and CCITT Recommendation V28, '

All interfaces, with the exception of the Two-Wire Direct Interface (TDI), and the
Burroughs Direct Interface (BDI), shall conform to Interface Type D of signal interchange
circuit, The BDI Interface requires only two data interchange circults and one signal
ground interchange circuit, The Terminal connectors for accomodating the commumication
interfaces are listed in Table 4.

TABLE 4, CONNECTOR AND PIN ASSIGNMENTS FOR COMMUNICATIONS INTERFACE CIRCUITS

CONNECTOR CONNECTOR CONNECTOR

"))

CIRCUIT EIA CCITT NO, 1 NO, 2 NO, 3
Protective Ground AA 101 1 1 1
Signal Ground AB 102 7 7 E
Transmitted Data BA 103 2 2 2
Received Data BB 104 3 3 3
Request to Send | CA - 105 4 4 4
Clear to Send CB ' 106 5 5 5
- Data Set Ready ~cc 107 6 6 6
Data Terminal Ready D 108,2 20(4) 20(4) 20(4)
- Connect Data Set to Line - 108.1 - 20(4) 20(4) .
Ring Indicator (9) o 125 - 22 22 22 =
RCV Line Signal Detector CF 109 8 8 8 .
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TABLE 4, CONNECTOR AND PIN ASSIGNMENTS FOR COMMUNICATIONS INTERFACE CIRCUITS (CONT)

CIRCUIT EIA CCITT CONNECTOR CONNECTOR CONNECTOR
NE, 1 NO, 2 NO, 3
Data Signal Rate Selector CH 111 23(5) 23(s) 11(5)
Select Trans, Frequency 2 - 126 - 11(6) 131(6)
Transmitter ngnal Timing Element DB 114(7) 15 15 15
Receiver Signal Timing Element DD . 115(7) 17 .' 17 17
Select Standby = - 116(8) 1 24 26

NOTES TO TABLE 4,

Connector No. 1 consists of Burroughs parts 1694 7244, 1699 4345(2) and 2471 2036,
and shall be similar to the Bell connector or equivalent.

Connector No, 2 Bonsists of Burroughs parts 1694 7244, 1900 2484, or 1900 2534,
and shall be similar to the SEL connector or equivalent,

Connector No. 3 consists of Burroughs parts 1472 0635, 1473 9213, or 1257 0420(2),
and shall be similar to the BPO connector.

"Data Terminal Ready" and "Connect Data Set to Line"™ shall be used as follows:

(a) Switched Lines - Provide positive voltage to maintain connection for duraticn
of call,

(b) Leased Lines - Provide for permanent positive voltage for leased line
operation.

-

The data signal rate selector lead shall provide d:positive or negative voltage
for data rate selection, A positive voltage on this lead shall condition the data
set for the higher data rate as required for leased line operation. A negative
voltage on this lead shall condition the data set for the lower data rate as
required for switched line operation. Positive or negative voltage selection
shall be made through field engineering adjustment. Data signal rate select shall
be used with CCITT V23 and V26 data sets (paragraph 3.2.6.4.2).

The select transmit frequency lead shall provide a positive or negative voltage
for frequency selection, A positive voltage on this lead shall condition the data
set for the higher frequency. A negative voltage on this lead shall condition the
data: set for the lower frequency. Positive or negative voltage selection shall be
made through field engineering adjustment. The select transmit frequency shall be
used with the V21 data sets (paragraph 3.2.6.4.2).

Circuits DB and DD are used only with synchronous communications systems.

Circuit 116 is defined for the V26 data set in paragraph 3.2.6.4.2.

Circuit CE (Ring indicator) is not used by the Terminal,
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3.2.6.2.1 Sequence of Required Circuits:

The sequence of required circuits during the

transmit sequence and:receive sequenfe is given in Table 5,

TABLE 5.

CIRCUIT

Transmit Sequence:

Data Terminal Ready or
Connect Data Set to Line

Data Signal Rate Selector
Select Transmit Frequency
Data Set Ready

Transmit Signal Element Timing
Request to é?nd .
Clear to Send

Transmit Data

Receive Sequence:

Data Set Ready

Receive Line Signal Detector

Recelve Signal Element Timing

Receive Data

SEQUENCE OF REQUIRED CIRCUITS

EIA CCITT
cD 108
CH 111

126

cc 107
DB 114
CA 105
CB 106
BA 103
cc 107
CF 109
DD 115
104

BB

NOTES

Required for certain CCITT datas sets

Required for certain CCITT data sets

Synchronous data sets

Transmission on this lead is terminated
if any of the following three circuits
go Toff":

1. Request to Send
2, Clear to Send

3. Data Terminal Ready/Connect Data Set
to Line

In the event Receive Line Signal Detector
goes "off"™ during reception of data from
a synchronous data set, the Terminal will
lose synchronism and not accept data
until synchronism is re-established,

Synchronous Data Sets

. !
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3.2.6.3 Concatenation Connection

An optional means is available for connecting multiple Terminals {o a single data set in a
synchronous or asynchronous multipoint network through concatenation (series chaining) of
the Terminals, The maximum cable length between the data set and the first Terminal is
1000 feet or a length specified by the manufacturer of the data set. The interface cirs:i:us
cuits will comply with paragraph 3.2.6.2. The Terminal provides within its connector an:
input and output set of connections. The input connections accept the interface circuits
from the data set or preceding Terminal. The interface signals are utilized by the Termin-
al, as appropriate, and are reconstituted to specified levels by driver circuitry before-
being applied to the output connections for transmission to the succeeding Terminal in the
string. The Terminal prevides the interface signal amplification regardless of whether
that signal is utilized by the Terminal within itself., The Terminal is not responsible for
re-establishing timing or phasing degradations which may occur during the transit of the
signals along the concatenated Terminal chain., Should the final Terminal in the chain be
the TD730/830, that Terminal shall not require termination for the unused concatenation
drivers. Disconnecting or removing power from any Terminal in the chain will disable all
Terminals beyond the disabled Terminal. The cable conmnectors are configured as mating
connectors in order to enable continuity of the Terminal chain when a Terminal is removed.

3.2.6.,3.1 Synthesis of "Clear-to=Send"™ (CB) Circuit: There exists the possible condition
in a concatenated Terminal chain which includes the Mod 1 TC Series, that the CB circuit
is not propagated by that series, There also may exist the condition where the Mod 1 TIC
Series may loop the Request-to-Send directly back as Clear-to-Send, thereby eliminating any
delay, A TD730/830 Terminal located beyond the Mod 1 TC Series Terminal will not receive
Clear-to=-send from the data set and shall not properly transmit its data as a result. To
overcome the difficulty, the Terminal contains within its concatenation circuitry a delay
circuit which synthesizes the Clear-to-Send signal when activated by the Request-to-Send
signal. The delay can be adjusted by keyboard CTRL sequence (paragraph 3.2.8) up to 255
milliseconds and for both 2~ and 4-wire data set configurations., The 28 or 4-wire config-
uration is selectable through keyboard CTRL sequences as ‘defiried 'in paragraph 3.3.8.
Stop/Ga data transmission can be accomplished through control of the Clear-to-Send line.

The Clear-to-Send circuit is capable of three modes of operation:

(a) Complete disablement with system reliance upon the true Clear-to-Send from the
data set. . .

(b) The synthetic Clear-to-Send delay starting with the Terminal Request-to-Send.

(c) The synthetic Clear-to-Send delay resulting from the loop=back and propagation
of Request-to~Send by the Terminal adjacent to the data set.
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3.2.6.3.2
catenated

(a)

(»)

3.2.6.3.3

(a)

(b)

()

(d)

delay characteristics of the chain,
limited only by the available AD1 and AD2 addresses within the particular system.

specific cable types are required for compliance with the various possible combinations:

Connectors No. 1 (Table &).

Terminal to TC Series Terminal Adapter - A cable (1 foot in length) which con-

3.2,6.4 Interface Data Rates and Data Sets

The Terminal is capable of overating with both domestic and international data rates and
data sets.,

tion changes as defined in paragraph 3.2.8,

Concatenation Cablin Limitations: The number of TD730/830 Terminals in a con<: :

chain composed solely of TD730/830 Terminals is not limited electrically by the
The number of TD730/830 Terminals in the chain is

The maximm Terminal to Terminal concatenated cable
length shall not exceed 1000 feet for cable 1699 3396,
No limitation on cumylative cable length shall be im-
posed other than the available address limitation on
multiple Terminal concatenation.

Asynchronous Operation

The maximum cumulative concatenation cable length per-
mitted during synchronous operation is as follows:

Synchronous Operation

; 9,600 bps 400 feet

4,800 bos 800 feet
2,400 bps 1600 feet
2,000 Yps 2000 feet
1,200 bps 3200 feet

600 bps 6400 feet

Concatenation Cables: For concatenating the TD730/830 family of Terminals, foux. ‘

Terminal to Data Set - A family of cable lengths (15, 25, 50, .or 100 feet) which
contain a plug on the data set end of Connectors No., 1, 2, or 3 (Table &) depend-
ing on the domestic or international market being served, and a jack on the Ter-
minal end conforming to Connector No. l. For domestic applications, this cable

type (using Connector No., 1 on both ends) 1s identical to the cable of (b) below,

Terminal -to Terminal - A family of cable lengths (15, 25, 50, or 100 feet) which
céntaina ptig-and . jack: on-the- reSpecttve ‘ends, -conforming -to the mating pair of

Terminal Concatenation Adapter - A cable assembly
connectors and two cables in a "Y" configuration.
length with a connector on each branch. The left
as a plug with the data set or next Terminal away from the data set., The right
connector is capable of mating as a jack with the succeeding Terminal. The lower
central connector has the capability of mating with the Terminal as a jack.

consisting of three type No, 1
Each cable is one foot in
connector is capable of mating

sists of a Type No. 1 jack-connector and a TC Series CLC-plug connector on the
respective cable ends, This adapter cable will be supplied by Burroughs Plymouth

Plant,
®

All data rates are keyboard selectable with certain data rates being configura-
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3.2.6.4.1

Domestic Applications:
(a)

set family or equivalent.
(b)
(e)

(a)

wire circuits with these data sets..

(e)

(£)

for reference to V24 signal interfaces,)

the data
negative

rate,

two-wire
two=wire
Terminal

standby connection.
operation is 200 ms.

/

(a)
half-duplex at data rates of 150 or 200 bps.
- frequency for the data set.
made by a field englineer.
| (®»

9600 bps Synchronous - This interface 1s compatible
which conform to the ETA RS232C interface requirements. (Bell 209 or equivalent)

voltage is used to select 600 bps operation.
normally on a four-wire connection, but has the capability of being switched to

The Terminal is capable of operating with the data sets
or their equivalents in domestic applications as described below:

150/300 bps Asynchronous = This interface is compatible with the Bell 103 data

600/1200 bps Asynchronous - This interface is compatible with the Burroughs TA713
data set or equivalent, including the Bell 202 family.

-

1800 bps Asynchronous - This interface is compatible with the Burroughs TA783
‘data set or equivalent, including the Bell 202 family.

2000/2400 bps Synchronous,- This interface is compatible with the Burroughs
TA734-24 data set or equivalent, including the Bell 201 data set family,
synchronous interface circuits include DB and DD (see Table 4),

The

The Terminal has the capability of synchronous data communication in both two= and four-
In fourw-wire circuits, the Terminal is capable of
operation with the condition of continuous carrier in which the Transmit and Receive
carrier circuits in the data set simultaneously remain in the ™on" condition.
has been made for the New Sync signal in the data set interface in order to permit commu-
nications interchange at lower turn-around times in the data set,

Provision

4800 bps Synchronous - This interface is compatible with the Burroughs TA733-48
data-$et’ or:-eqaivalént; tholiuding the 'Bell 208 data -set family,

with 9600 bps data sets

3.2.6.4.2 International Aoplications: The Terminal conforms to the interface circuit
requirements defined by CCITT Recommendation V24 and operates with the following data sets

or equivalents in international applications as described below: (see paragranh 3.2.6.2

V21 Data Set - The Terminal will operate in a compatible interface with the V21
data. set oriequivaleht; theluding-theé GFO Datel 2. Operation. is-asynchronous
Circuit 126 selects the transmit

A positive voltage is used to select frequency No. 1
and a negative voltage is used to select frequency No. 2. This adjustment is

V23 Data Set - The Terminal will operate in a compatible interface with the V23
J data set or equivalent, including the BPO Datel 1 and Burroughs TA753.
‘18 asynchrorious hatf-duplex st data rates of 600/1200-bps,
A positive voltage is used to select 1200 bps operation and a
The Datel 1 operates

Operation

Circuit 111 selects

The "Request-to-Send"/"Clear-to=Send" delay in
This delay is provided internally by the TD730/830

for both 600 and 1200 bps data rates.

€
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3.2.6.4.2 International Applications (conT)

(c) V26 Data Set - The Terminal will operate in a compatible interface with the V26
data set or equivalent, including the GPO Datel 7. The mode of operation is
synchronous. Using the Facility 3 farm of the data set, gperatign will be at a
data rate of 2400 bps on a four-wire line with alternative channel data rates
of 600/1200 bps in either direction (not simultaneously) on a two-wire line.

The Standby Select (CCITT Circuit 116) will select the primary or alternative .
channel, and CCITT Circult 111 (Data Signal Rate Selector) will select which of
the alternative channel data rates will be used., The possible combinations are:

DATA RATE CIRCUIT 116 CIRCUIT 111
2400 bps OFF (-) Net Enabled
1200 bps ON (+) ON (+)

600 bps ON (+) OFF (-)

3,2,6,5 Options to RS232 and CCITT Interfaces

@

3.2.6.5.1 Keyboard Selectable Data Rates: The Terminal has the capability to operate at
data rates which are selectable through keyboard CTRL control sequences (Table 11). These
sequences provide for selecting asynchronous data rates in the domestic market and for
selecting asynchronous and synchronous data rates through control of data sets in inter-
national applications.

(a) Asynchronous Domestic Systems - For asynchronous domestic applications, three data
rates are selectable., The keyboard CIRL control selecting sequences and the
selected data rates are listed in Table 6,

TABLE 6, KEYBOARD CTRL SELECTABLE DOMESTIC DATA RATES
_KEYS DATA RATE
CTRL, space, H, CTRL 600 bps
CTRL, .space, J, CIRL 1200 bps
CTRL, space, K, CIRL 1800 bps |
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3.2.6,5.1 Keyboard Selectable Data: Rates (CONT)

*The circuit level voltages shall be as follows:

High (+) = +5 to +1
Low (=) = -5 to =15

5 volts DC
volts DC

-

For intermational synchron-

{

" CCITT:
CIRCUIT

111
111
111
116
111
116

111

116

**The 600 bps asynchronous data rate selection:Teguires selecting. the.
Request-to-Send/Clear-to-Send delay of 200 ms (paragraph 3.2.6,3.1).

3.2,6.6 Modem Expanders

The keyhoard CTRL

CIRCUIT*

Low (-)
High (+)
Low (=)
High (+)
High (+)
High (+)
Low (ﬁ)
Low (=)

(b) International Synchronous and Asynchronous Systems:

ous and asynchronous systems 3 data rates are selectable.

control selecting sequences and selected data rates for certain data sets are

listed in Table 7,

TABLE 7, KEYBOARD CTRL SELECTABLE INTERNATIONAL DATA RATES
KEYS . DATA RATE. DATA SET “MODE
CTRL, space, H, CTREL 600 dps*™* y23 Asynchronous
CTRL, space, J, CTRL 1200 bps v23 Asynchronous
CTRL, space, H, CTRE 600 bps V26 Synchronous
CTRL, space, H, CIRL- 600 bps V26 Synchronous
CTRL, space, J, CTRL 1200 bps V26 Synchronous
CIRL, space, J, CIRL. 1200 bps V26 Synchronous
CIRL, space, K, CTRL 2400 bps V26 Synchronous
(j CTRL, space, K, CTRL 2400 bps  v26 Synchronous

The Terminal communications interface has the capability of being connected to and

operating with the TA800 Series of Burroughs Modem Expanders, or their equivalents,

These

are the TA800-1 (4 Terminals), TA800-2 (8 Terminals), TA800-3 (12 Terminals),- and TA800—4

(16 Terminals),

3.2,6,7 Two=Wire Direct Interface (TDI) Communications

The Terminal is capable of meeting the requirements of Two-Wire Direct Interface (TDI)
specification 1700 3195, with the conditions and exceptions listed in the following

sub-paragraphs,

3.2,6.7.1 Conditions:

The conditions under which specification 1700 3195 will be met are:

(a) Character format shall be 10 bits (asynchronous),

/
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342464741

(v)

(e)

(d)

(e)

3.2,56,7.2
(a)

(»)

()

(a)

(e)

(£)

Conditions (CONT)
Data transmission rates for asynchronous data shall be at the following rates:

1) 150 bps

2) 300 bps

3) 1200 bps
4) 1800 bps
5) 2400 bps
6) 4800 bps
7) 9600 bps

The connector used for the two-wire connector on the Terminal end is specified
in Table 4 of this specification as Connector No. 1.

The characters of a message sequence shall be in accordance with the following
Terminal multipoint communications procedures: POL (paragraph 4.2,7.1,1); SEL
(paragraph 4.2,7.1.2); FSL (paragraph 4.2.7.1.3); CON (paragraph 4.2.7.1.4); BSL
(paragraph 4.2,7.1.5); and GSL (paragraph 4.2.7.1.6) to the extent applicable to
the Terminal., '

The cable used for the TDI connection shall be twisted two-wire cable and have ‘/;
maximum length of 1000 feet. This cable is a single cable with multiple drops
along its length, The TDI cable characteristics including gauge and shielding
conform to Burroughs drawing 1110 0062, The number of Terminals in a TDI
installation is limited to & maximum of nine on a 1000 foot cable.

Exceptions: The exceptions to specification 1700 3195 are:

Circuit AA - Protective Ground (reference paragraph 3.4,1 of Speéification
1700 3195). This conductor is electrically connected to the equipment frame.
The TDI cable shield is connected through pin 1 of the RS232 connector.

Circuit AB - Signal Ground (reference paragraph 3.4.2 of specification 1700 3195)
This conductor is the DC circuit ground establishing the ground reference for
circuit BA, Circuit AB is not comnected to circult AA, The black conductor of
the TDI cable is connected through pin 7 of the RS232 connector.

Circuit BA - Data (reference paragraph 3.4.3 of speclficitlon 1700 3195). This
circuit is the half-duplex serial data interchange. The white conductor of the
TDI cable is connected through pin 2 of the RS232 connector.

The ZERO (sp#cing) state of circuit BA shall be 0 to -3 volts when measured at
the Terminal connectors (reference paragraph 3.7.7 of specification 1700 3195),

When the Terminal transmits the ONE state, circuit BA shall be more negative than
~10 volts when measured at the Terminal connectors (reference paragraph 3.7.3 o

specification 1700 3195). Up to 100 mA of current van be drawn for a maximum ob
20 ps (reference paragraph 3,7.4 of specification 1700 3195),

When the Terminal transmits the ZERO state, up to 500 mA of current will be sup-
plied to circuit BA (reference paragraph 3.7.6 of specification 1700 3195),
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3.2.6.7.2 Exceptions (CONT)

(g) When the Terminal receives the ZERO state, it will draw a maximum of 2 mA of
current from circuit BA (reference paragraph 3.7.8 of specification 1700 3195).

(h) The effective open-circuit shunt capacitance between circuit BA and circult AB
will not exceed 50 pF (reference paragraph 3.7.11 of specification 1700 3195).

3.2,6.8 Burroughs Direct Interface (BDI)

+ The Terminal is capable of meeting the requirements of the Burroughs Direct Interface
specification 1498 5303 in serial, asynchronous connections. Data rates of up to 38.4 k
bps, including 1.2 k, 1.8 k, 2.4 k, 4.8 k, 9.6 k, and 19,2 k bps, at a maximum cable dis-
tance of 15,000 feet are provided. The combination of the parameters of data rate, maximum
installed cable length and cable wire size provide the limits which govern each BDI instalil
lation. The inter-relationship of these parameters is given in specification 1498 5303,
The Terminal BDI interface meets the requirements of the BDI specification, but does not
necessarily duplicate the circuits given in that specification. The number of Terminals
in a BDI installation containing a single multipoint line is limited to a maximum of twenty4

With BDI, the connection from each customer-installed BDI cable and junction box to each

Terminal in the multipoint network will be with the BDI Device Connection Kit (Plymouth

:r‘" No. 1537 3657). . €
3.2.7 Standard kezboard Unit (Optional keyboard referenced in paragraph 5.5)

" The Terminal contains a keyboard umnit which provides for manual data entry into the display
The keyboard unit is comprised of a keyboard assembly which includes the decoding circuitry
required to develop data codes, and an indicater assembly which contains status indicators.
Keyboard entered data is simultaneously stored in the refresh memory and displayed on the
Self-Scan panel or the CRT. The key characteristics (including spacing, pressure, and
throw) are similar to those of an electric office typewriter., Two basic configurations of
keyboard are available; the alphanumeric typewriter keyboard (paragraph 3.2.7, 4) and the
auxiliary numeric keypad (paragraph 3.2.7.2). With the exception of the auxiliary numeric
‘keypad, each keyboard set contains function kevs (Table 10) for editing, message formatting|
and -cursor control. All alphanumeric/function keys :are operable in. LOCAL mode. The LOCAL
key, scroll, and page advance/back.funétions.(paragraph.3.2,4.3,1) are. operable in.all

. modes, 'TIn additlon to. a keyboard set, the keyboard unit contains control. kcys .and indica-~
tors fér the seilection and control of the various operating modes (Table 9). The dimen- .
sions and weight of the keyboard unit and auxiliary keypad conform to Table 8,

/
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3.2,7.1 Keyboard Unit Characteristics

The Terminal keyboard units have characteristics to the extent specified in Table 8 (See
Burroughs specification 1691 2602 for detailed char@cteristics).

TABLE 8,

FEATURE
Keystroke . . - "

Key Pressure:

Alphanumeric and Function Keys

Mode Control Keys
Output Level Compatibility

Signal Outputs

Data Line Output Voltages:
Key Non-Ope;ated
Key Operated
Strobe Line Output Voltages
Function Keys

Control Keys

- Two Key Rollover

Shift Key Control

KEYBOARD UNIT CHARACTERISTICS ¢

CHARACTERISTIC

0.2 inches (approximate) (5,08 mm)

3 ounces (approximate) (85.2 grams)
9 ounces (approximate) (255.6 grams)
TTL

9 data and coded function key lines (6 data and 3
tagging), strobe, and 2 noncoded function key
outputs

. .o

" +2.6 volts DC minimum (Logic 0)

"pressed before the first key is released.

