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SCOPE ··~ 

.~ 

,•· .... 1. 

GENERAL 
,;,~.\t ,_:JfAC .. ~~·::: ... ~ -~~~.:.;··~;-~.:;'~:~ .<:>~2-.:··< .. ~ ,- .. ~/·~~. ·.~:._~~· ~ .. ~ .. ·· 

·~ "-;:' ~~ r- •. ·:· .. : ~~). ,,: ~ :. .:· -'J'; 't _>: _/", : ~,~' ' ·~· ., . ,~ -:J. -~'"" ·-;; ~ 
, , . , . , ...... ,, , •..•••• :· ... --·'.Y_.!;.•J:::·:::.- : :.".·c~;.:~·::·. ~-··. :,~ .. ~ .. '",; 

This speciticatton deftttes tHe reqil!.~lilfrJ.~•"fqi:~.•:~amH1~:9f3 ~urroughs ~i~rop~~~ssQr.-l>ased 
input and display syseems; ·ene 'TD730(830~J~~~~~1.J~~!•!.•·: ~~ .. :~730/83Ct!e~jnal 8.er!es · 
ls capable of accepting ·and 'dlSplayfng~lnt';oi"m&tl~ 4ltlt,red;: locally·, .. and··~o •)'.C~h~nge, 
tnformatton wtt:h a central processor'or"another Teni:n&1: ;-.-·· ·;: ,:; ·· •· .. · · .. : . 

•' •·< .. ,