0 to +0.45 volts DC maximm (Logic 1)

Same as data lines except that they are delayed
11 coded, 2 noneodéd’
5 coded

Two key rollover maintains the data code produced
when the first key is pressed and a second key is
When the
first key is released, the data code produced by the
second key is applied as the output, During any
multi-key action the strobe shall be Logic O,

Electronic, non-locking

A
'7/

Shift Lack Alternate action, locks shift key in shift position
e HEIGHT WIDTH DEPTH WEIGHT
Keyboara Unit 3.2 inches® 14,3 inches" 6.9 inches 6 pounds
: (81 mm). (363 mm) . (175 mm) (2.7 kg)
Auxiiiaf& Ke&pad 3.5 inches 5.6 inches 6.6 inches 2 pounds
(89 mm) (142 mm) (168 mm) (.91 kg)
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3.2.7.2 Auxiliary Numeric Keypad

An auxiliary numeric keypad (Figure 7-4) is available for connection to any of the domestic
or international alphanumeric keyboards to provide a format for convenient numeric inputs,
This keypad contains 13 keys.

- 3.2,7.3 Keyboards for International Use

The Terminal is available with alphanumeric keyboards for international use. These key-..
boards provide the special characters and symbols required by various countries., Alpha-
numeric keyboards are available for the country groupings indicated in section 7.

3.2.7.4 Alphanumeric Typewriter Keyboard

The alphanumeric typewriter keyboard configured for the 95-character ASCII character set is
available for the Terminal., This keyboard contains 69 keys and is configured according to
the layout shown in Figure 7-3, ' ‘

3.2.7.5 Optional Terminal with No Keyboard ’ _ :

/ The Terminal has an optional configuration which contains no keyboard. THis Tgrminal is a
’ receive.only Terminal which accepts data from the central processor into the display memory e
and presents this data on the display.

3.2.7.6 Security Lock (Option, Factory Installed)

A security lock is avallable as a factory installed oPtion for the keyboard, The security
lock electrically inhibits unauthorized use of the keyboard by disabling the MOS encoder
outouts. The security lock consists of a tumbler lock with: a removable key and is located
on the right side of the keyboard umit. Locking the keyboard disables the keyboard and
results in the Terminal being placed in the Local or Receive modes.

3.2,7.7 Automatic Key Repeat

Any alphanumeric key, line feed, reverse line feed, backspace, forward space, carriage
return, character delete, TAB, and reverse tab key, when depressed for a period exceeding
0.5 seconds, will initiate an automatic 12 hertz repeat of that key. Automatic repeat of
_ a key causes the repetition of that character or function in successive display and memory
“ locations, Releasing the key terminates the repeat dction. All keys are capable of irepeat
action except the top row: CTRL, SPCFY, LOCAL, RCV, and XMT, and the character insert key,

!
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" quences and shall be considered temporarily stored data. Any power-down of the Terminal

3.2.8 Configuration Control

The Terminal contains 32 bytes of permanently stored data which define the Terminal's con-
figuration. Upon power-up, the permanently stored configuration data is written into the
read/write memory for Terminal use., Permanently stored configuration data is set at the
Terminal's manufacturing plant and shall be altered only by the field engineer. Config-
uration data written into the read/write memory may be altered through data comm ESC se-

will erase temporarily stored data and the next power-up will rewrite the normal Terminal
configuration data into the memory.

3.2.8.1 Configuration Options

The configuration options available to the Terminal are listed below:
Printer and Printer Data Rate Selection ’
Optional Magnetic Card Reader Mode (paragraph 5.3)

Continuous Programmatic Mode Enable (paragraph 4.2.6.1.4)
Characters/Line (paragraphs 3.2,1.3.6 and 3.2.2.3.7)
Lines/Page (paragraph 3.2.4.3)
Clear to Send Delay (up to 255 ms)
Transmit to Receive Delay (up to 255 ms)
Request to Send Delay (up to 265 ms) : .
Two-wire/Four-wire Enable (paragraph 3.2.6.3.1)
Parity Ignore (paragraph 4.2.6.3.1)
No Cursor (paragraphs 3.2.1.3.2 and 3.2.2.3 &)
Solid Cursor (paragraphs 3.2.1.3,2 and 3,2.2.3.4)
Blinking Cursor (paragraphs 3.2.1.3.2 and 3.2.2.3.4)
12/24 Line Mode (TD830 only, paragraph 3.2,2,3,7)
Position End of Page Alarm (paragraph 4.2.1.7)
Fixed/Variable Tab (paragraph 4,2.1.3)
- Forms Delimiter Specify (paragraph 4.2.1.1)
Write CR (RET) Character (Table 10)
. Disable New Line on CR Function (Table 10)
Wrap-Around Inhibit (paragraph 4.2.1.8)
Field Overflow Inhibit (paragraph 4.2.1s1.1)
Tab Field Identifier Enable (paragraph 4.2.1.3.4)
Clear Key Interpretation in Forms (paragraph 4.2.1.1)
Variable Data Transmission (paragraph 4.2,6.4.4)
Terminal Address Selection (paragraph 4.2,6.2.1)
*Enable/Disable Line Monitor (paragraph 4,2.6,2,.1)
DC1 Character Interpretation (Table 12)
DC2 Character Interpretation (Table 12)
FF Character Interpretation (Table 12)
LF Character Interpretation (Table 12)
32/40 Character Per Line Mode (TD730 only, paragraph 3.,2,%.3.6)
Data Rates (up to 38.4 k bps)(paragraph 3.2.6) 1.
TD700 Extended Memory Environment (paragraph 3 2.4.3.1) -
B9348 (ODT) Environment .
Optional Poll/Select Characters (Figure 7-1)
A9249 Extended Line Enable (paragraph 5.4.2.4)

*Data Comm Loop-back Throu h Fi are (paragraph 4.2.6.4,3)
80H Clear pagégraph 4,2, fmw paragrep

*Can be implemented as a temporary change only,
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3.2.8.2 Fleld Engineer Initiated Configuration Changes®

The field engineer shall use the following CTRL sequences to alter the Terminal configura-

tion:

KEY SEQUENCE

. CTRL,

CTRL,

RWMODE

RA, "aaaa"

®azaa™

FUNCTION

The CTRL, RWMODE sequence causes the Terminal to enter an off-line
mode, clears the refresh memory and enables the field engineer to-
make confliguration changes.

Entry of the CTRL, RA sequence followed by the hexadecimal WENOTYS
address ™aaaa™ will cause the Termina} to display a l6-character
ASCII message representing the 16 sequential bytes of stored data
starting at memory location Maaaa.™ Once the l6~-character message
is displayed, the field engineer may alter the message from the key-~
board., :

Entry of the CTRL, RH sequence followed by the hexadecimal memory
address "aaaa™ will cause the Terminal to display a 32-character
hexadecimal message representing the 16 sequential bytes of stored
data starting at memory address Maaaa." Once the message is dis-
played, the fleld engineer may alter the message from the keyboard.

The CTRL, RC sequence shall be used after the CTRL, RA or CTRL, RH
sequence and will cause the Terminal to write the displayed message
into the 16 sequential temporary storage locations starting at
memory address "aaaa."

The CTRL, RP sequence causes the temporarily stored configuration
data to be written into the permanent (EAROM) storage locations of
‘the Terminal. In addition, the sequence forces the Terminal back
into an on-~line mode, thus disabling further configuration changes.

Depression of the LOCAL key shall cause the Terminal to abort the off-line mode.
XXX are fill characters., .

[«

PRINTED I8 .S AMERICA

5 ' ECD674



~ %r'l—-,z-mo. , 5/3?7'

Burroughs Corporation g p 48 of i — 1691 6256
: ELECTRONIC COMPONENTS  DIVISION CLASS CODE[ TITL
- PLAINFIELD, NEW JERSEY 07061 U. S. AMERICA ENGINEERING SPECIFICATION: TD730/830 ~
‘ DRAWN BY | CHK STO @ RECJCHNECK FF & F| DSGN APPROVED

PROPRIETARY TO SURROUEHS COAPORATIONNOT TO 8C REPRODUCED, NOA USED

yRPOSE CEPT ON BURSOUGHS ORDER OR PRiOR L — S - N
::ﬂ"t:.:::::::‘“ g * e " DATE DATE DATE DATE DATE
LTR REVISION

3.2.8.3 Remote Controller Initiated Configuration Changes

The Terminal configuration can be altered from the remote controller through the use of the
following ESC sequences:

SEQUENCE FUNCTION
- ESC, RA, (a)(b)(e) The ESC, RA (a)(b)(c) sequence enables the data comm to enter data

into any read/write memory area. The (a), (b), and (c) are inter-
preted as follows:

(a) The four character hexadecimal memory address used to ldentify
th~  the starting address in which the data comm shall begin to
write data.
(b) The two character, hexadecimal byte count used to identify the
number of bytes of data contained in part (¢) of the ESC :
LR sequence. ;

v (¢) The ASCII data teo'be written into the memery.-
' This data may contain up to 255 characters,
ESC, RH, (a)(b)(c) The ESC, RH (a)(b)(c) sequence enables the data comm to enter data j
. : in any read/write memory (RAM) area and will be interpreted as '
L : follows:

(a) The four character, hexadecimal memory address used to identify
the starting address in which the data comm shall begin to
write data.

(b) The two character, hexadecimal byte count used to identify the
number of bytes of data contained in part (¢) of the ESC
sequence,

(¢) The hexadecimal configuration data to be written into the
memory. This data may contain up to 255 characters.

-ESC, RC The ESC, RC sequence will cause the Terminal to initiate a restart
program and shall be used following an ESC RH sequence :
containing configuration data changes.

ESC, RP The ESC, RP sequence shall cause the Terminal to perform the follow-
ing operations

- le Enter.the off-line mode.

- ' . 2. Write data, previously entered using the ESC, RA or ESC, RH
; sequence, into the permanent (EAROM) storage locatlions of the
Terminal,

3. Return the Terminal to the on-line condition (Local mode).

ESC, RE, "aaaa” The ESC, RE sequence will cause the Terminal to execute anv Drogram.
loaded by the ESC, RH sequence starting at memory address - : -
Maaaa,"

~ mnemawa
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3.2.9 Status Line

The Terminal status line will contain up to 80 characters of data and will be located in the
last line (TD830) or last two lines (TD730) of the Terminal's dispiay. The types of infor-
mation displayed in the status line and relative position in which they appear are given
belaw:

'TD830
|Error Conditions Al o Special Messages , | Page Number |
ID730
|Error Conditions| | Special=| ) )
[Messages , [Page Number |

3.2.9.1 Page Number

The word ™PAGE™ and the number of the page on which the cursor is located will be displayed
in the last seven positions of the status line.

Terminals configured for &ingle page operation shall not contain the word "PAGE™ or the page
number.,

3.2.9.2 Special Messages

The special message section of the status line 1s used to display data comm entered data
that can not be altered by the keyboard. Special messages of up to 52 characters wmay be
displayed without overwriting other data displayed in the status line. Typical "special
messages” may include computer or system status and operation notification of data entry on
non-displayed pages.

The Fast Select, Group Select, and Broadcast Select Procedures (paragraphs 4.2.7.1.3,
4,2.7.1.6y and 4.,2,7.1.5 respectively) shall be used in conjunction with the ESC, RA se-
quence (paragraph 3.2.8.3) to write speclal messages.

3.2.9.3 Error Conditions

The first 16 characters of the status line are dedicated to error messages, The Terminal
contains 5 different error messages which may be tailored (personalized) by the fleld
engineer or data comm. The Terminal shall display the given error message whenever the
following errors occur: :

Error Condition Error Message Examgles
Momentary Power Loss "POWER FAULT" -
Block Check or Data Comm Hardware Error "DATA COMM ERROR"™
Keyboard Buffer Overflow "KEYED DATA LOST" '
Printer Hardware Error "PRINTER ERROR"
Power off or Faulty Cable Connection.
Cassette Read or Write Error "CASSETTE ERROR"

Incomplete Tape Command or CRC Error.

342.9¢3.1 Message Personalization: The field engineer may alter any error message contain-
ed in the Terminal through CTRL, RWMODE; CTRL, RA, and CTRL, RP sequences (paragraph 3,2.8.2
The data comm may alter any error message through the use of the ESC, RA and ESC, RP
sequences,
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4,  FUNCTIONAL DESIGN CHARACTERISTICS ' )

4,1 GENERAL FUNCTIONAL CHARACTERISTICS

Functionally the TD730/830 Series Terminal 1s comprised of five interdependent subsystems:
Keyboard unit, Interface system, Display system, Microprocessor/memory unit, and the
Power Supply, Each subsystem (except power supply) can be implemented in standard or
optional configurations which are linked together by the control circuitry of the .
microprocessor to form the complete Terminal, A functional layout is shown in Figure 4-1,

DISPLAY

DISPLAY SUBSYSTEM/PIA

MPU POWER ‘
ROM-RAM ' | SuPPLY | Q
INTERFACE
PIA- ACIA-USRT
PERIPHERALS
(MCR ONLY)
DATA
COMMUNI CATIONS

PERIPHERALS

KEYBOARD UNIT

FIGURE 4-1, FUNCTIONAL LAYOUT
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4.1.1 MEU Board

The MPU board contains the Terminal's central system control hardware, primary memory
elements, and buffering for signals to other interconnected printed circuit boards.

The control hardware includes the mic¢roprocessor, system clocks, memory address logic, and
memory refresh logic,

The primary memory is comprised of Read Only Memory (ROM) and dynamic Read/Write Memory
(RAM), The ROM memory elements may be substituted with Programmable ROM as defined in
paragraph 3.2,.4.1, The RAM section of the MPU board is divided into two blocks, each
containing 4 k memory locations.

An address and data bus is extended to the display subsystem and interface control board
from the MPU board, The signals on the bus are buffered by high current tri-state devices,
located on the MPU board, which allow utilization of the bus in a party line mode,

4.1.2 Display Board

The display board is primarily an interface between the MPU board and the Terminal display
(Self-Scan or CRT),

The display board contains an interface PIA, character generator, 16 character buffer,
parallel to serfal conversion logic.and electronics for generating data highlights and
display control. The PIA interface separates the control messages, such as the display's
beginning memory address, the start data highlight position, cursor column address, and
the display mode control codes, from the incoming data which allows shared use of the
read/write memory with the microprocessor. The character generator converts the data - -
codes into dot pattern information which is then serialized and transferred to the display,
The data highlights generated on the TD730 and TD830 display boards are given in para-
graphs 3,2,1.,3 and 3.2,2,3 respectively,

The TD730 display board provides the following signals to the Self-Scan display: Serial
data, reset, phase clock, data shift, and brightness control.

The TD830 display board provides the following signals to the CRT display: horizontal sync,
vertical syne, and video which includes serial data, highlights and modes,
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4,1.3 Interface Board

The Terminal contains an interface board which provides all connectors and electronics
used to interface data and control signals from sources external to the Terminal display

unit, These sources include: keyboard, data comm, and peripheral devices. The interface

board also provides an EARDM - - which stores the Terminal configuration information,
Interfaces provided by the interface board consist of the following:

Keyboard parallel 1ﬁterface (p#ragraph 3.2.7)

Asynchronous, serial data comm interface (paragraph 3.2.6)

Synchronous, serial data comm interface (paragraph 3.2.6)

Two-wire direct (TDI) serial data interface (paragraph 3.2.6.7)

Burroughs direct (BDI) serial data interface (paragraph 3.2.6.8)

20/60 mA current loop printer interface, 110 bps (paragraph 5.4.1)

TC 4000 Printer interface, 300 bps,. BDI with sharing control lines (paragraph 5.4.3)

A9249 (ODEC) parallel data printer interface (paragraph 5.4,2)

Magnetic card reader, serial to parallel data interface (paragraph 5.3)

Tape cassetﬁe, serial 4800 bps ~ data interface (paragraph 5.2)

T<scan intérface: (Appendix II). |
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4.2 SPECIFIC FUNCTIONAL CHARACTERISTICS

4.,2.1 Format Functions

The Terminal has the capability of displaying data in various formats which are CPU or
operator controllable., The format functions available for creating data formats are given
in:the Follawing" sub-paragzaphs.

4,2.1.1 Forms : ..

The Forms mode of Terminal operation provides the capability for the handling of protected
and unprotected data by the Terminal in both message reception and transmission modes. The
central processcor will cause the Terminal to operate in the Forms mode by the transmission
of the proper ESC sequence (shown in Table 13) in the message character stream. Upon
receipt of the ESC sequence, the FORMS indicator is lit tc alert the operator to the active
Forms status and the cursor is placed to the right of the first left delimiter from the
home position. The proper ESC sequence (Table 13) in the same message deactivates the Forms
mode. o '

In the Porms mode, display data is divided into two classes: protected and unprotected.
Protected data cannot be altered by the operator; unprotected data is available for
operator data.entry and edit. Unprotected data fields and tranamittable: protected data

’ fields shall be contained within delimiters.

The TD730/830 family of Terminals, through field engineering adjustment, has the capability
to accent any two characters as additional Forms delimiters. The Terminal will convert the
additional "delimiters" to the US (o) and RS (Q) symbols upon entering Forms mode. The

US character (ecolumm 1, row 15 of Figure 7-1) is the delimiter preceding an unprotected
data field. The GS (&) character (colum 1, row 13 of Figure 7-1) is the delimiter

| preceding. an unprotected, right justify data field (Table 10), The FS ) character

(column 1, row 12 of Figure 7-l1) is the delimiter precedirng : a transmittable protected
data field. The RS character (colum 1, row 14 of Figure 7-1) is the delimiter follow:.ng
tb° unprotected transm:.t‘table protected, and rlght ,Just:.f,f data fields.

= Rl

When in Forms mode, all cursor movements inecluding carriage return, line feed, reverse line
feed, backspace, and cursor advance are enabled. Full cursor movement is provided for the
entire page. However, data cannot be written into memory until the cursor is moved into

an unprotected data field by use of either the TAB or Reverse Tab key. In the Forms mode,
the Reverse Tab key moves the cursor to the first data character location of the prior
unprotected data field, the TAB key advances the cursor to the first data character location
of the next unprotected data field. Forward and Reverse Tab movements within an individual

unprotected data field shall occur when multiple US (&) or GS (&) delimiters are used prior
to an RS (Q) delimiter. '

During Forms mode, activation of the clear key shall cause the Terminal to erase either the
unprotected data or the entire Form depending on the configuration option selected
(paragraph 3.2.8). Taking a page out of FORMS shall cause the erasure of all data

‘ on that page when the terminal is configured for "total forms erase".
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4,2,1.1 Forms (CONT)

When transmitting a message to the central processor while in Forms mode, the Terminal will
transmit the unprotected data and all protected data contained within the transmittable
protected data filelds, The qualified data that is transmitted begins at the cursor location
and ends at the stored ETX éharacter. If no ETX character is stored, then the transmission
of qualified data will be from home position to the cursor position. A message transmitted
"by the central processor and not containing the ESC sequence for Forms is treated as a
standard message by the Terminal. As a result, the Terminal will be taken out of the Forms
mode. A typical Forms message from the central processor to the Terminal will have the
following sequence: :

STX’ PooaP’D » U-oo-o, d ’ P._..P,.O, Po., 4, P...Etc, ESC, w, ETX

where P is protected data characters and U is unprotected data characters, When the Termi-
nal is not in the Forms mode, the FORMS indicator is extinguished and delimiter characters
are nnt recognized as delimiters for data fields. In the event that the central processor
transmits a message to the Terminal and the ESC W character sequence is included without at
least one valid unnrotected data field, the Terminal leaves the Forms mode, the FORMS indica;
tor is extinguished and the cursor is halted at the first position of the display. The Ter-
minal is returned to the Receive mode while in Forms by the actuation of the Receive (RCV)

key. _ .\ :

The operator can control the status of the Terminal relative to the Forms mode with keyboard
CTRL control. If the Terminal is in the Forms mode, the operator can change its status by
initiating the correct CTRL control, thereby extinguishing the FORMS indicator. Conversely,
the Terminal can be placed into the Forms mode by the operator initiating the correct CTIRL
control (provided at least one left delimiter is displayed), thereby lighting the indicater.
The coordination of Forms status with the central processor shall be the operator's respon-
sibility when the CTRL control is used. The Forms enable (DC2) character is selectable in
the TD730/830 through keyboard CTRL or ESC sequences (as defined in paragraph 3.2.8) for
compatibility with the TD700 and TD800 Terminals., ‘ ‘

_Forms mode operation provides for automatic cursor advancement as an unprotected data field
is filled., The "Field Overflow Inhibit" function prevents this automatic advancement of the
cursor. When the "Field Overflow Inhibit" function is enabled, the TAB key shall be used to
advance the cursor to the next unprotected data field. .

The "Field Overflow Inhibit™ function is enabled through a configuration change (paragraph
3.2.8) and shall function only during the use of the Forms mode. '
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4,2.1.2 Search Mode

The search mode shall be enabled/disabled through keyboard CTRL control (Table 1l1) or
software ESC control (Table 13), If enabled, placing the Terminal in Forms mode will cause
an i{mmedlate search for either the error character ( !) (column 7, row 12 of Figure 7-1),
or an opening delimiter.Ilf ‘the cursor stops: on anerror character (| ) in a protected field,
data can be written into that one location, Ejither entering data or depressing the SKIP
key will cause a skip to-the next field or error character, Through use of keyboard CIRL
control or software ESC control, any alphanumeric character can be selected in place of the
normal search character (! ), Disabling the search mode cancels the selected alphanumeric
search character, After correction of data, with the Terminal still in Forms mode and
search méde, activation of the Transmit key will cause the total Form (protected and

unprotected data) to be transmitted.

In Non-Forms, the search mode will operate the same as in Forms excepé that it will not
recognize delimiters.

4,2,1,3 Tabulation

The display subsystem has the capability of either fixed or variable tabulation, however,
both types may not be configured in the same Terminal, Variable tabulation is the standard

:. confilguration, while the fixed tabulation feature shall be obtained through - keyboard CTRL 4

or software ESC sequence$ as defined in paragraph 3.2.8.

44261.3.,1 Fixed Tabulation: The Terminal has the capablility of fixed tab stops which are
enabled through = keyboard CIRL - - or software ESC sequence (paragraph 3.2.8).. The
first character position of each display line and every elghth character position there=-
after in that line will be a fixed tab stop location. The unshifted TAB key on the key-
board or the receipt of the HT character causes the cursor to move forward to the next tab
stop location of that line, When the cursor is located beyond the last tab stop position.
of a line, the TAB function causes the cursor to advance to the first character positiom of
the next line,

4,2.1,3.2 Reverse Tabulation: The RTAB key of the keyboard causes the cursor to move from
field to prior field or from tab stop to prior tab stop. Reverse tabulation has the capa-
bility of operating with either fixed or wvariable tab stops. In Forms mode, reverse tabu-
lation will cause the cursor to be positioned at the first data entry position of the prior
unprotected field,

4,2,1,3,3 Variable Columm Tabulation: A variable tab position can be set via the keyboard
or software in any of up to 80 column locations (Non-Forms only). The shifted TAB key will
set/reset, through alternate key depressions, the cursor column position into tab stop
storage, Receipt of the proper ESC sequence-(Table 13) shall' also cause the cursor column
position to be stored in tab stop storage. The tab stop storage may also be cleared by
software ESC control (Table 13), Either variable colummn tabulation or fixed tabulation is
available through keyboard or software adjustment, However, these features are mutually
exclusive,
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4,2,1,3.4 Tab Field Identifier: The tab field identifier option is capable of operating
with either fixed or variable tabulation in either Forms or Non-Forms mode. In Forms mode
the unshifted TAB key causes a field identifier () to be written into memory at the cur-
sor location in non-right justify field. The cursor will then automatically advance to th
next field. If the field is a right justify fleld, a field identifier () will be writte

‘into the first position following a left delimiter, During transmission, the character

spaces between the field identifier and the next fleld will not be transmitted,

In Non-Forms mode, the unshifted TAB key will cause a field identifier (<) to be written
into memory at the cursor location. The cursor shall then automatically advance to the*
next tab stop. During transmission, the character spaces between the field ldentifier and
the next tab stop will not be transmitted, The writing of the field identifier character
into memory can be disabled through CTRL or ESC sequences as defined in paragraph 3,2.8.

4,2,1.4 Programmable Cursor Position

The Terminal has the capability of accepting a cursor position preset from the central
processor. This function is performed using a four character ESC control message (ESC "
COLM ROW). This message will be interpreted as follows:

1st Character ESC control function
2nd Character " control function is cursor preset
3rd Character COLM, any character, of which the first seven binary bits shall pre-
set the cursor column counter: COLM = (32)5 + (n)2 where 0< ng
' (characters per line - 1)

4th Character ROW, any character, of which the first seven binary bits shall pre-

:  set the cursor row counter: ROW = (32)7 + (n)2 where 0¢ ng 95 max
(The max value for n and the characters per line are dependent upon the display and
memory option selected)

In a multipage Terminal, the page on which the cursor is to be positioned must also be
indicated (paragraph 3.2.4.3).

&.2.1.5 Page Roll Up/Dom

The Terminal has the capability through keyboard CTRL control (Table 11) or software ESC
control (Table 13) of causing the data on the page to roll up or down whiie the cursor
remains in a fixed position in relation to the page. During a roll up function, all of
the data on the display is simultaneously transferred line-for-line up the page. The

-"-data transferred from the top line williappear on the bottom line causing a %wrap=around"

effect. The roll down function is converse to & roll up function. In the case where more
than one page is displayed on the Terminal's display, data will roll up or down within the
page and the wrap-around effect will cause data to be transferred between the top and
bottom of the page., The page roll function is inhibited during Forms mode.

4,2,1.6 Display Seroll Up/Dowqh

The Terminal has the capability through keyboard CTRL control (Table 11) of causing the . -

data on the display to scroll up or down while the cursor remains in a fixed position in
relation to the display. During the scroll up function all the data on the display is
simultaneously transferred line-for-line up the display., Data on the top line of the diss
play will shift off the display and new data will appear on the bottom lime of the display
Successive scroll up functions will continue this data shifting up through the last line o
the Terminal's memory. When the last line of memory is displayed, succeeding scroll up
functions will be ignored. The scroll down is converse to a scroll up function except tha
when the first line of memory is displayed, succeeding scroll down functions will be °
ignored.

.“;
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46.,2,1.8 Wrap-Around Inhibit

4,2,1.7 Variable End of Page Alarm

The Terminal has the capability to sound an alarm when the cursor reaches a predetermined
position on the page. The character position is wvariable through the use of keyboard CTRL
or software ESC sequences as defined in paragraph 3.2.8.

The Terminal has the capability of inhibiting the cursor from advancing beyond the last
character position of a page as additishal-keyboard-ddtd ts entered., This wrap-around in-
hibit function is enabled through CTRL or ESC sequences (as defined in paragraph 3.2.8) and
will cause character overwriting In the last character pgsition of the page. The wrap-
around inhibit function overates in Non-Forms mode only,

&.2.2‘ Edit Functions

The Terminal has the capability to perform certain edit functions as requested by the .oper-
ator or remote controller. The available edit functions are listed in the following sub-
paragraphs,

4.2.2,1 Character Insert by Line or Page

The Terminal has the capability for the character insert function. Depression of the CHAR |&
INS key places the Terminal inte a character insert mode. Subsequént depression of an alphad
numeric key (including space) causes the alphanumeric character to be inserted at the cursor
location. The succeeding characters within the line are moved one space to the right., Sur-
plus characters, if any, are shifted off the end of the line and lost. If the CTRL key is
activated prior to depressing the CHAR:'INS key, the function is performed on a page basis.
The succeeding characters are moved one space to the right and down line to line. A second
depression of the CHAR INS key removes the Terminal from the character insert mode.

When in the Forms mode, the insert function causes data shifting within the umptotected:data
field in which the cursor is located.

The Terminal also has the capability of performing the character insert function through
ESC control (Table 13),

4.2.2,2 Character Delete by Line or Page

The CHAR DEL key causes the erasure of the displayed character at the cursor location. The
succeeding characters within the line are moved one space to the left, If the CTRL key is
activated prior to depressing the CHAR DEL key, the function is performed on a page basis.
The succeeding characters down the entire page are moved one space to the left and up line
by line,

When in the Forms mode, the delete functipn causes data shifting within the unprotected data
field in which the curser is 1ocnted.

The Terminal also has the capability of performing the character delete function through
ESC control (Table 13).
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"4,2,2,6 Lower Case Lockout

4,2,2,3 Line Insert/Delete

The Terminal has the capability for line insert and delete, The line insert function cause%
all data in the lines below and including the line in which the cursor is positioned; to be
pushed down one line. The line delete causes the erasure of the line in which the cursor
is positioned and all data in the lines below to be moved up one line. The line delete/
insert. functions are initiated by the LINE DEL/INS key (shifted and unshifted respectively)
or by ESC control (Table.13). This function is inhibited in Forms mode.

4,2,2,4 Clear to End of Line/Page

The Terminal has the capability to clear data from the cursor position to the end of a line
or page, In Non-Forms, the CLR EOP/EOL key (unshifted) clears all data from the cursor
position to the end of a line. In Forms, the CLR EOP/EOL key (unshifped) clears all data
from the cursor position to the traliling delimiter. .

In Non-Forms, the CLR EOP/EOL key (shifted) clears all data from the cursor position to the
end of the page. In Forms, the CLR-EOP/EOL key (shifted) clears all unprotected data from
the cursor position to the end of the page,

The Terminal ié also capable of initiating the clear to end of line/page functions through> “.
ESC control (Table 13), ) Q‘\

4,2,2,5 Line Movement Up/Down

The Terminal has the capability through keyboard CTRL control (Table 11) or software ESC
control (Table 13) of causing a line of display data to move up or down one position. The
line of data to be moved is selected by placing the cursor in that line, When line move-
ment causes data to be displaced, the displaced data will reappear in the moved line's
original position., The cursor follows the moved line in all cases. An "up" line movement
of the top line of a page will cause the bottom line of the page to be exchanged with the
top line of that page, The same exchange will occur if a "down" movement is requested for
the bottom line of a page. This function is inhibited during Forms.mode.

The Terminal has the capability thfough a keyboard CTRL or software ESC sequence (Tables
11 and 13) of inhibiting the display of lower-case letters. When the lower case lockout
is enabled, all upper- and lower-case letters are displayed in upper case.
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4,2,3 Standard’Keyboard Unit ‘(Optional keyboard -is.-referenced-in ‘_Pa.fagraph 5.3)
4,2.3.1 Keyboard Unit Controls and Indicators

The Terminal keyboard unit contains certain controls and indicators which relate to the
mode of operation and operational status of the Terminal., These controls ‘and indicators
are for use by the operator in selecting Terminal functions and determining the present
Terminal status, Keyboard controls and indicators are listed in Table 9 along with their
respective functions,

TABLE 9, KEYBOARD UNIT CONTROLS AND INDICATORS

CONTROL /INDICATOR ‘ FUNCTION

Keyboard Controls:

XMT key . Transmit key., Depressing '~ the XMT key places the Terminal in |-
the Transmit mode of operation, lights the XH'I indicator, 1niti-
a::es a Transmit operation, ) . , :

\. RCV key .' Receive key. Depressing ~ the RCV key places the Terminal in @
the Receive mode of operation and lights the RCV indicator.

LOCAL key. Depressing ' the LOCAL key places the Terminal in the Local
: mode of operation and lights the LCCAL indicator,

SPCFY key Specify key. Depressing ' the SPCFY key causes the location of
the cursor to be transmitted to the central processor during
the next interrogation sequence (paragraph 4,2.6.4.1).

CIRL key ' Control key. In unshifted mode, activation of the CIRL key
prior to striking a single or multiple alpha or numeric key(s)
causes the alpha or numeric key(s) to be interpreted as a
control code. In shifted mode, activation of the CTRL key will
lock the system in the control mode until the CTRL key is
activated in the unshifted mode.

Keyboard Indicators:

XMT ‘ The Transmit méde indicator is illuminated by the activation of
the XMT key.and iridicates that the Terminal is Transmit ready,
The indicator is extinguished when a transmission from the
Terminal has been positively acknowledged by the receiving
station or when the Terminal is switched to Local mode.

RCV The Receive mode indicator is i1lluminated by the activation of
’ the RCV key or by the successful completion of data transmissior
from the Terminal, The indicator signifies that the Terminal
is prepared to receive data., The indicator is extinguished
when the Terminal 1s switched to the Local or Transmit modes,
(A sucsessful Forms-Search .transmission places Terminal in LOCAL
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TABLE 9, KEYBOARD UNIT CONTROLS AND INDICATORS (CONT)
CONTROL /INDICATOR FUNCTION

LOCAL

FORMS

ENQ

ERROR

Keyboard Indicators: (CONT)

{
The Local mode Indicator is illuminated by the activation of
the LOCAL key or by use of the keyboard when the Terminal is
in the Receive mode with no data being transmitted to the
Terminal, It is also illuminated following the successful
completion of data transmission to the Terminal unless the
programmatic mode control character (DCl) was present in the
received text, The indicator is extinguished when the .
Terminal is switched to the Receive or Transmit modes,

The FORMS indicator is illuminated when the Terminal is
operating in the Forms mode., The Terminal shall be placed in
the Forms mode either by the receipt of the DC2 character, -
proper ESC.sequence,. or by use of :the:CTRL, W:sequence by
the Terminal operator (at least one leading delimiter must be
in the display data), The FORMS indicator is extinguished .
either by the receipt of a central processor message with no .\
ESC control character, with an ESC :control character cancel="
ling Forms, or by generating the proper CIRL control code from
the keyboard., See paragraph 4.2.1,I for -description of Forms
mode.

The Control indicator is illuminated upon activation of the
CTRL key. The control indicator remains illuminated until
such time as the control sequence is campleted. : ’

Central processor enquiry indicator is illuminated when the
Terminal detects the central processor attempting to transmit
a message to the Terminal while the Terminal is not in the
Receive mode. The indicator is extinguished by entering the .
Receive mode or by operator activation of the LOCAL key, The
audible alarm sounds in conjunction with the ENQ indiecator

at the central processor transmission attempt,

The ERROR indicator 1s illuminated when a parity or block
check error in data being received is detected by the Terminal
‘or when buffer overflow is caused by the receipt of more
characters than the display capacity. The ERROR indicator 1s
turned off by the successful receipt of a new message, or the
activation of the LOCAL key,

J
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CONTROL /INDICATOR

Keyboard Indicators: (CONT)

LTAI

In addition to the standard
- These keys are described in

KEY

} (Line Feed)
$ (Reverse LinevFeed)

<(Backspace)

~»(Forward Space)

L=

CLEAR

FOR MANUFACTURING PURPOSES CXCEPT ON SURROUGNS ORDER OR PRION b
RITTEN CONSENT.
LT

TABLE 9, KEYBOARD UNIT CONTROLS AND INDICATORS (CONT)

FUNCTION

[

Line-Terminal activity indicator is 1lluminated whenever data
is transmitted from the central processor to any Terminal on
the line. Whenever the addressed Terminal responds to the
central processor, that Terminal extinguishes its LTAI indi--
cator, In normal operation, the LTAI indicator will blink due
to the data line activity. An LTAI indicator which remains
unilluminated indicates that the central processor is not
transmitting on that line, while an LTAI .indicator which
remains illuminated indicates that the Terminal is not respond-
1ng.}

4,2,3,2 Keyboard Function Keys and Deflnitions

alphanumeric keys, the keyboard contains’ function keys. -
Table 10. All locations referenced (home, bottom or top line,

/
‘\" etc.) are page locations unless the page length 1s larger than the display,

TABLE 10, KEYBOARD FUNCTION KEYS

 FUNCTION

Line feed moves the cursor down one line, When the cursor is
in the bottom line, line feed causes it to reappear in the top
line,

Reverse line feed causes the cursor to be moved up one line,
When the cursor is in the top line, reverse line feed causes it
to reappear in the bottom line.

Backspace the cursor one character, When the cursor is at the

left edge of the viewing area, backspace causes it to reappear

at the right edge of the viewing area, one line higher., 1If the
cursor is located at the home position, backspace causes it to

reappear in the last poaition of the bottom line.

Forward space moves the cursor one space to the right. If the
cursor is at the right edge of the viewing area, forward space
causes it to reappear at the left edge, down shifted one line,
If the cursor is located in the last position of the bottom

line, forward space causes it to reappear in the home position.

HOME causes the cursor to be moved to the home (upper left)
position, The HOME key operates in unshifted mode only,

CLEAR erases all data on the . page; however, when in the
Forms mode, only unprotected data is erased.unless the Forms
eraseconfiguration (paragraph 4.2.1.1) has been selected. The
CLEAR key operates in shifted mode only,

¢
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TABLE 10. KEYBOARD FUNCTION KEYS (CONT) -
KEY FUNCTION

RET (¢7) Depression of the return key (RET ¥/) causes the Terminal to execute
a combined CR-LF (carriage return/line feed) function by moving the
cursor to the first column of the following line. In notrmal oper-
ation the Terminal writes the CR character (%7) into memory. The
Lerminal has the capablilities of not writing the CR character and/or
interpreting the RET key as carriage return request without line
feed,

When the Terminal:is in Forms mode,vdepression of the RET key‘shall
cause the cursor to perform the CR or CR-LF function followed by a
tab to the next unprotected data field,

Terminal interpretation of the return key and writing of the CR
character (7) are controlled through configuration changes (para-
graph 3.2.8),

TAB TAB causes the cursor to move forward to the next fixed or variable
tab stop location (paragraphs 4.,2.1.3.1 and 4.2.1.3.3 respectively).
In Forms mode, TAB causes the cursor to move forward to the first
unprotected character location followingithe leading delimiter of
the next unprotected character field, With the variable tab feature
installed, alternate depressions of the shifted TAB key will set or
clear the tab stop at the cursor location. If the tab field ldenti-
fier feature is enabled (paragraph 3.2.8), the TAB key causes a
fleld ide?tifier (=) character to be written into memory (paragraph
4,2,1,3.4),

ETX (%) ) End-of-Text. Depression of the ETX key causes the symbol (X) to be
written into memory and the movement of the curser to the home posi-
tion. This symbol is interpreted as the end-¢f-text character.

“us (D) Leading delimiter. The US key causes the Symbol-([>).to be written
: into memory after:thederiminal:is-placed:in Forms mode. This.symbol
is interpreted as the leading delimiter of an unprotected data field.

RS () Trailing delimiter. The RS key causes the symbol (<]) to be written
' into memory after-the”Terminal:is~placed:in"Forms.mode. 'This. symbdl.
1s interpreted as the trailing delimiter of an unprotected data field

CHAR INS Character insert, The CHAR INS key places the Terminal into the
character insert mode (paragraph 4.2.2.1).

CHAR DEL Character delete, Depression. of-the-CHAR-DEL-key-causes' the removal
of the-displayed character-at-the cursor location. The succeeding .
characters are moved one space to the left within the line or unpro’/‘
tected data field (Forms mode). Depressing the CIRL key prior to
depressing the CHAR'DEL key causes the succeéding characters on the
page to be shifted one space to the left and up line to line (para-
graph 4,20'2,2)9
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¥

SKIP

RTAB

EQOP CLEAR

EOL CLEAR

DEL LINE

INS LINE

Gs (A)

TABLE 10, KEYBOARD FUNCTIGN KEYS (CONT) .

FUNCTION

With search mode enabled, the SKIP key causes the cursor to skip
to the next fleld or error character (paragraph 4.2.1.2),

Reverse Tab, When Forms is disabled, depression of the RTAB!'key
will cause the cursor to move to the prior tah'stop. In Forms,-
the RTAB key causes a tab from an unprotected data field to the
prior unprotected data field. The RTAB key will operate in either
fixed or variable tab mode. .

Clear to End of Page, Depression of the shifted EOP key clears all
data (or unprotected data in Forms) from the ‘cursor position to the
end of the page.

Clear to End of Line, When Forms is disabled, depression of the
EOL key clears all data from the cursor position to the end of that

line. In Forms, the EOL key will clear all data from the cursor to
the next delimitex:---,

Delete Line. Depression of the shifted DEL LINE key causes the
erasure of the line in which the cursof is:-positionéd and all datd
th-the. tines beléw to be moved up-one” line. -This fimeEion is
tnhibited in Forms mode.

Insert Line. Depression of the unshifted INS LINE key causes all
data in the lines below and including the line in which the cursor
is positioned to be pushed down one line., Any data that was on the
bottom line is lost. This function is inhibited in Forms mode.

Group Separator, With Forms mode enabled, this symbol is inter-
preted as the leading delimiter of a right justified fleld (Table
12)' ’ - - _ y! ~ :_ ‘. v o f"- : :’”".-'
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4.2.3.3 Keyboard CTRL Sequences
The Terminal keyboard allows the nperator and field engineer to control Terminal functions
and Terminal operating configurations through the use of CIRL sequences, The operator
initiated CTRL sequences are listed in Table 11,
The optional configurations available to the Terminal are }isted in paragraph 3.2.8 along
with the sequence used to.initiate field engineer changes, The keyboard keys used in CTRL
sequences shall have available field attachable, identification labels that indicate the-
control function performed by that key.
TABLE 11, KEYBOARD CTRL SEQUENCES
Key Sequence Function Symbol  Function
- CTRL, spa¢e, & CTRL Yol Spare: -
CTRL, space, A, CTRL --- Spare
CTRL, space, B, CTRL .n- Spare
CTRL, space, C, CTRL —— . Display resident character set
CIRL, space, D, CTRL Terminal Test Initiate confidence test
CIRL, space, E, ETRL. ——— Spare
CTRL, space, F, CIRL Printer Test Initiate printer test :
CIRL, space, G, CTRL Cassette Test Initiate cassette test ; \g
CIRL, space, H, CTRL 600 bps Data rate, 600 bps ./‘
CTIRL, space, I, CTRL —~—— : Spare
CTRL, space, J, CTRL 1200 bps Data rate, 1200 bps
CTIRL, space, K: CTRL 1800 bps or 2400 Data rate, 1800 if asynchronous data comm,
bps or 2400 if synchronous data comm
. CTRL, space, L, CTRL ——— Spare
CTRL, space, M, CIRL ——— Memory saturation test
CTRL, space, N, CTRL -on - Spare
CTRL, space, 0, CTRL ——— Spare
CTRL, !, N?’N;N’; (Note 1) File Search 1 Search tape 1 for file
. CIRL, ", N"I"l"l’é‘l‘%’r (Note 1) File Search 2 Search tape 2 for file
- CTRL, #, M¥* (Note 2) Read Page Read page from tape
CIRL, $, M** (Note 2) Read Record Read record from tape
CIRL, %, M** (Note 2) Read Page and XMT Read page from tape and transmit
CTRL, &, M** (Note 2) Read File ardd XMT Read tape file and transmit
CTRL, ', M** (Note 2) Write to tape Write data to tape -
CTRL, (, M** (Note 2) Write Form - Write unprotected data to tape
CTRL, ), M** (Note 2) Backspace Mark Backspace one tape record
CTRL, % - Spare
CTRL, + -——— Spare
CIRL, , -—— Spare
CTRL, - ——— Spare
CTRL, ., —— Spare : .
CTRL, / .—- Spare /
CTRL, N'fN;’ (Note 1) -——- Specific numeric control message
CTRL, : PRINT Form’ Print unprotected data
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Kevy Sequence

CIRL, ; .
CTRL, <, COLM, ROW, (Note

CTRL, =
CTRL, >
CTRL, ?
CIRL, @
CTRL,
CTRL,
~ CIRL,
CTRL,
CTRL,
CTRL,

CTRL,
CTRL,
CTRL,
CTRL,
CTRL,

CTRL,
CTRL,
CTRL,
CTRL,
CTRL,

CTRL,
CTREL,
CTRL,
CTRL,
CTRL,

CTRL,
CTRL,
CTRL,
CTRL,
CIRL,

CTRL, [ '
CTRL, \ , M** (Note 2)
CTRL, ]

CTRL,A, M** (Note 2)
CTRL, —

CTRL,®
CTRL, {
CIRL, }
CTRL, ~v
CTRL, CTRL®
CTRL, 4
CTRL, §
CTRL,~>
CIRL, -

QW >

, CHAR (Note &)

NXEd WO "OoOZRP Koo

PRINT Page
3) ---

Search On
Move Down ¢

TABLE 11. KEYBOARD CTRL SEQUENCES (CONT)
Function Symbol

Funétion

Print whole page
Position cursor colummn/row

TC 4000 Formatting

Align display cursor to data comm pointer
Audible alarm test

Transmit page

Enable search mode

Line movement down

" Spare

Spare

Set search character
Spare

Spare
Spare

Negative Video Off Disable negative video (TD830 only)

- an

-

Roll Down ¢
Roll Up 4
Clear Tab Stop

Spare
Spare

Spare

Roll down function

Roll up function

Clear all variable tab stops

Set/Reset Tab Stop Set or reset a tab stop

Forms Off
Search Off
Lower Gase On

Forms disable
Configuration control
Disable search mode
Enable lower case

Negative Video On Enable negative video (TD830 only)

Move Up §
Forms On

Lower Case Off

Tape Mark

Rewind Tape

-ewan
-
- -
- -

Seroll Up
Scroll Down
Page Advance
Page Back

Line movement up
Forms enable

Spare

Disable lower case
Spare

Spare

Write tape mark
Spare

Enable tape rewind
Spare

Spare
Spare
Spare
Spare
Display status line (TD730 only)

Seroll up function
Scroll down function
Page advance

Page back
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TABLE 11, KEYBOARD CTRL SEQUENCES (CONT)

NOTES TO TABLE 11:
1, N;N;'Ng etc. N is any number vher.e Ogn<9 and is used to indicate special messages]
to the remote controller or to access a particular data block on a

tape cassette, '

2, M¥* © M¥* jdentifies tape drive: 1 = tape drive 1, 2 = tape drive 2

3, COILM = (32)5 + (n)7 where 0K ng (characters per line -1)

ROW = (32)2 + (n)y where 0<n€95 max (The maximum value of n in the ROW equation
1s dependent upon the memory option selected, but will not ea.:ceed 95.)

4, CHAR = Insert the character for which the search ts to be made,
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4,2.4 Terminal Control Characters

The Terminal uses certain characters to control display data format, editing functions, and
I/0 interfaces, The:- Terminal's interpretation 6f each control character is dependent upon
Terminal programming., The Terminal programming for control character interpretation may be
varied through CTRL or ESC sequences (paragraph 3.2.8) to fit the system environment in
vhich the Terminal is used. These control characters and their possibie:interpretations:
are listed’in Table 12,

TABLE 12, CONTROL CHARACTERS

CHARACTER IDENTIFICATION ) ' -

DC1 Programmatic Mode Control (paragraph 4.2.6.1.4) or Line Erase Option. The
DCl character (Column 1, row 1 of Figure 7-1) as an option, will cause the
Terminal to execute a line erase function by erasing all data from and in-
cluding the cursor position to the end of the line,

DC2 Forms Control Option or Space Right Option. The DC2 character (Column 1, row
2 of Figure 7-1) as an option, will cause the Terminal to execute a cursor
advance function. The DC2 character as an option, will cause the Terminal to
interpret the character as Forms Enable,

DC3 Reverse Line Feed, The DC3 character (Column 1, row 3 of Flgure 7-1) will
cause the Terminal to .execute a reverse line feed function by moving the
cursor one line up. When the cursor is in the top line, the reverse line
feed character will cause the cursor to appear in the bottom line.

DC4 Home Function. The DC4 character (Columm 1, row 4, of Figure 7-1) will cause
the Terminal to execute a cursor home function by moving the cursor to the
first character position of the first line (home position) of the page.

FF Home and Clear, The FF character (Column 0O, row 12 of Figure 7-1) will cause
the Terminal to execute a combined home and clear function by moving the
cursor to the home position and erasing all data (except protected data when
in Forms mode) from the display. The Terminal also has the optional capa-
bility of interpreting the FF character as Clear and Home and Clear Variable
Tab Stops. ’

CR Carriage Return Character. The control character CR (Columm O, row 13 of
Figure 7-1) causes the Terminal to execute a combined CR.LF (Carriage Return/
Line Feed) function by moving the cursor to the first columm of the following
line. In normal operation the Terminal writes the CR character (V) into
memory. The Terminal has the capabilities of not writing the CR character
into memory and/or interpreting the CR character as a carriage return without
line feed (paragraph 3.2.8). In Forms mode, cursor tabs to next unprotected
data field after performing CR function.

BEL Bell Character., The BEL character (Column 0, row 7 of Figure 7-1) will cause
the Terminal to mementarily sound the audible alarm.
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TABLE 12, CONTROL CHARACTERS (CONT)

CHARACTER IDENTIFICATION
GS Right Justify. . This feature operates in Forms-mede . - -

only. It is identified through use of a special opening delimiter; the group
separator GS (A) followed by an RS (<) as the closing delimiter. When a
right-justify field is entered, the cursor automatically moves to the right-
most position of the field. As data is entered at the cursor position, the
data is shifted to the left as follows:

A - owm w = lq
A. . -12d4
A..12134
&A_. 123144
US/RS Forms Delimiters. The US and RS characters (Column 1, rows 14 and 15 of
Figure 7-1) cause the (D) and (<) characters to be displayed on the display{
g Additional pairs of Forms delimiter characters which may be set up through O
P =20 ... keybodrd:CTIRL. or:software ESC-sequencés” (paragraphr3:2;8) will-be displayed <

as' (P) and () respectively,The RS character terminates all data highlights;

BS Backspace Function. The BS character (Columm 0, row 8 of Figure 7-1) causes
the Terminal to execute a backspace function by moving the cursor one char-
acter position to the left. When the cursor 1s at the first position of a
line, the backspace character will cause the cursor to move to the last char-
acter position of the preceding line. When the cursor is located at the home
position, the backspace character causes the cursor to appear in the last
character position.of the bottowm line of the page.

LF Line Feed, The LF character (Column O, row 10 of Figure 7-1) causes the
- Terminal to execute a line feed function by moving the cursor one line down.
CLT : When the cursor is in the bottom line, the line feed character will cause the
cursor to appear in the top line, The Terminal will ignore &an LF character
if it is received immediately after a CR character, The Terminal has the
optional capability’of.interpreting an~LF,character: as:New: Liné:{(CR-LF).

HT Tab Function. In either variable or fixed tabulation (paragraphs 4,2.1.3,.1
and 4.2.1.3.3), the HT character (Column 0, row 9 of Figure 7-1) will cause
N the Terminal to execute a tab function by moving the cursor forward to the
: next tab stop. In the Forms mode the tab character causes the cursor to move
forward to the character position following the leading delimiter of the next
unprotected data field.,

VT Variable Tab. As an option, the VT character (Column 0, row 11 of Figure 7-.’
shall be used to set the variable tab positions. -
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CHARACTER
ESC
S0
can
EM
ST

SUB

TABLE 12,

IDENTIFICATION

Escape codes initiate the software controllable functions (Table 12)

CONTROL CHARACTERS (CONT)

Reverse Video Data Highlight (paragraph 3.2.2.3.3(c))

Blink Data Highlight (paragraphs 3,2.1.3,1(a) and 3.2.2,3.3(4))

Secure Data Highlight (paragraphs 3.2.1.3.1(b) and 3,2.2.3.3(e))

Underline Video Data Highlight (paragraph 3.2.2.3.3(a))

Bright Data Highlight (paragraphs 3.2.2.3.3(b) and 3.2.1.3.1(c))
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4,2.5  Software Control ESC Sequences

The Terminal has the capability of responding to remote controller generated software ESC
sequences, The ESC sequences are used to set Terminal configurations (temporarily or per-
manently), control peripheral devices, and initiate edit functions. The ESC sequences and
the functions performed are listed in Table 13, ESC sequences used for configuration
changes and error message input are defined in paragraph 3.2,8,

TABLE 13, SOFIWARE CONTROL ESC SEQUENCES
ESC Sequence Funetion
ESC, space, A Spare
ESC, space, B Spare
ESC, space, C Display resident character set
ESC, 8pace, D Initiate confidence test
ESC, space, E -Spare
ESC, space, F Inittate printer test
ESC, space, G 'Initiate cassette test -
ESC, space, H Spare . :
ESC, space,il Spare - : - S
ESC, space, J Spare... . .
ESC, space, L Spare. SO
ESC, ! Character insert by line
ESC, ", COLM, ROW (Note 3) Position cursor, columm/row

ESC, # Clear all variable tabistops
ESC, $, PAGE (Note 5) Select page
Esc, % Character delete by line
ESC, & Align display cursor to data comm pointer
ESC, * Spare
Esc, ( Transmit page
ESC, ) S Spare -
ESC, * M** (Note 2) Read page from tape
ESC, + M** (Note 2) Read tape file-and.transmit
ESC, , M¥* (Note 2) Read page and transmit
ESC, -, CHAR (Note 4) Set search character
ESC, . Set/reset tab stop ' '
Esc, / . Spare .
ESC, @ Spare
ESC, 1 Spare
ESC, 2 Spare
EsC, 3 Spare
ESC, &4 Spare
ESC, 5 Spare
ESC, 6 Spare
Esc, 7 Spare
ESC, 8 Spare
ESC, 9 Spare
ESC,: Print unprotected data
DaterEn ty 1P et aMEatag i % CPrANATL
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1 TABLE 13, SOFIWARE CONTROL ESC SEQUENCES (CONT)
ESC Sequence Function
ESC, Print whole page
ESC, <L Line movement down
ESC, = ITC~4000 formatting
ESC, > - Line movement up
ESC, ? Sound audible alarm
ESC; @ . Character insert by page
ESC, A M** (Note 2) VWrite tape mark
ESC, B M** (Note 2) Backspace one tape record
ESC, C : Space right
ESC, D Spare '
ESC, E Search enable
ESC, F ' Search disable
ESC, G M** (Note 2) Write receive data to tape
ESC, H M** (Note 2) Read record from tape
ESC, I M** (Note 2) Rewind tape
EsSC, J Clear to end of page
ESC, K Clear to end of line
\ ESC, L Line insert
ESC, M Line delete
‘ ESC, N Negative video on (TD830 only)
ESC, O Negative video off (TD830 only)
ESC, P Character delete by page
ESC, Q M** (Note 2) Write unprotected data to tape
ESC, R Confignration control
‘ESC, S Roll up
ESC, T " Roll dowm
ESC, U N;*, No*, Na* (Note 1) Search tape drive 1 for block
ESC, V Nj*, No*, Na* (Note L) Search tape drive 2 for block
ESC, W Forms enable
Esc, X Forms disable
ESC, Y Lockout lower case
ESC, Z Lower case enable
Esc, C Spare
Esc, \ Spare
Esc, J Spare '
ESC, N\ Spare
ESC, — Spare
d EsC, © Spare
ESC, a Spare
ESC, b Spare
ESC, ¢ Spare
ESC, d Spare
ESC, e Spare
ESC, f Spare
ESC, g Spare
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X TABLE 13, SOFIWARE CONTROL ESC SEQUENCES (CONT)
ESC_Seguence Funétion
ESC, h Spare
ESC, i Spare
ESC, j Spare
ESC, k Spare
EsSC, 1 Spare
ESC, m Spare
ESC, n Spare
ESC, o Spare
ESC, p Spare
ESC, q Spare
ESC, r Spare
Esc, s ‘Spare
ESC, ¢ Spare -
ESC, u Spare
ESC, v Spare
ESC, w Spare
ESC, x Spare
ESC, y Spare
ESC, = Spare
ESC, { Spare
Esc, | Spare
ESC, 3 Spare
ESC, A, Spare
ESC, DEL Spare

N is any number where 0{ng9 and is used to indicate special
messages to the remote controller or to access a particular
block on a tape cassette.

M** fjdentifies tape drive:

COLM = (32)9 + (n)9 where 0 n € (characters per line -1)

CHAR = Insert the character for which a search is to be made.
PAGE = (32)2 + (n)g where 1§ ng (maximum number of pages of memory)

1 = tape drive 1, 2= tape drive 2
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4,2,6 Communications

The communications procedures (line disciplines)-utiliséd’ in-the basic and optional-config-
urations of the Terminal are given in the contents of this section. The commmications
procedures include, to the extent specified, the Burroughs Standard Communications Pro-
cedure (1284 9006), and the Bisynchronous-Communications - - < ’ R
Procedures (1284 9022) as adapted for IBM 3270 look-alike operation.

There is one communications procedure and one electrical interface in each of the various
configurations of the Terminal.

4,2,6,1 Modes of Operation

The Terminal operates in three modes: Local, Transmit and Receive. The operator can
control the mode from the keyboard with the LOCAL, XMT, and RCV keys, Pressing the LOCAL
key during either Transmit or Receive immediately transfers the Terminal to Local mode and
no further data i{s transmitted or recelved.

4,2,6,1,1 Local: In the Local mode, the Terminal will be off=-line and data 1s entered
manually through the keyboard., If an ENQ character is received through selection or from
the point-to=point calling stations, as applicable, the Terminal will automatically trans-
mit an” NAK character indicating that the Terminal 1s busy or not ready to Receive, If an
ENQ character is received through polling, the Terminal will automatically transmit an EOT
character indicating ™no traffic™,

The Terminal activates an audible alarm and a2 visual indicator- to alert the operator
that the central processor or calling station is transmitting, Power turn-on places the
Terminal in Local mode regardless of the setting of the mode keys.

4,2,6,1,2 Transmit; Pressing the XMI key on the Terminal keyboard by the operator causes
the Terminal to enter the Transmit mode, The Transmit mode will' be cancelled prior to
transmission only by actuation of the LOCAL key,

4,2.6.1,3: Receive: The completion of message transmission or actuation of the RCV key on
the Terminal keyboard by the operator shall place the Terminal in the Receive mode> When
in the Receive mode, the Terminal will accept data from the communication lines in accord-
ance with the communication discipline utilized,

A transmission number (XM#) character may be included in the message from the central pro-
cessor following the character sequence SOH, AD1, AD2, The Terminal will ignore the char-
acter except for BCC calculation. Data received with the DC4 or FF characters shall cause
the cursor to move to the home position, or to move to the home position and erase the pre-
vious data, respectively, Data received without a DC4 or FF character will be stored in
the memory beginning at the previous ETX location, With the receipt of an SOH character,
the Terminal, depending upon Keyboard ‘seiectable options, may automatically -

clear the display of the existing message and cause the cursor to be moved to the home
position, :

*Exceot far successful Forms-Search transmission ' ghere Terminal returns to LOCAL mode.
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Jbe contained in the block check character (BCC) which also contains the character parity

4,2.6.1.3 Receive: (CONT)

The receiving of messages by the Terminal employs two error checks. The first is a char-
acter parity check utilizing the eighth bit of each received character as the parity bit.
(See paragraphs 4.2.6.3.1 and 4.2.6.3.2 for parity definition). The second error check is
a longitudinal binary sum.(withou‘t carry) of each of the seven data bits of the received
character following SOH or STX, and up to and including the ETX. The longitudinal sum will

bit. All received characters are included in the BCC check. If the tests for character .
parity within the text of the message and longitudinal redundancy are correct, the Terminal
will respond with an ACK eharacter. If either error check fails, the Terminal shall
activate the ERROR indicator and respond with an NAK character. The ERROR indicator is
turned off on receipt of a valid message in response to the NAK character or by the oper-
ator pressing the LOCAL key on the keyboard. The Terminal will respond to a correctly
received message with an ACK character and switch to the Local mode or remain in the
Receive mode if the programmatic mode control option (paragraph 4.2.6.1.4) has been im-
plemented and activated. Any keyboard action or the activation of the LOCAL key by the
operator shall place the Terminal in the Local mode; however, the keyboard will be disabled
diuring the actual receipt of data, The LOCAL key switches the mode from Receive to Local
at any time.

4,2,6.1.4 Programmatic Mode Control: The Terminal has the capability for programmatic
mode control to permit the central processor to select the operating mode of the Terminal
following a successful transmission from the central processor. Normally, when in the
Receive mode the Terminal will switch to the Local mode at the successful completion of the
transmission. Programmatic mode control consists of the insertion by the central processor
of the DCl character (ecolumn 1, row 1 of Figure 7-1) into the message between STX and ETX.
The DC1 character requires no memory space. The receipt of the DCl character causes the
Terminal to remain in the Receive mode for the receipt of successive messages from the
central processor. The Terminal also has the capability of programmatic mode control with-
out receiving the DCl character. Upon successful completion of a message transfer from the
central processor the Terminal will remain in the receive mode until the activation of a
keyboard key (any key except RCV and XMT),. Continuous programmatic mede control is selected
through CTRL or ESC sequences as defined in paragraph 3.2.8. '

L.,2.6.2 Commmnications Control Characters

The communications control characters listed in Table 13a are those characters which
direetly affect the transmission or reception of data by the Terminal using the Burroughs
Standard Communications Procedures. Communications control characters used by the
Bisynchronous Communications Procedures in the IBM 3270 lock-alike configuration are listed
in paragraph 4.2.8.1.

4.2.6.2.1 Terminal Address: The Terminal's address (ADl, AD2) will be set through keyboard
CTRL sequences as defined in paragraph 3.2.8. The Terminal also has the capability to
ignore Terminal address codes (line monitor) for maintenance purposes. In systems using
concatenation type chaining, the line monitor funection shall enable a Terminal to monitor
data transfer to and from all Terminals beyond that point in the concatenation chain.

.H,/’
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CHARACTER

TABLE 13a, COMMUNICATIONS CHARACTERS

IDENTIFICATION

Communications Control Characters:

ACK

BCC

DLE/EOT (DEOT)

DLE
ENQ
EOT
EX
NAK
SOH
STX
SYN

NUL

Acknowledgement

Block Check Character
Mandatory Disconnect
Data Link Escape
Enquiry

End of Transmission

End of Text

Negative Acknowledgement

Start of Heading

' Start of Text

Synchronous Idle (paragraph 3,2.6.1.4)

Time F1ll Character . -~ = © ., . .~

Other Communications Characters:

AD1
AD2
BSL
CON
FSL
GSL
POL
SEL
XM
RVI (DLE )

Address 1

Address 2

Broadcast Select

Contention

Fast Select

Group Select

Poll \
Select

Transmission Number Option (paragraph 4.2.7.3.1)

Reverse Interrupt (Table 14, Note 5)
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4,2,6,3 Illegal Characters

An i{llegal character is defined as a character having incorrect parity or a legal character
appearing incorrectly in a predefined sequence. The Terminal tests each character receilved
for having the correct parity (see-paragraph 3.2.6il.1 for character format) and accepts
control characters only-in the sequence defined for the communications procedure being
employed. ‘

4.,2,6,3,1 Data Error Checking: Upon receipt of a data character which is illegal because
of a parity error, or invalid block check, the Terminal shall detect the error, activate
the keyboard ERROR 4ndicator and prepare to transmit the NAK character automatically to the
central processor at the appropriate point in the communication procedure sequence. For a
parity error in a data character, the Terminal shall, in addition to the above, insert the
®question mark" character (column 3, row 15 of Figure 7-1) into the displayed message at
the location of the incorrect character, The Terminal may indicate the error by placing

an error message in the status line. The parity check can be disabled for maintenance
purposes through CIRL or ESC sequences as defined in paragraph 3:2.8.. i

4.2.6.3,2 Control Character Error: A control character may be received incorrectly during
any of the control sequences of the communications because of parity error in the character

11legal character of unknown ldentification. The Terminal becomes unable to provide a
response to the central processor because of the incomplete control sequence and will caus
a time-out condition.,

or an incorrect character in the sequence. In either case, the error will constitute an ~">
)

4,2,6,4 Data Transmission Features

4,2.6.4,1 Transmission of Cursor Position: The Terminal has the capability of transmit-
ting I£s current cursor location. The cursor position message is initiated by depressing
the SPCFY key. Then, when the Terminal is polled, the Terminal will respond with its
normal heading, followed by STX, ESC, ™, CHAR, CHAR, ETX, BCC, The first CHAR represents
the cursor column position and the second CHAR represents the cursor row position.

The column position is given in binary form as (32), + (n)y where 0 n < (char per line -1).
The row position is given in binary form as (32) + (n), where 0 ng 95 max,

4,2,6.4,2 Numeric Control Message: The Terminal has the capability of transmitting a
numeric control message whose significance shall be defined by the central processor. The
control message is initiated by depressing the CTRL key, followed by 2 numeric code 00-99,
followed by XMI. Then, when the Terminal is polled, the Terminal responds with its normal
heading, followed by STX, ESC, CHAR, CHAR, ETX, BCC. The two CHAR characters are the
numeric code, The numeric control message will not be displayed on the display.

4.,2,6.,4,3 Data Comm Loop-back: The Terminal has the capability to immediately transmit
all received data on a character-for-character basis in the data comm loop-back mode, The
Terminal will transmit each character as it is received without parity check or examination

for control code meaning. ‘
’ )/

The data comm loop-back mode is entered through a temporary éonflguration change (paragraph'
3.2.8). . - ST h -t e Lo . . . .. X -
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Series and TD730/830

AL .
| . e Lo S N -
i L. ——— ik D P o STL .

4.2.,7 Commmnications Procedures

look~alike bisynchronous multipoint.

3. Entire FPorm in Forms - search mode

D

7

3. Home to cursor - All TD700 and TD80OO D/L's

4.2.7.1 Multipoint Communications Procedures (1284 9006)

2. Beginning.of Form to End of Form (gnprotected data only)

2. Cursor to ETX er.: end-of-display if there is no ETX

5. Variable tab field identification causes skip of data ‘in Forms

4,2.6.4.4 Variable Data Transmission: The Terminal has the capability of keyboard CTRL
or software ESC (Tables 11 and 13) selectable start and stop positions for the transm:.ss:.on
of data in both Forms and Non~Forms as follows: :

FORMS: 1. Cursor to ETX or beginning of Form to cursor if no ETX (unprotected data
only) - Standard TD820 Series and TD730/830 Series :

4, Beginning of Form to cursor position (unprotected data only) - TD700 D/L 2
and above and TD80OO D/L 2 and above

NON-FORMS: 1. Cursor to ETX or home to cursor if there is no ETX - Standard TD820

The Terminal has the capability for utilizing any one of the following communications

procedures for transmitting and receiving data: multipoint, point-to-point, and IBM 3270

The multipoint communications procedures are Poll, Select, Fast Select, Miltipoint Contentiocn,
Broadecast, Group Select, and Group Poll. Upon powere-on of the terminal the mu.ltlpo:x.nt
contention procedure shall be in the contention mode.
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4,2,7.1.1 Poll (POL): The polling procedure is used to transmit ddta to the central pré—

cessor, The polling procedure and its associated notes are given in Table 14, 3
TABLE 14, POLLING PROCEDURE
CENTRAL PROCESSOR TERMINAL
EOT (Note 1)
AD1 "You Are"
AD2
POL
ETJQ |
r—--- .
! ( i ) SCH =
| oE 0':;:"a.ffic AD1 "1 ag™
| AD2
l Y J[Xmi]
| ] STX
EOT N
: (Usuall;v continue polling) .
. ! ETX
| - BGC
'
, Y
| RVI ACK NAK (Note 2)
| )
l (Note 4)
| Y
| EOT
\ |
§(Note 3) If
EOT ..-
: R
» C 3 Indicates Option

./
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1.

2.

3.

4,

NOTES TO TABLE 14:

This EOT may have been the termination of a previous transmission sequence. To
minimize the affect of noise, the polling sequence may follow immediately.

If the central processor receives a message for which the character parity or
block check tests fail, the NAK character will be transmitted, calling for a
repeat of the transmission. This action can be repeated "n™ times (™n™ may be,
equal to zero), at which time, if the test fails, an error will be recorded at the
central processor and an EOT character will be transmitted, terminating the ]
transmission sequence, The Terminal shall transmit the same message when next
polled,

If the Terminal does not receive an ACK, NAK, or EOT character, it may retain its
message and remain quiet, The central processor will time-out and transmit an
EOT character, thereby terminating the transmission sequence. The message will
be retransmitted when next polled.

Reverse Interrupt RVI may be used by the central processor only after reception
of avalid message which would result in a positive acknowledgement, Instead of
sending ACK the central processor will send Reverse Interrupt (DLEKL),
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central processor,

CENTRAL PROCESSOR

EOT (Note 1)
AD1 "™You Are"
AD2

SEL

ENQ

TABLE 15,

SELECT

ION PROCEDURE

(ERMINAL

EOT (Note 2) -,

Y

. NAK
(Not Ready)
Y

N

ACK

* o ¢

v

SOH =

The selection procedure is used for receiwing data from the
The selection procedure and its associated notes are given in Table 15,

AD1 ™You Are"

1y
E?’l‘ (Note 4)

.

3

NAK (Note 3)
A

Indicates Option

(Y
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NOTES FOR TABLE 15;

1. This EOT may have been the termination of a previous transmission sequence., To
minimize the affect of noise, the selection sequences may follow immediately.

2, If the Terminal is not ready to receive, as indicated by transmission of the NAK
character, the central processor will normally retry the selection sequence in
the Terminal's proper sequence; however, for some installations it may be desired
to repeat a selection sequence immediately,

3. If character parity or block check are not validated by the Terminal, it will send
an NAK character., In this case the central processor will retransmit the message
""" times ("n™ may be equal to zero), If the Terminal still does not acknowledge
the message, the central processor will terminate :the sequence with an EOT
character after recording the error. The central processor will retain the
message for transmission ¢n the next selection sequence to this Terminal,

4, If the central processor does not receive a response (ACK or NAK) to its message,
it may time-out and retransmit the block ™n" times (™" may be equal to zero), If
there is still no response received, the central processor will time-out and
terminate the selection sequence with an EOT character after recording the error.

L . The central processor will retain the message for transmission on the next selec- &

* tion sequence to this Terminal.
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TABLE 16, FAST SELECT PROCEDURE

If the fast select transmission is not

(] Indicates Option

(Note 1)
CENTRAL PROCESSOR TERMINAL
b‘ ' EOT (Note 2) =
zg;} "You Are™
FSL -
SOH |
ADl} "
AD2 "You Are
[XMT] (Note 5)
STX
ETX
(Note 3)
BCC
7 1 * *
- ACK NAK |
(Note &)

| S

4,2,7,1.3 Fast Select (FSL): The FSL procedure enables the central processor to transmit a
message to a particular Terminal without testing, as in the selection procedure, that the
Terminal is ready to receive. The FSL procedure and associated notes are given in Table 16.
When in the Local or Transmit modes, the FSL procedure forces the Terminal into the Receive
-mode causing the Terminal to accept the central processor message sequence of AD1l, AD2, FSL,
. SOH, AD1, AD2 followed by STX and the message.
successfully received by the Terminal, it will respond with the NAK character and the central
processor will retransmit the message starting with the EOT character of the FSL sequence,

n
S

[

-t d oY A ]
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NOTES TO TABLE 163 ) )

1, Fast selection is used when the central processor wishes to transmit a message
without testing that the Terminal is ready to receive, In this case the message
{mmediately follows the selection.

{

2. This EOT may have been the termination of a previous transmission sequence. To

minimize the affect of noise, the fast selection sequence may follow immediately.

3, If character parity and block check are not validated by the Terminal, it will
send the NAK character., In this case the central processor will retransmit the
message ™" times ("n"™ may be equal to zero). If the Terminal still does not
acknowledge the message, the central processor will terminate the sequence with
an EOT character after recording the error. The central processor will retain
the message for transmission on the next selection sequence to the Terminal, If
both palirs of addresses do not verify against the station address, the Terwinal. .
will remain-quiet.

4¢ If the central processor does not recelve a response (ACK or NAK) to its message,

it will time-out and terminate the sequence with an EOT character after recording
. the error., The central processor will retain the message for transmission on the
. ' . next selection sequence to this Terminal,

5., Transmi'ssion numbers are ignored by the Terminal when used by the central pro-
cessor, except during the calculation of BCC.
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4,2.7.1,4 Multipoint Contention Mode (CON): - The CON-protedure enables the central: pro-
cessor to terminate polling of tme multipoint network after placing the system in the
Gontention mode, In this mode any Terminal desiring to transmit a message to the central
processor will initiate the polling activity by transmitting the character sequence AD1,
AD2, POL, ENQ, The central processor will respond by polling that Terminal in the normal
polling procedure., The Contention mode procedure is glven in Table 17, ¢

TABLE 17, MULTIPOINT CONTENTION MODE

CENTRAL PROCESSOR TERMINAL REQUESTING POLL

(Note 1)

EOT (Note 2)

NUL
NUL
CON - Go To Contention

All Terminals to to Contention Mode

AD1 "I Am"
AD2
POL (Note 3)

b LY

AD1 Poll to Requesting
AD? Terminal

POL
ENQ

Y

l Terminal Proceeds with
normal message transfer

as in response to a Poll
EOT (Note &) Y (See Table 14)

*
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NOTES TO TABLE 17:

In times of low activity, it may be desirable to terminate polling and to place
all or part of the system in Contention Mode. This is accomplished by trans-
mission of an EOT, NUL, NUL, CON character sequence which will cause the Terminals
to remaln quiet until they have something to transmit.

This EOT may have been the termination of a previous transmission sequence, Tq
minimize the affect of nolse, the ™go to contention™ sequence may follow immedia:
ately.

A Terminal can activate the polling activity by transmitting a character sequence
of AD1, AD2, POL, ENQ, This action will cause the central processor to poll that
Terminal, If two Terminals attempt to transmit at the same .time, the garbled
message will initiate general polling by the central processor.

Following the normal verification procedures for the receipt of a message as in
Table 14, the central processor may continue polling or instruct all Terminals
to go to Contention. 4
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4,2,7.1.5 Broadcast Select (BSL): The BSL procedure enables the céntral processor to
perform a fast selection of all multipoint network Terminals which contain the BSL option,
The BSL procedure with associated notes is given in Table 18, The address characters

(AD1 and AD2) are selected to represent the address of the Terminal that will acknowledge
the central processor transmission with an ACK or NAK character., The receipt of the BSL
character causes the Terminal to activate the audible alarm momentarily and will cause the
Terminal, if in Local mode, to switch to Recelve mode and accept the BSL message.

TABLE 18, "~ BROADCAST SELECT

CENTRAL PROCESSOR TERMINAL "N™
‘ (Note 1) :
EOT (Note 2) -
AD1
AD2 (Terminal "N")
BSL
SOH
AD1 »
AD?2 (Terminal "™N™) “
[xM#] (Note 3) . |
e :
ETX
BCC . , * + + (Note &)
T ACK NAK Invalid
e — or
:— | No Reply
| _ | I
]
Ly EOT (Note 5) L] Indicates Option

‘/'
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NOTES TO TABLE 18:

1.

2,

3.

4,

Se

Broadcast select is a fast selection of all Terminals., AD! and AD2 are selected
to represent a Terminal which acknowledges receipt of the message,

This EOT may have been the termination of a previous transmission sequence, To
minimize the affect of noise, the broadcast sequence may follow immediately.

Transmission numbers are ignored by the Terminal when used by the central pro- _
cessor except during the calculation of BCC,

If the acknowledging Terminal does not recelve a valid message (e.g., there is a
parity error), the central processor will repeat the broadecast,

If the central processor does not receive a response (ACK or NAK) to its broad-
cast, it may time-out and rebroadcast the message "n"™ times (™n™ may equal zero).
If no response is received, the central processor will terminate the Broadcast
mode with an EOT character after recording the error.
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- 442,7.1,6 Group Select (GSL): The GSL procedure permits the fast selection of a
particular group of Terminals in the multipoint network. Each Terminal may have a group
address for which it will accept the GSL message. The GSL procedure with associated notes
is given in Table 19, The address characters (AD1 and AD2) are selected to represent the
address of the Terminal which acknowledges the central processor transmissior with an ACK
or NAK character. The Terminal has the capability through teconfiguration " to recognize
the character codes shown in columns 2 through 6 of Figure 7-1, The receipt of the GSL
character causes the Terminal to activate the audible alarm momentarily and will cause the
Terminal, if in Local mode, to switch to the Receive mode and accept the GSL message,

TABLE 19, GROUP SELECT

CENTRAL PROCESSOR TERMINAL "pv
(Note 1)

EOT (Note 2) -t

AD1 »
AD2 (Terminal "P"™)

GSL
SOH ' !
AD1 )

AD2 {Terminal "P")

[XM#] (Not;a 3)

o

STX

. . !

ETX (Note 4)

BCC | Y Y 1

Y | ACK NAK  Invalid
Q= - _ or
I | T T No Reply
|
| | LT
| 1
: C ] Indicates Option

l— — 3 EOT (Note 5)
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NOTES TO TABLE 19:

1.

2,

3.

3.

Group selection is a fast selection of a group of Terminals, Each Terminal may
have a group address for which it will accept messages, AD1 and AD2 are selected
to represent the address of the Terminal which will acknowledge receipt of the
message. '

This EOT may have been the termination of a previous transmission sequence, To
minimize the affect of nolse, the group selection may follow immediately.

Transmission numbers are ignored by the Terminal when used by the central
' processor except dufing the calculation of BCC,

If the acknowledging Terminal does not receive a valid message (e.g., there is a
parity error), the central processor repeats the total group selection or any
part thereof.

If the central processor does not receive a response (ACK or NAK) to the group
selection, it may time-out and reselect the group "n™ times (™n"™ may equal zero).
If no response is received, the central processor will terminate the group select
mode with EOT after recording the error,

l&
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442.7.1.7 Group Poll (GPL): The GFL procedure with associated notes is given in Table

20, The GFL procedure is an option of the standard multipoint procedure. The Terminal

has the optional capability of accepting an additional AD1, AD2 other than its Terminal
address AD1, AD2, These address characters are field selectable from columns 2 through
6 of Figure 7-1, If these group addresses are decoded during the standard poll proced-
ure (paragraph 4.2,7.1,1), the Terminal will respond by attempting to transmit an EOT
character (indicating no traffic), or by transmitting a message if in the Transmit mode.
Orderly transmission of data to the central processor by all Terminals having the same .
group address is accomplished by the following:

(a) All Terminals with the same group addresses must be on the same concatenation
(paragraph 3.2,6,3),

(b) A Terminal with data to transmit shall block propagation 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 processor followed by the receipt of the
ACK or EOT characters from the central processor.,

(¢) An EOT character will not be transmitted by any Terminal detecting a Request-to-
Send signal sent by any Terminal more remote from the data set in the concatena-
tion,

(d) No Terminal will transmit anything until it receives, in response to its Reiluest-./

to-Send signal, a Clear-tq-Send signal from a Terminal closer to the data set in
the concatenation.

Data received by the central processor will be in order from the group member closest to
the central processor in the concatenation and ending with an EOT from the group member
furthest from the central processor in the concatenation. Each message will contain the
individual Terminal's address characters (AD1, AD2), Upon receipt of an NAK character,
retransmission will be via the standard poll procedure, Concatenated Terminals with the
same group address for group polling will be similar in their characteristics of the
Request-to-Send/Clear-to-Send response time,

- The central processor may terminate a group poll sequence at any time by transmitting EOT

in place of ACK, The Terminals remaining in the Group shall not attempt to transmit and
will retain their message until the next poll, The Terminal awalting the ACK character
will retain its message for retransmission with the same transmission number during the
next poll, ' '
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TABLE 20, GROUP POLLING
CENTRAL PROCESSOR TERMINAL GROUP
EOT (Note 1)
AD1 (Note 2)
AD2 Group Address '
POL P (Note 3)
ENQ No Terminal in .
-1 Group OQutput Ready
1 Y
EOT ¥ SoH
Usually Continue Polling AD1 (Note &)
!
Terminal Address
xr AD2
E [x#]
. STX
] ‘ ] .
ETX
BCC
n ]
- Mk R A (ote 6) (ote 7)
,t\\‘. : v o ote ote (Note 8)
_ Note 5) (Note 11) f . |
!
EOT SOH (Note 4)
- ! AD1 Terminal Address
AD2 ermin
[ae]
STX
ETX
BCC
L i
‘ ]
. . !
NAR [ RVI- ACK (Note 6) (Note 7)
L Y
(Note 5) (Note I1) v Y
EOT SOH
3 l L ]
Continues until last Output
Ready Terminal has Transmitted
y f- ------------------ -
|
ALK
Y
_‘ EQT (Note 9)
Y L] Indicates Option which may be exercised
EOT Control continues Group Polling for specific Terminals and/or systems
or Select or goes to Contention
(Note 10)
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NOTES TO TABLE 20:

1, This procedure is used to reduce the overhead In a network of Terminals where
several are located at one location on a common communication line. The receipt
of one group poll will, if no Terminals are output ready, result in one response -
for the group., Thus, the control can pass to the next group. In periods of low
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 Term-
inal, Also, if multiple Terminals are output ready at a location, 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 con-
catenation of Terminals, if one of the Terminals is removed because of down time,

etc,, the loss of the missing Terminal will have no effect on these procedures.

"2e In this procedure, the polling sequence follows the same format as a normal poll
and uses the normal poll character. Group polling is controlled by addresses
only., The group address 1s assigned to a group of concatenated Terminals, Each .
member of the group will respond to the group address as if the group address were
its’ indlvidual address.

3. VWhen the poll is received by the addressed group, each Terminal connected to the :
, data set via concatenation will prepare to answer the poll by raising the Request-l -
’F to-Send signal line., The Terminals which have a message ready for transmission

| will prepare their message; the Terminals with no message will prepare to transmit
EOT. In sequence, each Terminal without message traffic will sample the Request-
to-Send signal line and, if a Request-to-Send signal from another Terminal is
detected, the Terminal without message traffic will cancel its EOT response and
will wait for the next EOT from the central processor. ‘

4, Each message sent in response to a group poll contains the address of the individ-
ual responding Terminal, The responding Terminal will block the concatenated
Request-to-Send and Clear-to-Send signals related to Terminals more remote from
the data set, These signals remain blocked from the more remote Terminals until
the responding Terminal has completed its transmission and received an ACK or EOT
character from the central processor,

5. If the central processor detects an error in the message received in response to
a group poll, the NAK character will be transmitted, thereby calling for a repeat
of the transmission. This action can be repeated "n" times ("n" may be equal to
gero), at which time, if the test fails, an error will be recorded at the central
processor, and an EOT character will be transmitted, terminating the transmission
sequence, The Terminal will transmit the same message when next polled,

6. If the Terminal does not receive an ACK, NAK, or EOT character, it may retain its
message and remain quiet. The central processor will time-out and transmit an
EQT character, thereby terminating the transmission sequence., The message will be
retransmitted when next polled,
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NOTES TO TABLE 20: (CONT)

7.

8.

9.

10.

11.

If no other Terminals are output ready, EOT is sent. In some systems, the number
of messages allowed to be sent from a group as a result of a single poll may be
limited by system agreement. In this case, EOT may be sent by the central
processor in place of ACK even though other output-ready Terminals may be in the
group awaiting service. The Terminal awaiting ACK will retain its message until
the next group poll is received as will the remairiing output-ready Terminals,

As soon as an ACK character is received from the central processor, the next -
output=ready Terminal will transmit,

When an ACK character is received from the central processor and no Terminals are
output ready, the last Terminal in the concatenated group shall be responsible for
transmission 6f the final EOT,

The same error recovery procedufe outlined in Table 14 is used with this procedure,|-

Reverse Interrupt RVI may be used by the central processor only after reception
of a valid message which would result in a positive acknowledgement., Instead
of sending ACK the central processor w.ill send Reverse Interrupt (DLEL),

[
®
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“85,2,7.,2,1 Switched Procedures:

POINT A (CALLING STATION)

Dial

|

Idle Status

4,2,7.2 Point-to-Point Communications Procedures (1284 9006)

The point-to-point communications are switched and dedicated (contention),

The point-to-point communications procedure utilizing

TABLE 21, POINT-TO-POINT - SWITCHED PROCEDURE

(Note 1)

switched lines 1s given in Table 21 along with the associated notes., .

POINT B (CALLED STATION)

(Note 2)

TIdIe Status

V

EN

T,

I
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Invalid or NAK ACK

_ No Reply
r Y (Note &) T .
r (Note 3) -
| SOH \
: 231 "1 Ag" |

(o]
| STX
l . |
’ ETIX I
| BCC> ! '
h
A A Invalid or ACK NAK
| ’L No Reply
| .
I ENQ (Note 5) \
1 (Note 7) 4 ‘
r---- (Note 6)
EOT «—

' \/ ’ .
]
|
' Y
T DEOT (]

- ldle Status Indicates Option

(Note 8) .
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1.

2,

3.

4,

Se

6.

7.

NOTES TO TABLE 21:

This procedure applies when a point-to-point link 1s established on the switched
network.

When a physical connection has been made, or after a terminate function,the
stations are in the idle condition. In this condition, neither station has
master status, but either or both stations may bid for master status by sending
ENQ, Simultaneous bids will be unsuccessful and must be reinitiated, -

If the station is ready to receive, it sends an ACK character, The master
station, detecting the affirmative reply, proceeds with message transmission., If
the station is not ready to receive, it sends an NAK character, The master: - -
station will detect the NAK character as "no response™ and the operator, at his
option, may retransmit an ENQ character with the XMT key any number of times
before proceeding to mandatory disconnect by pressing the LOCAL key,

If the station receives an invalid reply or no reply, it may send an ENQ char-
acter again., Any number of attempts may be made to verify the status., After
these attempts, the station may proceed to the mandatory disconnect,

.If the master station receives an invalid reply  or no reply:- to a transmission,
it may send a reply request character (ENQ), Carefully note that this use of the

< -ENQ-character'maf-result in the 'loss or duplication of transmisSsions. If, after

repeating the ENQ character "n" times (depending on system discipline) and a valid
acknowledgement is still not received the master station may exit to DEOT,

If a slave station receives a message for which the character parity or block
check tests fail, an NAK character may be transmitted, thereby requiring a repeat
of the transmission. This action can be repeated "n" times, depending on the
master station operator; after which, the master station may exit to mandatory

di sconnect,

Failure of the master station to receive a valid response may resuit in the
actuation of the LOCAL key by the master station operator, thereby initiating a
mandatory disconnect to clear the connection.

By system agreement, the operator shall, if no ENQ is sent or received within
"n" seconds, send DLE/EOT or initiate a manual disconnect of the circuit by
pressing the LOCAL key.

€
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4,2,7.2.2 Dedicated Procedure: The point-to-point communication px:ocedure utilizing
dedicated (contention) lines is given in Table 22 along with the associated notes.

TABLE 22, POINT~TO-POINT - DEDICATED PROCEDURE

IDLE STATUS o STATION B’
(Note 2) , . (Note 1)
Contends for
STAH(IN A Master Status
ENQ > .
(Note 3) , + * *
. Invalid or pNaK ACK
. No Reply
r |
| } ‘
’ " | (Note &)
: SOH . (Note 5)
t az. T A"
] [x#)
i STX
| .
t .
. ; .
¥ EIX
i BCC >~ (Note 7)
_ : : : i Invalid or ACK NAK
I : No Reply
i
1 ENQ (Note 6)
)
prm———————
| EOT g
I _ .
¥ Return to Idle Status
(Note 8) v C J Indicates Option
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NOTES TO TABLE 22;

1.

3.

L

5.

6.

This procedure applies when there are two stations on a dedicated point-to~point
1ink, with neither station designated as the master station. Both stations con-
tend for master status and may seize it under the condition that the other station
is not seizing it, Staggered re-attempts to achieve master status in the event of
an initial simultaneous attempt are based on the variation in the contending
Terminal operator's action and response times. A contention function determines
the master-slave relationship of the two stations. A terminate function returns
the system to the contention condition. ‘

The idle condition on the commmication link is that which follows the terminate
function of the previous transmission, In this condition, neither station has
master status but either or both stations may bid for master status,

A station wishing to transmit a message bids for master status by sending the
enquiry character (ENQ); after which, it begins the time-out function which is
dependent on the operator. To resolve simyltaneous bids by both stations, the
station which takes the longest time~out interval after having bid for master
status will react to a received ENQ character as though it had not bid for master
status, Conversely, after having bid for master status, the station which takes
the shortest time-out interval will not respond to a received ENQ character, Each
station will reinitiate its bids when the designated time-out interval has expired
1f the master/slave relationship has not been established.

Upon receipt of the affirmative acknowledge response (ACK), the station bidding
for master status assumes master status and proceeds with message transfer.

Upon receipt of the negative acknowledge response (NAK) character, the station
bldding for master status may reinitiate a bid for master status by sending the
ENQ character again,
times as the operator selects,

In case of an invalld reply or no reply to the initial ENQ character, the station
bidding for master status reinitiates the bid by sending the ENQ character again.
The station reinitiates its bid for master status as many times as the operator
selects.,

If station B is ready to receive, it will send an ACK character, Station A,
detecting the affirmdtive reply, assumes master status and proceeds with message
transmiSsion, If station B is not ready to receive, it sends an- NAK character,
Station A, detecting the NAK character, may again contend for master status by
operator action.

If the master station receives an invalid reply or no reply to a transmission,. it
will send a reply request character (ENQ). This character may be sent "n" times

("™ may equal zero). Carefully note that this use of the ENQ character may re-

sult in the loss or duplication of transmission., If, after sending the ENQ char-
acter "n" times, a valid acknowledgement is not received, the master station may

exit with an EOT character,

The station may reinitiate its bid for master status as many '
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NOTES TO TABLE 22: (CONT)

7. If a slave station receives a message for which character parity or block check
tests fail, an NAK character may be transmitted calling for a repeat of the
transmission, This can be repeated ™n" times (to be determined for each system),
at which time the master station may terminate the procedure.

8, Fallure of station A to achieve master status or to recelve a valid response may
result in transmission of an EOT character and a return to the idle state,

4,2,7.3 Options to Communications Procedures

The Terminal has available the following options to the multipoint and point-to-point
procedures,

4,2,7.3.1 Transmission Number (XM#) Character: The Terminal has the option of XM#
character available exclusive of the particular communications procedures utilized in that
Terminal, When implemented, the XM# character will immediately precede the STX character
as part of the message header. Transmission numbers are assigned by sequentially numbering
transmissions alternately between two numbers on an odd/even basis. The two transmission
numbers may be either the character codes for 0 and 1 (column 3, rows O and 1 respectively
of Figure 7-1), or may be keyboard CTRL selected (para-3.2.8) to .the .character codes for @ .) '
and A (column 4, rows 0 and 1 respectively of Figure 7-1). Thus only a one~bit change is
required to furnish messages alternately with either odd or even identification. Trans-
mission numbers which may be received from the central processor have no significance to
the Terminal, but are used in the calculation of the block check character (BCC), The
Terminal will accept transmission numbers in any sequence length including O.

4,2,7.3.2 SOH Clear: The Terminal has the optional capability, through a keyboard CTRL
sequence, of treating the SOH communications character as a command to clear the Terminal
display, With the option enabled, the Terminal, upon receiving the SOH character, shall
clear the display of all existing data and home (first character position) the cursor.
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4,2.8 Look-Alike Procedure

4.2.8.1 Bisynchronous (BSC) Multipoint Procedure (IBM 3270 Look-Alike)

The Terminal has available the communication capability of IBM 3270 polling (general and
specific) and select procedures. Although tailored for capability with the IBM 3270, these
bisynechronous procedures conform to Burroughs Standard 1284 9022 to the extent specified.
These procedures are capable of operating at line speeds up to 9600 bps. The Terminal shall
operate-in the EBCDIC code environment as given in Figure 7-19, . - I S

4.2.8.1.1 Transparent Text Mode: The Terminal is not capable of operating in the
transparent text mode. Should the Terminal receive the character sequence DLE, STX, which
indicates the initiation of transparent text mode for the text-following, the Terminal will
{ be set to its idle condition., In idle condition, the Terminal is in a halted, non-operative
state which may be terminated by the receipt of an EOT character. The Terminal will not be
affected by the appearance of the DLE STX sequence on a multipoint network when the Terminal
has not been selected.
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4.2.8.1.2 CRC-16 - Cyclic Redundancy Checking: A sixteen bit redundant character (CRC-16)
1s added to the end of a transmission block for the purpose of error detection and control.
All characters following STX or SOH, except SYN, are included in the CRC accumulation. A
eyclic redundancy check is a division performed by both the transmitting and receiving
statinns using the numeric binary value of the message as a dividend, which is divided by
the constant X16 + X15 + X2 + 1, The quotient is discarded, and the remainder serves as

the check character which is then transmitted as the block check character (BCC) immediately

fnllowing a check-pnint character (ITB, ETB, or ETX), The receiving station compares the
transmitted remainder to:its own computed remainder, and finds no error if they are equal.

4.2.8,1.3 Bisynchronous Character Formats: The interpretation of character formats used
in the bisynchronous communication:procedures are as follows:

(a) ACKO/ACKl -~ Affirmative Acknowledge: These replies, in proper sequence, indicate
that the previous block was accepted without error and the receiver ls ready to
accept the next block of the transmission, ACKO is the positive response to
selection (multipoint). The BSC procedures specify the alternate use of ACKO and
ACKl as affirmative replies, The use of ACKO and ACKl provides a sequential
checking control for a series of replies, Thus it is possible to maintain a
running check to ensure that each replay corresponds to the immediately preceding
message block. The affirmative response to a poll lis the transmission of a
message.

‘lpi
(b) DLE - Data Link Escape: DLE ts a control character used exclusively to provide

supnlementary line control characters such as WACK, ACKO, ACK1, RVI, and the
transparent mode control character sequence DLE STX,

(¢) ENQ - Enquiry: The ENQ character is used for the following:
e 1, Request for a response from a station.
2, A valid response to WACK,

- ' 3, Final character of a TTD sequence,

4, Forward abort when used in the test of a select message.

(d) EOT - End of Transmission: Used to indicate the conclusion of a communication
sequence, Receipt of EOT will set the Terminal in a control state listening for
a polling or selection sequence, EOT may be transmitted by the central processor
to abort a transmission sequence including a general poll. To be sure that
Terminals are in a control state, EOT must precede a select sequence, EOT is
transmitted by a remote Terminal as a "no traffic" response to a poll. The
receiot of EOT causes the Terminal to resync.

(e) ETB - End of Transmission Block: Optionally used when messages are of sufficient
length to warrant their being broken into smaller transmission blocks. ETB in-
dicates the end of a block of data in the text. ETB requires a replay indicating
the recelving station's status, (ETBs are treated as an EIX in the Terminal.)

R
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(g)

(h)

1)

(1

()

(1)

4.2,8,1.3 Bisynchronous Character Formats: (CONT)

ETX - End of Text: Used to indicate the end of a stream of characters identified
as a text. ETX requires a reply indicating the receiving station's status,

ITB - End of Intermediate Transmission Block: The ITB character (Table 23) is
used to divide a message (heading or text) for error checking purposes without
causing a reversal of transmission direction, The block-check character immedi-
ately follows ITB and resets the block-check count., After the first intermediate
block, successive intermediate blocks need not be preceded by STX or SOH,

Normal line turnaround occurs after the last intermediate block, which is termin-
ated by ETB or ETX, When one of these ending characters is received, the
receiving station responds to the entire transmission. If .a block-check error

is detected for any of the intermediate blocks, a negative reply is sent, which
requires retransmission of all intermediate blocks, Al11'BSC stations must have
the ability to receive ITB and its attendant BCC, '

PAD Characters: To insure that the first and last characters of a transmission
are properly transmitted by the data set, all BSC stations may add a PAD characs-
ter before and after each transmission. The leading PAD character is a SYN
character., The trailing PAD character consists of all ™1™ bits, (The Terminal
ignores a leading PAD character of HEX 55,) ’

NAK - Negative Acknowledgement: NAK is a negative response which indlicates
character parity failure for any character or a block, or, in a message, a fail-
ure of the BCC, It is also used as a response to a Temporary Text Delay message,

RVI - Reverse Interrupt: The RVI control sequence (Table 73} is a positive r.::
response used in place of the ACKO or ACKl positive acknowledgement, RVI s
transmitted by a receiving station to request termination of the current trans-—
mission because of a high priority message which it must transmit to the sending
station, In case of a multipoint environment, the RVI control sequence indicates
that the control station, acting as a receiver, now wishes to communicate with
another station on the line. Successive RVIs cannot be transmitted, except in
response to ENQ,

The sending station treats the RVI as a positive acknowledgement. In a general
poll, the stations waiting to transmit remain silent and await the next poll,
The ability to receive RVI is mandatory for all BSC stations.

STX - Start of Text: The STX character is followed by text when the Terminal
receives a select message. The STX is followed by POL-AD1l, D-AD2 and text when
the Terminal transmits a message in response to a poll, .

SOH - Start of Heading: The SOH character may be used optionally in place of the
STX, (Select only.)
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4e2.8+1.,3 Bisynchronous Character Formats: (CONT)

(m) SYN = Synchronous Idle: The synchronizing pattern for establishing character
phase consists of at least two contiguous SYN characters, The Terminal will
transmit four SYN characters,

Character phase must be established for each transmission, This is accomplished
by the receiving station recognizing at least two contiguous SYN characters in
the bit stream, Character phase remains established at the recelving station
until either a line turnaround character or the end-of-transmission character is
received, or modem carrier detect is false., During the transmission of normal
data, insertion of SYN permits a station that is out of step to reestablish
character phase, Sync-idle characters are not included in the BCC accumulation,
and are stripped from the message at the receiving station.

(n) TTID = Temporary Text Delay: The TID control sequence (Table 273 is sent by a
sending station in message transfer state when it wishes to retain the line, but
is not ready to transmit., The TID control sequence -(STX, ENQ) is normally sent
if the sending station is not capable of transmitting within that time,

The receiving station reiponds NAK to the TID sequence, and waits for trans-_ .
mission to begin, If the sending station is still not ready to transmit, the .)
TID sequence can be repeated one or more times, '

The:delay in transmission can occur when the sending station's input device has
not completely filled the Buffer due to inherent machine timings, TID is also
transmitted by a sending station in message transfer mode to indicate to the
receiver that it is aborting the current transmission.

After receiving NAK to this TID sequence, the sending station sends EOT, resets
ting the stations to control mode (forward abort).

(o) WACK - Wait-Before-Transmit Positive Acknowledgement: WACK allows a receiving
. station to indicate a ™temporarily not ready to receive™ condition to the trans-
mitting station. WACK is a positive acknowledgement to the received data block
or to selection.

The Terminal response to WACK is ENQ, When ENQ is received, transmission will
continue,

(p) D-AD2, D-AD2 - Device Address: A two-character address (same character) estab-
lished as the address of a device or a Terminal, For a Group: Poll EBCDIC 7F7F
is used 'in place-of the~two device-address-characters., = - - .

(q) POL-AD1, POL-AD1 - Poll Address: A two-character address (same character) estab-
lished as the address for a Poll operation., All Terminals with the same Poll
Address are required to be in the same concatenated network. The Poll and Select
Addresses cannot be the same, The first POL-AD1 is the control address ADl; th",
second POL.AD1 is the control address AD2, -
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4.,2,8,2.3 Bisynchronous Character Formats: (€ONT)

(r) SEL-AD1, SEL-AD1 - Select Address:

established as the address for a select operation,

concatenated network are required to have the same Select Address.
and Poll Addresses cannot be the same.
4AD1; -therdecond. SEL-AD1 is the control address AD2,

(s)

Character Conversion:

A two-character address (same character)

All Terminals in the same

The Select
The first SEL-AD1 is the control address

The chart: for-conversfomr of characters for use in EBCDIC
and ASCII coding systems is shown in Table 23,

TABLE 23, CHARACTER CONVERSION CHART
Data Link Code Chart Sequence
Character EBCDIC ASCII
SYN nc ne
SCH ne ne
STX ne ne
ETB EOB (ETB) nec
ETX ne ne
EOT ne ne
ENQ nc ne
ACK 0 DLE *70¢ DLE 0
ACK 1 DLE / DLE 1
NAK rhic ne
DLE ne ne
ITB 1US us
WACK DIE , DLE ;
RV DLE @ DLE <
TID STX ENQ STX ENQ

nc - no change

t70' - Indicates the hexadecimal representation (no graphic assignment)

(t) Cursor Position (See paragraph 4,2.1.4):
according to ASCII value and should be converted for EBCDIC,

Cursor position value is calculated
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4,2,8.1.4 1IBM 3270 Polling Procedure: The polling procedure with associated notes is
given in Table 2&,
TABLE 24, IBM 3270 POLLING PROCEDURE
CENTRAL PROCESSOR TERMINAL
(Note 1)
(PAD) (Note 2) *
g . . .
G Pooov o
PAD (Note 3)
-~ § Invaltd ¢ =~ @
POL-ADL oy .o 4y Y EOT STX
POL.AD1 - °F® PAD  POL-AD1
D=AD2 | D.AD2
p-spz  (Note 5) 3 Dummy ]guggg 1.
ENQ Characters] ~11)
Y TEXT (Note 13)
~ — e
L] [
, PAD
t ' v t v i ! Y
No (PAD) (PAD)w (PAD) (PAD) (PAD) (PAD) |
Response '/ g / ¢ g g !
Y TID STX
Y r—TEXT WACK RVI ACKO/1 NAK
IT PAD
BCC X
TEXT | i
ETB or ETX (Note 6) Y
~ B\CC ; /]
NAK ENQ o
PAD PAD PAD
1= (Note 7) T_——
(Note 8) , g
; . ACK1.
‘ENQ (Forward Abort) Y Nag TAD
' ¢ PAD
NAK (Note
P\?D 9)
T !
_ v
kb - | | PAD
: or ( ) Indicates Option e 9 ’
E& [] @ Multiple Sync Character (Note 12) gNQ { '
R ﬁext Terminal [
\‘ (General Poll)
L. (Note 10)
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NOTES TO TABLE 24:

1.

2.

3.

4,

5e

6.

8.

9.

10,

11,

12,

13.

This procedure describes Multipoint operation, where the Central Processor controls
traffic in the network by polling (Specific or General) a Terminal or Terminals.

All received data may begin with a leading PAD character of SYN.

Trailing PAD characters of all "1"s are optional during reception (No trailing PAD
check). The reception of EOT will resync the Terminal,

POL-AD1 and POL-AD2 sequence is the address for a poll operation. (The control-
unit address for a poll cannot be the same as for a select.)

D-AD2 and D-AD2 sequence is the device address. For a Group .Poll, EBCDIC 7F7F is
used in place of the two device address characters. Group Poll requires a
concatenated connection.

The Terminal response to WACK (incorrect ACK 0/1 or invalid character following
DLE) is ENQ,

Limited Conversational Mode - The Central Processor may respond with a data message
after the reception of a polled message., The Terminal can accept a data message
beginning with STX (or SOH) following a sequence of SYN characters (two or more).
This terminates a Group Poll, :

STX, ENQ sequence represents TID in EBCDIC,

NAK is a valid response to a bad message, TID, or Forward Abort (ENQ character in
heading or test).

At this point, the central computer may Poll the Terminal, another Terminal, Peoll
all Terminals (General Poll), Select the Terminal or Select another Terminal,
Selecttén procedure requires EOT character in Select sequence,

Certain programs may require an attention identification (AID) character and its
parameters to be inserted (IBM "read heading"). The EBCDIC dummy characters are
selected through a field engineering configuration change (paragraph 3.2.8).

ENQ response will result in the last ACKO/1 status.

Two SYN characters are inserted into text every second (typical) to maintain
synchronization.

3
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4,2,8.1,5 IBM S : The select procedure with associated notes is
given in Table 25,
TABLE 25, 1IBM 3270 SELECTION PROCEDURE
CENTRAL PROCESSOR TERMINAL
(Note 1)
(PAD) (Note 2)
¢
r~» EOT
PAD (Note 3)
@
SEL-AD1 {
SEL-AD1 (Note 4) r
D=AD2 Y  J
N .
ENQ ’ (Note WACK  ACKO
T 12) PAD PAD
y
\ Y v i}
No (PAD) (PAD) (PAD) \
sponse 9 () ¢
'Q? STX ENQ
— TEXT Y (Note 10)
ITB
wll BCC
ETB or ETX
BCC .
‘ Y (Note 6) ‘l
{ (Note 7) Y
: ']
ENQ (Forward Abort) ) ACK1.
NAK NAK PA\AP
NAK PAD PAD —
' FAD PAD
(Note 8) Y s
! Y ENQ (Note
x} 11)
(PAD) - ‘
'/ L J or () Indicates Option w.
EOT ¢ Multiple Sync Characters
PAD
L3 (Note 9)
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NOTES TO TABLE 25:

1.

2.

3.
4o

5.

6.

e
8.

9.

to,
11,

12,

/

This procedure describes multipoint operatidn, where the central processor con-
trols traffic in the network by selecting a Terminal.

All received data may begin with a leading PAD character of SYN,

Trailing PAD characters of all "1"s are optional during reception. (No trailing

PAD check.) The reception of EOT wil resync the Terminal,

SEL-AD1 and SEL-AD1 sequence is the address for a Select operation. (The control
unit address for a Select cannot be the same as for a Poll,)

D-AD2 and D-AD2 sequence is the device address,

The data message sent by the central processor may begin with STX (or SOH)
following a sequence of SYN characters (two or more).

STX, ENQ sequence represents TTD in EBCDIC,

NAK is a valid response to.a bad message, TTD, or Forward Abort (ENQ character
in heading or text),

At this point, the central computer may Poll the Terminal, Poll another Terminal,
Poll all Terminals (General Poll), Select the Terminal, or Select another Terminal

The central processor may respond with an ENQ, Terminate, or Reselect.
ENQ response shall result in the last. .ACKO/1 status.

WACK shall be the response to a select.when the Terminal is in Local or Transmit
mode. The ENQ light and alarm will be activated for Local mode only.
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4,2.9 Point-To-Point Procedures For Operator Display Terminal (ODT).

The Terminal has the capability for utilizing the point-to-point communications procedure
used in the operator Display Terminal (ODT) configuration. This procedure shall be as
defined for the single line control of the B6700/B7700, in Seetion 13, 2304 1247, B5700
Model II Multiplexor Product Specification.

The message format is a subset of the Burroughs Communication Procedure Standard, STANDARD,
1284 9006..

4,2.9.1 Read Message (Poll)

The read message poll procedure shall be used to transmit data to the central processor.
This procedure conforms to that given in Table 26. .

4,2.9.2 Write Message (Select)

The write message select procedure shall be used to receive data from the central processor.
This procedure conforms to that given in Table 27.

4,2.9.3 Configuration

o

4’*Terminal configuration for the ODT, point-to-point, communications procedures shall be
accomplished through the use of CTRL sequences as defined in paragraph 3.2.8.

4.,2.9.4 Optional ODT Communications Procedure
The Terminal has the capability of operating in an ODT environment using the point-to-point

dedicated (contention) comminications procedures defined in paragraph 4.2.7.2.2 and Table
22.

‘ !
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TABLE 26, READ MESSAGE (PDLL)
FROM FROM
CENTRAL PROCESSOR TERMINAL

]

o

ENABLE CTS (Clear-to-Send)

|

$

No Response STX
or Invalid .
‘ l ! (TEXT)
ETX
* EOT (Time Out) BCC
ACK * NAK
Data Parity

or BCC Error

-

'

No Response

or Invalid
‘ B
* EOT (Time Out) |
* EOT (I/0 Finished) |

NOTE:

The NAK sent to the Terminal in the event of an error conditions the

Terminal to retransmit the same message in response to the next Read
coumand ,

* = Disable CTS
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TABLE 27, WRITE MESSAGE (SELECT)
FROM FROM
CENTRAL PROCESSOR TERMINAL
EOT
ENQ
L * ‘
No Response
or Invalid NAK ACK .
|
*.EOT {Time Out)
* EOT (Not Ready)
STX
(TEXT)
ETX
BCC
1 i '
Nb Response
or Invalid NAK ACK

'

* EOT (Time Out)

'- See Note

1

* Data Parity
or BCC Error

v

* EOT (I/0O Finished)

NOTE:

* = Disable CTS

At this point the Terminal is conditioned to accept a retransmission
of the message beginning with STX or a new message beginning with EOT,
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5. OPTIONAL PERIPHERAL INTERFACES TO THE TD730/830 TERMINAL

5.1 GENERAL

The Terminal is capable of providing input/output:(I/0) interface compatibility with cer-
tain peripheral equipment or devices performing the functions of local data storage/res: "
trieval through magnetic tape cassette recorders and magnetic card reader, as well as hard
copy output of display data through several types of printers. All types of printers will
operate dedicated to a Terminal, while certain types may be shared between a number of
Terminals on a random-access non-priority basis. The I/0 interfaces to the Terminal are
praovided for both local and unattended modes of operation and are achieved through the use
of ACIA and PIA devices in the interface subsystem. The interface uses a bidirectional
data bus forithe transfer of data in both directions between the memwory and all I/O inter-
faces, Connector space is provided in the display unit for the Magnetic Credit Card Readerﬁ
the Magnetic Tape Cassette, and one of the printer devices, : : d

- All I/0 interfaces are factory installed.

5.2 MAGNETIC TAPE CASSETTE INTERFACE

The Términal has available an I/O interface for the connection of the TD076 and TD0O76-1
Magnetic Tape Unit Controllers. This interface allows the Terminal to operate, through the
controllers, with the A9490 or A9497-11 Magnetic Tape Cassette Drive Units providing on- "%
site data storage and retrieval capability,

The magnetic tape controller interface consists of a serial data cable (paragraph 5.2.4)
and the associated electronics required to accomplish controller "hand-shaking” routines
and transmit/receive asynchronous data at a 4.8 k bps data rate,

5.2,1 Dedicated and Shared Operation

The Terminal's controller interface and TDO76 controller allow the Terminal to operate with
a single tape drive unit in a dedicated configuration or with two tape drive units in a
shared configuration, Addition of the TD0O76-1 controller enables multiple Terminal con-
figurations, Shared and dedicatédrnconfigurations using individual or ganged cassette
controllers are discussed in the magnetic tape controller specification 2555 9410.

In any configuration, the limit of one Terminal addressing two cassette tape drive units
can not be exceeded, Typical Terminal/€ontroller interfacing for the dedicated and shared
configurations is shown in Figure 5-1,
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TERMINAL CONTROLLER DRIVE

DEDICATED CASSETTE TAPE DRIVES

TAPE
DRIVE
TERMINAL CONTROLLER NO, 1

TAPE
DRIVE
NO, 2

SHARED CASSETTE TAPE DRIVES

TYPICAL TERMINAL/CONTROLLER ‘OPERATING .CONFIGURATIONS
FIGURE 5-1
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5.2.2 Interface Operation

Control of the tape cassette unit by the Terminal is accomplished through the use of tape
commands. Tape commands may be initiated from either the central processor through data
comm or by the operator from the Terminal's keyhboard. Upon receipt of a tape cowmand from
either the data comm or keyboard, the Terminal's controller interface shall send the I
character (column 4, row 9, Figure 7-1) to the controller requeésting to be polled. The
Terminal waits for the controller to respond with a space character (colum 2, row 0, .
Figure 7-1) before sending the tape command. If the Terminal interface fails to respond
to a controller request for data within 6 seconds the controller shall abort the ™hand-
shaking™ routine and require operatér intervention, -

5.2.2.1 Message Formatting

Data read/write functions, tape movement, and search operations are initiated by either
data comm (ESC) or keyboard (CTRL) sequences. . Thé tommands used for data transfer and the
operations they initiate are given in the following sub-paragraphs:

5.2,2.1,1 Write Data to Tape: The ESC G or CTRL ! sequence enables the Terminal to send
blocks of 256 characters to the controller, Upon receipt of a "™rite Data to Tape"™ command
the controller will check tape status and respond with the space character (columm 2, row O
Figure 7-1).causing the Terminal to send -"a - block of 256 characters. The first characé-ig
ter in this block shall be a Forms status character (W for Forms mode, column 5, row 7,
Figure 7-1; and 'space for Non-Forms .mode). The Terminal shall continue to transfer blocks
of 256 characters (each containing a Forms character) upon subsequent receipt of space
characters, Data transferred from the Terminal shall begin with the character in the home
position and continue in blocks of 255 characters until all-data on the page is sent or
until the end of the page is reached, The ETB character is ¥ent by the interface when the
end of data or end of page is reached.

ol

The controller response to the ™Write Data to Tape" command shall be the EM character
(columm 1, row 9, Figure 7-1) whenever the tape status prevents writing to the tape. The
Terminal shall respond to the EM character sequence by sounding the audible alarm and dis-
playing an error message (paragraph 3.2.9.3).

The controller shall send the NAK character (column }, row 5, Flgure 7-1) following receipt
of a 256 character block whenever the controller is unable to correctly write this block

on the tape. The Terminal shall respond to the NAK character by sounding the audible alarm,
illuminating the error indicator, and displaying an error wessage (paragraph 3.2.9.3),

5.2.2.1.2 Write Unprotected Data to Tape: The ESC Q or CTRL ( sequence will cause the -
Terminal to issue~a "Wirite: Unprotected:Data-to.Tape".command., This function is identical
to the "Write Data to Tape™ function except that only unprotected data will be transfered
in the 256character blécks.

50242.1.3 Write Tape Mark: The ESC A or CTRL \ sequences cause the Terminal to request
the writing of a tape mark by the controller. The controller will respond with the EM

X character when the tape status prevents writing to tape or the NAK character when the tape
. mark 1s not correctly written. Terminal response to the NAK and EM characters is described
’ in paragraph 5.2.2.1.1. '
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_ to send the ETB character, The Terminal will not erase previously written data,

5e242.1.4 Read Record From Tape: The ESC H or CTRL $ sequences will cause the Terminal to

issue a "Read Record From Tape" command. The controller will transfer the next data record|

(one Forms status character followed by 255 display characters) to the Terminal. If the
ETB character is detected, the controller shall send space characters until the 256-characs
ter block has been completed. The Terminal shall go into Forms mode, if requested by the
Forms status character and will start writing data at the present cursor location,

The controller shall resbond with the EM character when it is unable to read a record due
to tape status or non-existence of the desired record.

The controller will respond with the NAK character whenever an error in the CRC, preamble
or postamble (specification 2555 9410) has been detected. In addition, the controller will
transfer the faulty record to the Terminal,

Terminal response to the EM and NAK characters is defined in paragraph 5.2.2.1.1.

5.2.2.1,5 R2ad Page From Tape: The ESC * or CTRL # sequences will cause the Terminal to
issue a "Read Page From Tape" command, The read page function is identical to the read
record function (paragraph 5.2.2.1.4) except that theccontroller shall continue to send
blocks of 256 characters until the ETB character is detected, thus preventing further data
transfer. The Terminal shall begin writing data at the home position. If the end of the

Terminal's page is reached prior to ETB detection, datacwrap=around willi.oceuzrs, . )

5.2.2,1,6 Read Page and Transmit: The ESC , or'CTRL % sequences will cause the Terminal
to issue a "Read Page From Tape" command (paragraph 5.2.2,1.5): At the completion of this
command the Terminal will enter the Transmit mode and transmit the data to the central
processor.

5.2,2.1,7 Read File and Transmit: The ESC + or CTRL & sequences will cause the Terminal
to issue a series of "Read Page and Transmit" commands. After each page of data 1s trans-
mitted to the central processor, the Terminal requests a new page of data from the con-
troller by sending the space character (column 2, row 0, Figure 7-1)., The controller shall
continue to respond to data requests until a tape mark is detected, causing the controller

5.2.2.1.8 Backspace: The ESC B or CTRL) sequences cause the Terminal to issue a "back-
space"” command. The controller shall complete the backspace function (rewind to inter-
record gap or beginning of tape) and respond with the space character (columm 2, row O, -
Figure 7-1),

If the controller is unable to initiate the backspace function due to tape status, it shall
respond with the EM character (column 1, row 9, Figure 7-1). Terminal response to the EM
character is defined in paragraph 5.2.2.1,1.

ACTURING PURPOSES EXCEPT ON BURROUGNS CROEZR OR PRIOR — g —
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5.2.2.1.9 Search: The ESC U or CTRL ! sequences will cause the Terminal to issue a . -.. .
"Search™ command for Tape Drive 1. The ESC V and CTRL " sequences will cause the Terminal
to issue a "Search" command for Tape Drive 2. Each ESC and CTRL search request shall be
followed by a 3-digit numeric value (000 to 999) indicating ‘the- file for which a search
is to be made.

The controller will respond with the space character (column 2, row 0, Figure 7-1) upon
completion of the search, enabling further data transfer from the Terminal,

If the controller is unable to initiate the search operation due to tape status, it shall
respond with the EM character. Terminal response to the EM character is defined in para-
graph 5¢2.2.1.1. ’

5.2.2.1.10 Rewind: The ESC I or CTRL/\ sequences will cause the Terminal to issue a
"Rewind® command. After initiating the rewind function, the controller will respond with
the space character (Column 2, row O, Figure 7-1) enabling the Terminal to issue another
tape command.

If the controller is unable to initiate the rewind operation due to tape status, it shall
respond with the EM character. Terminal response to the EM character is defined in para-
graoh 5,2.2.1.1,

NOTES to Paragranh 5.2.2.1
1. Atl ESC and CTRL 1n1tiatedftApe.commands shall be followed by a numeric digit in-
T dteating-which "tape difvershould:bé.seleeted (¢Igtt }-for-Tape ' Drive 1; and digit
' 2 for Tape Drive 2),.

2, The Terminal's tape controller interface may queue up to two tape commands prior
to a response from the controller.

3. Depression of the Local key shall cause the Terminal to break-off operation with
the tape controller and return to the local mode.

5.2.3 Character Formatting

Each character shall utilize eleven nominally equal time intervals represented by a start
bit, eight bits of information, a parity bit, and a stop bit. The start bit will be a
binary "0" (low). The eight information bits will contain a 7-bit character code (least
significant bit transmitted first) and a binary "O" (low) for the eighth or most signifi-
cant bit. The tenth transmitted bit shall be a parity bit selected to make the number of
?1nar§ ™" (high) bits odd, excluding the stop bit. The stop bit will be a binary "1"
high).

5¢243.1 Error Detection

Upon detecting a parity error in a received data character, the Terminal's tape controller
interface shall cause the display of the question mark (column 3, row 15, Figure 7-1) in
place of the faulty character, In addition, after receiving the entire 256-character block
containing a faulty character, the interface shall cause the display of an error message
(paragraph 3.2.9.3), illuminate the error indicator, and sound the audible alarm.

IS
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~ the magnetic card data in the Terminal's memory is transmitted.

_ printer is serial data, current loop of either 20 mA or 60 mA, selectable through field

“keyboard via the CIRL key followed by ; or :, respectively, or may be initiated automati-

5.2.4 <Cabling

Terminal to controller cabling shall éonsist of the shielded, 4-wire, serial data cable,
This cable shall not exceed a2 length of 10 feet,

5.3 MAGNETIC CARD READER INTERFACE

The Terminal has the capability to interface to the Magnetic Card Reader. The Magnetic

Card Reader is a separately contained unit which accepts magnetic cards conforming to ABA
standards., Upon insertion of the card in the reader and depression of the read key on the
reader, the data encoded on the magnetic stripe is read into the Terminal's memory., This
data is not displayed; the Terminal is then automatically placed in the Transmit mode and

The Terminal also provides the capability of sending magnetic card data Prier to each data
transmission from the Terminal, Upon insertion of the card into the reader and depression .
of the read key, the data encoded on the magnetic stripe is read into the Terminal's :memory
and automatically transmitted to the central processor. Each subsequenct transmission from|'
the Terminal-shall be preceded by the magnetic card data contained in the Terminal's memofy_
Removal of the card from the reader shall cause an automatic erasure of ‘the magnetic card
data contained in the Terminal's memory.

The operating mode of the Magnetlc Card Reader interface shall be selected through config-
uration change (paragraph 3.2.8),

5.4 AUXILIARY PRINTERS

The Terminal has available I/0O interfaces for connection to three classes of printers;
serial, current loop} parallel, TTL voltage levels; and serlal, balanced differential.

5.4,1 20/60 mA Printer Interface

The I/O interface from the Terminal for providing output data to the Burroughs B9354-6

engineering adjustment. Other printer types which will operate compatibly on the inter-
face are the Teletype ASR38, the Terminet 300 printers, or equivalent. The basic data rate
for the B9354-6 i1s 110 bps; hovwever, the interface of the Terminal is adjustable to .in-
clude higher data rates including 150, 200, 300, 600, 1.2 k, 2.4 k, 4.8 k, and 9.6 k bps.

Printing of all or only unprotected data stored in the memory shall be initiated from the

cally by receipt of the ESC character followed by the same respective characters (see Table
13). Optional DLE P and ESC 4 sequences can also be enabled to initiate a print operation
in the TD700/TD800 environments, Printing will start following transmission of the ACK
character to the central processor signifying that a good message was received, '

Printing of data stored in fhe memory is from home to the position of the cursor at the

time the Printer is activated. A CR, CR, LF sequence will be sent to the Printer by the .
Terminal at the end of each display line, The CR, CR-LF sequence will be transmitted to
the Printer upon detection of a CR character in memory.

sqIMTED i (NS AMERICA . #\ - ECDSs7T4
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5.4.2 A9249 (ODEC) Printer Interface

The TD730/830 provides an I/0 interface for the connection of the A9249 (ODEC) Printee,

The interface allows either the operation of a single Terminal to a dedicated A9249, or the
shared operation of up to three Terminals with the A9249 Printer on a random-access, non-
priority basis., The dedicated and shared Printer/Terminal layout are shown in Figure 5.2.
Connection of more than three Terminals (up to 15) to a single A9249 Printer may be accom-
plished through special factory order.

The A9249 Printer uses an eight line, parallel data interface consisting of seven data
lines and one data strobe line which provides printer status to the Terminal, The inter-
face exchange is asynchronous by character with the printer determining when the Terminal
may send the next character.

5.4.2,1 Shared Operation

In the shared printer connection, each of the three Terminals has random non-priority
access to the printer. Terminal requests for print service during periods of printer
activity are stored in a queue in the interface allowing print service to be supplied in
the order of request, Any Terminal requesting printer service shall be able to cancel it's
request by being switched to local mode without disrupting other queued requests.

5.4.2,2 Message Formatting 1&

The data message can be transmitted to the A9249 Printer either by central processor access
to the Terminal or through the keyboard. Two types of print commands are available:

(a) Print whole page contents whether in Forms or Non-Forms mode (sequences CTRL ;
from the keyboard or ESC ; from the central processor).

(b) Print only unprotected data when the Terminal is in the Forms mode (sequence
CTRL : from the keyboard or ESC : from the central processor). Request to print
unprotected data when the Terminal is not in Forms mode will result in the print-
ing of an empty screen equivalent.

Printing of data stored in the Terminal's memory shall be from the home position up to the
position of the cursor at the time the printer is activated., Characters from columns O and
1 of the ASCII code chart (Figure 7-1) shall be converted by the interface and sent to the
printer as spaces. The interface shall also transmit spaces for all protected data when thd
"print unprotected data" request is used.

Whenaa CR (V) is read from the Terminal's memory, the interface will send a CR-LF to the
printer causing the printer to perform a carriage return/line feed operation, The inter-
face shall also send a CR-LF to the printer whenever the last column of a display line is
read. The function of automatically sending the CR.LF to the printer at the end of a dis-
play line may be disabled through a Terminal configuration change as described in para-
graph 3,2.,8, When the automatic CR-LF is disabled, the printer shall print 132 characters
per line, .
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5.4.2.3 A9249 Printer Cabling

The A9249 Printer is limited by its TTL interface to a maximum of 50 feet total cable

separation from the Terminal(s) driving it,

Up to three cable types shall permit the

connection of the Terminal(s) in the dedicated or shared printer configuration:

(a)

' (v)

(e)

Typical cabling iayout is shown in Figure 5-2,

TD/A9249 Interface Cable, 15 feet - This cable has mating connectors for the
printer and the Terminal on its respective ends, providing a dedicated connection
to a single Terminal, of the connection from the Printer to the first Terminal in
the shared, multidrop configuration,

Shared A9249 Connectlon Cable - This adapter cable, configured to a "I" for
multidrop connection of up to 3 Terminals to a shared printer, has a mating
Terminal connector and two 25-pin connectors for mating with the cables connect-
ing the preceding Terminal and the succeeding Terminal or printer, The cable
length from the Terminal connector to either of the other connectors is 1 foot.

U.S. Data Set Cable, 15 feet (1696 4975) - This standard cable is used to connect
adjacent Terminals in the shared configuration, The connectors on the respective
ends of this cable will mate with the Terminal/Printer interface cabie and the *
Shared A9249 Connection Cable, A secondary use of this cable shall be to extend
the TD/A9249 Interface Cable up to 45 feet in a dedicated connection by the use
of two sections.

@ ()
a9249 |} Tl S
DEDICATED D
(a) (b) (e) (b) (c)
™ ) ™
SHARED

A9249 DEDICATED AND SHARED CONNECTION
Flgure 5-20
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5.4.3 ‘TC 4000 RO Auxiliary Printer Interface

The TD730/830 provides an I/0 interface for connection to the TC:i4000 RO Auxiliary Printer,
This interface permits either the operation of a single TD730/830 to a dedicated TC 4000 RO
Printer, or the shared operation of up to 15 Terminals with a TC 4000 RO Printer on a
first-in/first=out basis. Typical-dedicated ard-shdared-configurations--arershown:in Etgure
5-3,

The TC 4000 RO Printer uses a 300 bps, 10-bit-per-character serial data interface, The-
interface is a Burroughs Direct Interface (BDI), defined in paragraph 3.2.6.8. The ]
TC 4000 RO Printer is considered to be ready at all times for Terminal access, therefore
the interface consists only of data and format control characters from the Terminal to the
Printer. There are no status, acknowledgement or other handshake signals provided by the
Printer, :

In the shared configuration, the TD-to-ID connection will use a cable consisting of 2
twisted pair sets of wires between terminals. The Printer-to-Terminal cable length can
be up to 765 feet when 15 Terminals are shared.

(a)
TC }
4000 a)
DEDICATED ™
(») (e) E (v) ,o (b)
T * X AR h g
TC 4000 )( 'TJ > [D Ji ﬂ
1(d)
P A g
TD#1 TD#2 TD#15
SHARED
(a) Terminal to Printer Cable: 50 feet
(b) TC 4000 Printer Concatenation Cable: 1 foot
(¢) TC 4000 BDI Cable¥ 50 feet - =~ =~ '
(d) 50 Pin Connector: o Co

TC 4000 RO PRINTER, DEDICATED AND SHARED CONFIGURATIONS

FIGURE 5-3
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5,4.3 TC 4000 RO Auxilt Printer Interface (CONT)

The TC 4000 RO Printer requires printer fumctions, such as margins, tab stops, etc., to

be set by means external to the Printer. Therefore, the Terminal I/0 interface is capable
of providing two classes of messages; control and data. These messages are separate and
unique, Control messages can not be mixed with data messages.,

The control sequences, from elther data communications (ESC =) or keyboard (CTRL =), will
condition the Printer interface to accept and translate the displayed characters which
follow it as control codes which set Printer functions. Table 28 provides a.list of the
characters used for Printer functions, their translation to the Printer and the functions
they initiate,

TABLE 28, TC 4000 RO CONTROL CODES

Displayed . ~Control :° - Function
Character Code
1 ESC 1 Set horizontal tab stop at present carrier position, clear-
all previously set tab stops to the right,
" "\
h 2 ESC 2 Clear all horizontal tab stops and enable standard tab stops.h.
3 £SC 3 Set left margin stop, the carrier having been moved to
correct position by space codes.
4 ESC & Set vertical tab stops, the paper having been brought to cor-
rect position by successive paper advances using LF code,
5 ESC 5 Clear all vertical tab stops.
6 ‘ESC 6 Synchronize the electronics with the form beginning, the

paper being set manually to the beginning of the form. Also
clears all vertical tab. stops.

7 ESC 7 Memorize the length of the form, the paper being moved from
the beginning to the end of the form by successive paper ad-
vances using the LF code. This control code is used follow-
ing ESC 6 and LF characters. :

8 ESC 8 Command the line‘feed mode to change between single and
: double line paper feed.
9 ESC 9 Set right margin at present carrier position.
0 ESC ¢ ‘Cancel right margin.
: ~ ESCLF Initiate 1/2 1line (1/12 inch) forward paper movement. .
% ESC VT Initiate 1/2 line (1/12 inch) reverse paper movement.
- ESC CR Initiate carrier return to position zero.
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5.4.,3 IC 40Q0 RO ary Printer Interface (CONT)

The Terminal has the ability to queue Printer messages to two levels, Message queuing
allows the Terminal to set up a new Printer format and have data printed in this new for-
mat with only one access of the Printer by the Terminal, Bilevel queuing is accomplished,
prior to Printer access, by placing the format sequence on one page of the Terminal's
memory while the data to be printed is placed on another page of memory. The pages are
programmatically connected through the Terminal's paging fumction, -

The data message can be transmitted:to:-the IC 4000 RO Printer etther by central processor
access to the Terminal or through the keyboard, Two types of print commands are available:

(a) Print whole page - contents whether in Forms or Non-Forms mode (sequence CTRL ;
. or ESC 3). ‘

(b) Print only unprotected data when the Terminal is in the Forms mode (sequence
CTRL : or ESC :), )
NOTE: Printing is from Home to cursor if cursor is not in Hame position.
The data message to the Printer may contain certajn positional/format control characters.
The Terminal translates these characters into codes which cause the Printer to perform the
required positional/format action. Table 29 provides a list of these characters, their
o translation, and the function performed.

| TABLE 29, TC 4000 RO POSITIONAL/FORMAT CONTROL CODES 1€
Terminal Control Functi‘on
Character - Code
RS () HT Horizontal tab
CR (V) CR LF Carriage return and line feed
HT (o) ' HT Horizontal tab
ETX (X) FF, CR Form feed to start of next form
& VT Vertical tab

The positional/format control codes given in the above table will cause the Printer to
react to the respective codes when the Terminal is elther in the Non-Forms mode, or under
remote .controller instruction (ESC ;) to print the total displayed data in the Forms mode.
When the Terminal has been instructed by the remote controller to print only unprotected
data in the Forms mode (ESC :), the control characters in the above table, shall cause the
Printer to react only when characters are detected in an unprotected field, Also, while
under instruction to print only unprotected data, the I/0 interface shall scan all charac-
ters prior to a US (D) or GS (A) character without sending them to the Printer. The data
; following US or GS shall be printed until an RS (<) character occurs, at which time the
. interface returns to the search for US or GS, The ETX character shall be obeyed in all

cases through its FF translation for advancing the Printer to the top of the next form. - If,
in transmitting data to the Printer, no CR/LF is included, a CR will be inserted following
the 80th character,
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5.4.3 TD 4000 RO Auxiliary Printer Interface (CONT)

An extended line function, when enabled by a field engineering adjustment, will-.override the
automatic sending of the CR control after the 80th character. The printer, in response to
the extended line function, will continue printing data until the 150-character limit is
reached, At the 150=-character limit, the Printer will do an automatic carriage return-line
. feéd and continue printing data,

In the shared Printer connection, each Terminal has access to the Printer on a random-access,
non-priority basis. As each Terminal requests Printer service, the requests are queued and
ultimately completed, A Terminal is able to cancel a Printer service request by being
switched to its Local mode without disrupting the other Terminals in the queue.

A
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5.5 OPTIONAL KEYBOARD
5.5.1 Specification
To be determined
5.5.2 Keybeard Lavyeut
The opticnal kéyboard layout is shown in Figure 5-4.
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6. ENVIRONMENTAL CHARACTERISTICS

6.1 TEMPERATURE AND HUMIDITY RANGE

The Terminal shall meet the environmental temperature and humidity requirements given in
the following sub-paragraphs. Flgure 6=1 shows the temperature vs altitude characteristics
of the Terminal, '

6.1.1V Operating Environments

The Terminal shall meet or exceed the requirements of Burroughs Standard 1257 5700 for
operating environments as defined in Table 1, Class 1, of Standard 1257 5700, The condi-
tions of relative humidity shall not include condensation.

6,1.2 Non-ggerating Environments

The Terminal shall meet or exceed the requirements of Burroughs Standard 1257 5700, Table
1, Class 1, for non-operating environments of transportation and storage. The conditions
of relative humidity shall not include condensation.

6.2 BAROMETRIC PRESSURE RANGE

The Terminal shall meet or exceed the requirements of Burroughs Standard 1257 5700, Table

.1, €lass 1, for barometric pressure ranges.

6.3 ATMOSPHERIC POLLUTANTS

The Terminal shall meét or exceed the requirements of Burroughs Standard 1257 5700, para-
graphs 7.3 and 7.4 as given in the following sub-paragraphs,

6.3.1 Dust (Non-Conductive and Non-Corrosive)
The Terminal shall meet the requirements for Class 1 conditions,

6.3.2 Corrosion and Rust

Terminal operation and storage, In atmospheres that contain excessive concentrations of
material which may cause corrosion orirust, are defined in paragraph 7.4 of Burroughs
Standard 1257 5700.

6.4 VIBRATION AND SHOCK

The Terminal shall meet or exceed the requirements of Burroughs Standard 1257 5700, Table
1, Classz1l, for vibration and shock in both operating and non-operating environments,
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(To be added)

TEMPERATURE VS ALTITUDE CHARACTERISTICS OF THE TD730/830 TERMINAL

FIGURE 6-1
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6.8 RELIABILITY

6.5 RFI REQUIREMENTS )

The Terminal shall meet the requirements of Burroughs Technical Standards B2-08 and B2-09 -
for suppression and control of generated radioc frequency interference. Standard B2-08 is
derived from VDEQ875 and VDEOS71.

{

6.6 ELECTROSTATIC INTERFERENCE PROTECTION

Susceptibility to electrostatic interference has been minimized within the Terminal )
through design precautions. These precautions include, but are not limited to, appropriate
grounding provisions in the package design and the buffering of high input impedance
‘eircuits,

6,7 ACOUSTICAL NOISE LEVEL

The Terminal shall meet the acoustical noise level limitations specified by NR35 noise-
level rating curve of Burroughs specification 1257 4703,

6,8,1 Definition of Terms

The terms used herein relative to the topic of reliability are defined in Burroughs
specification 60445, Reliablility Standards,

648,2 General .
The standard Terminal shall have a target mean-time-between-failures (MIBF) of 1800 hours
minimum, Detailed MIBF predictions shall be formulated using the parts failure rates

specified in MIL-HDBK-217B or equivalent, The predictions shall state the electrical and
fiechanical stress ratios and temperature upon which the failure rate for each part 1s based.
Individual MIBF estimates for the display unit, the keyboard, and each option shall also be
calculated to provide reliability data relative to the individual portions of the Terminal,

6.8.3 Reliability Demonstration Test

A reliability demonstration test shall be conducted to demonstrate that the required
reliablility has been achlieved in the Terminal design. The reliability demonstration test
procedure shall be submitted to TIO for review and approval prior to the testing. The test
results shall be provided to TIO for review and approval prior to customer deliveries of
the Terminal except for units designated for approved field tests.

6.8.4 On-Going Quality Assurance

A plan for on-going quality assurance shall be established to insure that the product per-
formance level is maintained as established, Units shall periodically be withdrawn from
the finished goods inventory on a sample basis, to be tested by Quality Assurance. Sample
quantities of Terminals shall also be subjected to continued conformance to the 1800 hour
MIBF requirement, The on-going quality assurance procedures shall be employed for the
duration of Terminal production,

p
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6,9 MAINTAINABILITY
6.9.1 General

The design and cgnstruction of the Terminal shall provide for maximum maintainability.
Corrective maintenance shall utilize a repair to component level philasephy, The Terminal
shall have a mean-time-to-repalr (MITR) equal to or less than 120 minutes at the component
level. In order to achieve this, suitable maintenance procedures shall be provided to
identify the failed component, ‘ ‘

6.9.2 Maintenance Philosophy,

The Terminal, excluding the diéplay, shall consist largely of plug-in subassemblies and
printed circuit board modules, On-site repair of all subassemblies to the component level
(I-C chips, transistors, key switches, etc.) shall be effected by a field engineer,

6.9.3 Personnel Requirements

The Terminal can be serviced and maintained on site by a field engineer with an electronic
background in solid-state devices, digital circuitry, Self-Scan and CRT displays, together
with one week's training in servicing and programming the equipment.

6.9.4 Maintenance Equipment and Tools

Effective on-site maintenance of the Terminal shall require a printed-circuit board extend-- -~
er, spare components including microprocessor, an oscilloscope, a multimeter, and normal ),/
hand tools (pliers, screwdriver, etc.). Subject to qualification with a TD730/830, the

BDM1200 Digital Meter shall be used in place of an oscilloscope,

6.9.5 Special Test Equipment
No special test equipment is required to maintain the Terminal,

6.9.6 Preventive Maintenance

Preventive maintenance for the Terminal is not anticipated.
6.9.7 Maintenance Test Routine (MTR)
The Terminal provides the capability of conducting a self-generated confidence test of all

- major subsystems’within the Terminal, This type of confidence test may be initiated from

any of three sources; power up, Keyboard CTRL request (Table 11), and data comm ESC res:
quest (Table 13). In addition, the Terminal will conduct confidence tests of associated
peripheral devices upon CTRL or ESC request, The Initiation of a confidence test will
cause the erasure of all data in the display refresh memory. Successful completion of the
confidence test will cause the message *k&ii¥i tg9 he displayed, A confidence test detecting
improper oneration of a subsystem area shall cowmence a diagnostic routine to the extent
allowed by the riature of the failure, Subsequent display of hexadecimal numbers will allow
the operator or field engineer to determine the nature of the failure and appropriate
action to be taken. A confidence test shall continue to completion irrespective of errors
located, provided said errors do not affect the confidence test itself. Errors affecting
the confidence test (MPU or scratch pad RAM or control ROM errors) shall cause the Terminal
to go into an idle state after an attempt to diagnose the error is made, All ESC initiated]
confidence tests will attempt to transmit the resultant displayed data to the controller. .
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6.9.7.1 Areas of Confidence Testing
The MIR shall test the following areas and assure their proper operation:

6.9.7.1.1 Power Supply: During the MIR test, a power failure condition in the péwer
available input will cause termination of the test and power down the Terminal,

6.9.7.1.2 Microgroceésor: The MIR will use a series of subroutines to check the follow-
ing areas of the microprocessor: .

(a) Accumulators
(b) Incrementor
(c) Logical Operations
(d) Shift Operations
(e) Branching Commands
(£) Index Register Operation
(g) Stack Pointer
(h) Arithmetic Logic Unit
6.9.7.1.3 Read/Write Memnry (RAM): The MTR checks all scratch pad and refresh memory

locations. Detection of a failure will cause the display of a hexadecimal number indica-
ting which RAM package needs replacing. '

6e9¢7e1.4 Read Only Memory (ROM): The MIR shall check all ROM locations. The ROM test
will be performed by adding the conitents of all locations, for the ROM chip under test,
using a 16-bit CRC polynomial, The check sum thus obtained will be compared to the last
two bytes in the BOM which contain the check sum characters, An error in comparison will
cause the display of a hexadecimal number indicating which chip needs replacing.

6.9.741,5 Data Gomm: The MIR will test the data comm hardware by transmitting characters
which will be looped back into the receive section. The output of the modem shall be
disabled at this time,

6.9.7.1.6 Keyboard: The MIR shall test the keyboard interface and indicators by sending
data which will cause the keyboard indicators to remain "ON" for the duration of the
confidence test,

6.9.7.2 Peripheral Tests

Peripheral tests are not included within the automatic testing of the Terminal subsystems,
but may be initiated through separate CTRL or ESC sequences (Tables 11 and 13).

6¢9¢7¢2.1 Printer Test: A rolling ASCII character set will be sent to the printer. The
operator will then make a visual check of the output,

6.9.7.2,2 Cassette Test: A rolling ASCII character set will be sent to the cassette,
This information shall then be read from the cassette and compared to the original infor-
mation sent.
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6.10 TESTING

6.10.1 Unit Tests

s

6.9.7.3 Resident Character-Set Readout

first units received from productioen.

Unit testing of the Terminal by design engineering shall be provided.
performed on a Terminal (or Terminals) whose design level is at least equal to that of the

The unit test shall be used to validate the design, .
verify that the design objectives have been met, and that allispecified functional capa-
bilities including the data communication interfaces have been properly implemented. In
addition, unit testing shall be used to establish the integrity of the design, a measure of
which is the absence of undesireable or otherwise incorrect response to valid stimuli,

The Terminal has the capability of displaying the resident character set through keyboard
CTRL or data comm ESC request (Tables 1l and 13 respectively).
cause the displayed resident character set to be transmitted to.the-remote-controllery,

The ESC request shall also

The tests described in the following subpéragrpahs are in addition to reliability and
maintainability test requirements,

This test shall be

. A
. ,

¢

?

/j
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6.10.2 Accegtaﬁce Tests

The acceptance tests shall demonstrate during the production phase that the Terminal, as
designed and demonstrated in the Unit Tests, continues to meet all of the requirements of
this specification, including the functional, reliability, quality assurance, environmental
and other requirements, ¢

6.,10.3 Sz_stems Tests - .

Systems testing of the Terminal is required. These tests will be performed by the various
Engineering or Systems M & E Groups. Data communications compatibility according to
Burroughs Standard 1284 9006,and 1284 9022 as applicable, 1s required with the L8000 system
DC1000 Series, B700, B1700, B2500/B3500, B4700, B5500/B5700, B6500/B6700, and B7700 systems
In addition, data communications compatibility with various Terminal -concentrators, multi=
plexors, etc., to be specified, is required, Data communications integration tests with
these devices will be required when specified, Terminal design engineering will be re-
quired to provide unit: test documentation to these groups upon request, In preparation for
systems testing, Terminal design engineering will provide product familiarization and
training for persomnel from these groups to the extent required to allow them to devise and
perform systems tests and to perform routine maintenance on the Terminals during these -
tests at their respective facilities., Design engineering may be required to provide design
level assistance and support during these tests,

6.,10.5 Fileld Tests

The Terminal will be field tested. Fleld testing at a location to be designated by
Marketing is intended to evaluate the Terminal in an applicational environment, Design
engineering shall provide design level assigtance and support during these tests, as
required,

6.10.5 Static Electricity Susceptibility Test

The Terminal shall be subjected to a specific unit performance test to evaluate its
susceptibllity to the effects of static electricity. This special test may be conducted
at a selected arid location in the U.S. where the environment is conducive to severe
static electricity effects through very low humidity and high altitude, Laboratory -
conditions may be substituted for the natural environment if practical or preferable.
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6,11 QUALITY ASSURANCE PROVISIONS ‘

6411,1 Responsibility for Testing

The Terminal design organization, Burroughs ISG-P, shall be-responsiblé for .all inspections
and testing, except for systems testing (paragraph 6.10,3) and field testing (paragraph
6.10.&4), Unless otherwise specified, testing is performed at the design group's plant
according to approved test procedures., The design group will maintain adequate records

of all testing performed, and such records can be made available to corporate representa-
tives upon request,

6.11,2 Qualification Inspection

The deslign group will specify tests to be performed for product qualification., These tests
include verification of the parameters given in sections 3, 4, 5, and 6 of this specifica-
tion (paragraph 6,10,2).

6.11.3

The design group shall specify tests and inspections to be performed to assure continued :
and uniform product quality (paragraph 6.10.,3), .3

6,11,4 Rejection and Retest

Fatlure of Terminals to comply,with.the requirements of this specification are cause for
rejection, Rejected items may be reworked and retested for acceptance,

6.11.5 Preparation for Delivery

The packaging, design, handling, and shipping requirements shall be coordinated to ensure
successful distribution and safe delivery of the Terminal to world wide markets. The
non-operating environmwent (transportation) is required to conform to Table 1, Class 1, of
Burroughs Standard 1257 5700,

" 6,11,6 Evaluation of Shipping Container

The shipping container is required to successfully complete the following tests:

(a) Free fall drop test as per Federal Standard 101B, Method 5007, Level B (22 inch
drop on each side and each corner),

(b) Shipping vibration test as per Federal Standard 101B, Method 5019 (one hour per

each of three axes)., Increase frequency until package clears table by 1/16 inch,
and bounce for one hour on each axis,

. ;
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7. NOTES

7.1 ILLUSTRATIONS, KEYBOARDS

Figure 7-1 is the USASCII code chart which lists all possible characters and thelr data
codes, Figure 7-1A is the modified ASCII code chart which lists the modified ASCII
character chart, Figure 7-2 1s a chart which illustrates the international variations to
the modified character set. ;

Figure 7-3 is the USASCII keyboard. Figure 7-4 1s the auxiliary numeric keypad. Figure
7-5 through 7-14 are illustrations of the various keyboards which can be used with the
Terminal, Figures 7-15 and 7-16 are illustrations of the Japanese (Katana) character set
and keyboard respectively. Figures 7-17 and 7-18 are illustrations of the Latin/Cyrillic
(Russian) character set and keyboard respectively., Tizure

Figure 7-19 is a coding chart which lists the EBCDIC codes that are used with the IBM 3270
communications procedure,

Figure 7-20 is the modified ASCII keyboard. Figures 7-21 through 7-31 are the data prepar-
ation keyboards available with the Terminal, )

</
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APPENDIX I. COMPATIBILITY

. The. 'I.'D‘730[£30 ZT:erminal ‘has the capability of . -compatible operation in networks which con-

’ “tain an_y ‘one ’t:ype df the following Burroughs data ﬂisplay ‘Termindls: TD700/800 Design
‘Levels 2 ‘through’4, &nd the TD820° Designilevel 1, Compatibility:of the TD730/830 Terminal
with ony one of these Terminal types at .one time is defined as the capability to operate
’in -a commuriications network with the other Terminal without disruption of the network and
-without requiring physicel modifications to the other Terminal, Duplication of all fea-

.. ‘tures ‘and characteristics of the other Terminal ‘type by the TD730/830 is not implied, *
“This appemlix fises those features and - characteristics of otherTeérminal types which differ
from the basic characteristics. of the TD730/830 and which the TD730/830 has the capability
‘to -emilate 'through field -engineering changes. This appendix also lists those character-
isties and ‘features which must remain iincompatible between the TD730/830 -Terminal and the

iother Terminal in. ‘question.

FECOﬁPATIB’ILITY BETWEEN TD730/830 AND OTHER BURROUGHS DISPI.AY TERMINALS

7ID70G TLZ 'through DL and TD80O DL2"through DL4 -

7 BATA TRANSMISSTON

Non-Forms - Home to Cursor
: _..Foriis. <Al T unprotected "data Howe to Curser )
’ 1920 character, 'I‘DBOO Systems may require use of TD730/830 extended memory

Terminals -

DELIMIJERS .

- Displayed as & < from CPU; as {3} from keyboard.

. ¥T < Page Advance (TD700)
g ‘Fixed Tab 1, 9, etc.
./CR .same as New Line; Character not Stored
U LF toilwing CR is not’ fgnored
" DLE uged .as Prefix in Céntrol Sequence
" 'DLE P Activates Printer (DL3 and DL&)
"Transmission Number - @ and.A-or O and 1 or None
Received Data -- ETX Character nnt Stored
cm-—-’/cm-* - Cause .8 ‘line vertical taba:

PN R

jz D820 -

-DATA TRANSMISSION ~ - 't .- o o . . s,

"No 'IBM2260 Procedure - ('1'D730/830)
- ‘Maximum- asynchronous data rate - 38,4 k bps (TD730/830)
1920 character, TD820 .systems may require use of TD730/830 extended memory

Terninals

DELIMITERS
e .. _RS-used as both Forms and data ‘highlight left delimiter ('m730/830)
Cr 0T " Data mghugncsmm Ting BaS1E ,(TD7307830) )

e
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1. GENERAL

T b B Y . ,,r,,‘_,.“"“ t(c»--n*»-‘ Rl

SO

The Terminal has t:he optional capgbnlgy of, gmfming to t:/ne rgquirmn;:s
; . This, 9p:i,on‘shg11 1:,9

stalled. ’ ;‘ S ", A ‘

2. 1'[0 CONTROL CHARACTERS

P

'fe;pin@}. are given in.Tab ?‘*EFW

2RY

I/0 contrel chérac!:e:s "hich shalL

transmitted to the. Tminal via an I/O eontro.k aownd‘t;rou the DCI.&O,.._,, e

v':»

A amen . e s, o

3, FORMS MODE. QPERATION SRR

During the Forms mode the following I/0 control cursor novemeits wﬁ‘i ot Yelognt £
delimiters or protected data fields during th,eir Msel. CSI., CSD,_CRLF,, C,S}, CSU and RCS,
The cursor may be placed in a protected data field by the I/0 control character without

causing a Forms search, I/0 control LDCS will cause a Forms searéh only I'f it" pla'ces ‘the
cursor on a delimiter., I/0 controls CSH, PAGE, CSHE, and EXM will. -cause
after moving the cursor to the home position of the selected pag I

e

41

i
l
#

&4, CLZRCVZX__PE -

RCP,

LCL I/0 control shall reset the system state to a Local fiode similar to-povwer-Start withom':i
affecting memory efase, Forms mode, and cursor blink and positien, - LCL status shall be ;
transmitted when the Terminal is thereafter addressed. AR i

. >w~ *MP

.....

the Terminal to recclvc data at the next RT pulse, load Lt into the cursot pnsition and
advance the cursor, S .

,nq’s, and . prep S m ‘the cursor to
the next character at: the R’l.' pulse. The xu'r ;nqd .can b'q en:ered onlx ?"” ‘"ﬁe LCL mode.

[
- S

5. LDCS

T

LDCS I/0 control is a two character operation “to 1oad the cursor position.” “The 'I/0 ‘controt|
character indicates the row of the display to be loaded and prepares the TerminaL to accept
the next RT character as the column of the display to be loaded,

EE SLIPNEY

s

Semia

et vy

ENQ I/O control shall sound the audibdle- alam andw’ugm: f:he ENQ indinat:or dnring the LCL
and XMT smodes. RCV mode shall inhibit the ENQ:I{O:éonitrol and: “extinguish J:hs ENQ indicator.
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REV!S{ON SR SN N
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B

L

0/6..
S0/

B 1/3

gt

R VA
1 .1/8 -
2/0

o/4
0/5

0/8
0/9

0/iz (FF)
0/13 (CR)
0/14 (S0)
0/15 (SI)
i/O (DLE)

119
1/2

(pc1)
(pCc2)

1/6 I
1/5
1/6

(NAK)
(SYN)

4/0

o3
(ocs).

R

- 7/15
. Unassigned codes are ignored by Termlnal exoept for parity check

.- 0/0 (WUL). .,
“ 91 (SoH)
' 0/2. (STX),

| USTAT

B R
R -
LCL

o d
b

v
LN

(ETB);g .
,1/15 wu:
"'._3/1§ o

- APPENDIX n

DATE . .. JGATE .~ |DATE | DATE DATE . ‘.

> vaen o ST A e, e O

T-SCAN INTERFACE (com:)
TABLE 174, 1/ CONTROL CHARACTERS
FUNCTION

MNEMONIC
N,

CSU

COF
CBON

“GBOF © -

o .

RCS
FORM

wes

ol ayp e

*Soe Figure 7-1 columnirow

No operation (used for_time delay)

’-“Raturn to: statius-mode: from previous XMI or RC'V
A‘rcz* Termmgi into RCV ready and remove status :

- Force 'I'orminal 10t XMT ready and transmit first. character -

Force Terminal into fCL mode and “cancel’ XMT/RCV ready

Illuminate ENQ indicator and sound audible alarm

, Move cursor to page 1 home position .

Sound:audlble alarm . e +o oo -

H’aclfspa’c‘e”’curs‘dr one position’ K

Tab cursor

. Line feed cursor, down one line in same coltnm
Advance display o next: pageaif enabled
Erase memory and home cursor By
Carrlage return/line feed cursor

. \‘

Lursor -advance

Reverse line feed cursor, up one line in same column

Numeric ox;lzL key!;gqrd operation, lllmits to ASCII columns 2 and
3 only. Dis@bled by CSHE or I.CL -

Cursor off

Lt

Cursor on, blink on LIS
 Cursor ‘on; blink.off - L
) Savo cu::so: position in storage registér i

Reload cursor posltion from storage register

Forms - enable/disable ' :

Exténdeé memory enable/d! sablo e

Load cursors to positlon indlcated by bits 1 through 5 of LDCS .
> plus  the following data character bits 1 through 7 (12 bits
total). . .

Unassigned

N A R : . v ‘ ;
~ P - : .
d . . . . 9 .
B
:

>
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. forward to the next tab stop.-:Tab-stopsiare.located- at-character positions 1, 9,- 17,upnd z

" causes the cursor to:move forward:to the charagter: positiou'followlng 'the leading« aclmi ter

the status line.

APPENDIX n rzscm rmmmcg (cou'r)

s
.
i
i
b
: {

The TAB I/0Q control shall cause thie Tom{nai to exacuta’a tab function’ ‘by moving the cursor»:

25 of each line of the TD730- Terminal and character. posirgzions 1, 9, 7, 235, 33, 41, 69,
57, 65, and 73 of éach line of the’ “ID830.° " Terminal.” In°the Forms mode the tab ‘character !

of the next unprotected data fleld (Forms seargh). e N :

s - N .
3 .
& - Tawd B0 om0

. P ., " PR . s
8. GSH - L S S L e J'i"vwc Rt g e e T 0 PR

————— - P i

The CSH I/0 control shall cause “the Teminal to execute a éursor home function fsy' moving
the cursor to the first character positiom: eof: the .first. line (home poa!;trion) of a.tlw first
page of memory. In the Forms mode. CSH wi 11 then initiate 8 Forms searc:hf.

9. CSHE oo ow
The CSHE 1/0 control shall cause the Terminai‘ to"execute 8 combined hoté and clear functior& }

by moving the cursor to the’ homeipesition and erasing:all-data (exceqt: : p,rotecteé data when ‘.
in Forms mode) from the disolay screen and momory of tho page disPIaged

Saiae o i
‘:1* SRy o ey
S RO g X

10- EXM/PAGE G Eeetlimmuen et

e

1Jv

«

The EXM I1/0 control shall alternately enable ard ‘dfssbTe the extended - memory. NG
The PAGE I/0 control 1,n tho Teminal shali oaus;.the r;ext KRR v“’; o .
g, tHe” cursor at the home YoF that page. Irit the |

page = to be displayed on the scrsen Tk

Forms mode both EXM and PAGE cause a For':'fi’s ssé?éh.

HSe e Ee
- - B AT

11,  NOP (NULL FUNCTION

gre e e R - PP

ki

The NOP I/0 control may be used as I/0 CTRL:time f£1ll-when required following cha:acters :
TAB, EXM, PAGE, CSHE, FORM, and CSH, _Also, .any cursor movement requiring a Forms delimiter |
search through protected data may roquirt nulls fol‘.td@iing the unprotoétﬁd data; - ' ]

> IR S ) I N . ezt
DA SN e - wﬁf el ey, DR Lt T Y

12. DATA ERROR CHECKING

Lox * - -t . . -
eidary euzon R L

Upon receipt of a data character-which is 1llezo&mbgo§asgan parity error or: invalid bloc
check, the Terminal shall detect the error and illuminate the ERROR 1ndicator. . For 'a parit;
error in a data character, the Terminal shall, in ~ada1Eidn to the above, insert the '’ Wques-:
tion mark" character (Columm 3; row 15:of.Figure-Ir1)-into the displayed message at the
location of the incorrect character.::In-eithetrcass: tha Terminal.-may place. en. error
méssage in the status line, TN

13. CONTROL CHARACTER ERROR

A BN T e v S nmlaen g

A control character may be received incorrectly during any of the control sequenqes of the
communications procedure because of parity error in the character. A pari ty error ‘shall _
constitute an 1llegal character of unknown identification. The Terminal shall be unable to
provide a response and will illuminate the ERROR indicator and place an error message in

(R . -
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APPENDIX II. T S’CAN INTERFACE (CONT)
”'l? ‘Cw:.::.z.v.u‘ -

f%m Asmcmtonous SCAN INTERFACE

At any time, except power off or XMI/RCV in- process, ‘the Teminal shall acknowledge the
f detection of its v.mlque address on the five address. lines by placing:its status on the 8
.data lines amd TR, I!ns-‘vwlthin» 10 ps. Individual Terminal “sddress 1s détermined as defined
in: oa:azxauh 3 '2.8. ;:Conzra! is.then by the DC140 via the RT. or-1/0.control lines. The
“1hactive .state of -the -data. .and TR lihes is true (1).. The -Terminal: responds to the RT in
. RCV. ot XZMT made by’ rais!ng TR to the true .state., I/0 contrnl and. RT" strobes will be delay-
: 'I.’R will go f.alsc (O) within 10 js: of the »qnd of RT: if no.Forms search was initi-
. ‘I'here 15> nmresponse to the I/0

i v oo -~ e Pty .

V-
|
'(
'

oeay | stars | rev | pama DATA IN -

| DATA oUT |DATA/ETX LCL

p® | smars

7Y ——Ecoers

aTe. . | DATE '

. 20 us: delay to. strobe: : . . _ ‘ ./
. DR _ ‘ )
) ) ; :
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;The Tarminal shall‘be capgbln;of connectlon to the Zl-wire DCl&O asynchronous interface.
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: \Address bit 2
~ Address bit (ISB)

'””fGroﬁnd

' Data BIE“1> (LSB)

‘TR

TR < A

“-‘_”na:a it 4

L “(dn not use)
. ‘Data’Bit 5 -
., Data btt 3

""'fG;ound
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16, INTERFACE CONI‘ECTOR

' Har¥n . S .
e, By - s oA e,
L oY)

The Tsrmiml interfm conntctammmcgd%dn ﬁhﬁ,rux bi’ ;"—' L
male type, comnector 1471 9934, :

q

SN TN S TR PO i A L Lo YL UNSTPIRL N oV i - SHUR I LTSI SE L SO
17' CABLING el D Do R W U I TR g L e BUORLERT
R ———— N .
. .

1000 feet emlattvo cable i{s allowed,

18, MODES OF OPERATTON

The Terminal shall operate in three modes: Thc oporator~
shall control the mode from the keyboard with the LOCAL XMT and RCV ,ga.‘ Pressing tl';e
LOCAL key during either Transmit or Receive imedlataly transfers the' ‘Te inal to Loeal

mode and no further data is transmitted or received. A . :

18.1 LOCAL

the keyboard. If an ENQ I/O CTRL character 1s received the Teminal
audible alarm and a visual indicator to alert the operator that :the cmtsalt procosaor or
calling station is transmitting. Power turn-on shall place t:he. Temtng} ln ‘Local mode

regardless of the setting of the mode keys,

18,2 TRANSMIT : s -
Pressing the XMT key on the Terminal keyboard by the- operator shall causé the Terminal to
indicate XMT READY STATUS when addressed. A XMT I/0 CTRL will cause 44,1:3 ‘to.be transmitted
at the cursor position removing status. Status will be returned via a STA‘J.‘ 1/0 CTRL, The
Transmit ready shall be cancelled only by actuation of the LOCAL'Kkey-or. 6L 1/0 Control. :
Every RT pulse will advance the cursor and read the next character jr . xmnory and transmit
it, Parity transmitted shall be odd.

&y

Transmission begins with the data at the cursor locttion. At any ti;ne d*uring XM‘ rnady the
Terminal shall accept I/0 CTRL data removing trahsmit data momentarily. 5 An ETX will be

transmitted when the cursor address compares with the save cursor’ (SES): ‘posit:ion. . The Termd :

inal shall not transmit an ETX as the first data character of a transmiaaa!o;\', as in a
"zero length™ message, *
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APPENDIX II.  T-SCAN INTERFACE (CONT) '

g Actuation, cf tht RCY. key on thc Termlml key‘board by the owator s}mll cause the Terminal

< to indicats: " READ 11 4

“from the commm

. § °1/0 CIRL ruoving ‘status, ‘The memory system will transpose ASCIJ,, columns 0 and 1 or 6 and
g ; -17 tnta SR .

‘status when addressed. ' The ‘Terminal shall ept & data’ ‘character

jcatlon with evefy RT and load it into memory aft rst receiving a RCV’

*cdlms 4 mdf mpsctiv«ly (?igure Zf-.L).

;f‘f‘f‘fhceipt of mssages by the Teminal shall wgloy an od& eﬁazgcter parity chieck ‘on both data

and I/0 CTRL cﬁmcﬂrs, n:ilizing~;the eighth blt of cter as the parity bity “The

e m

"ERROR indicstor shall be turned off on: ‘Tecelpt oF a CSHE or LCL I/O CTRL, or by the oper-
 ator pressing the: LOCAL or 'GLEAR Kkey on the keybnard. At any time dm‘:lng RCV- reddy the
Temlnal shali aceept I/O cm. ﬂatas '
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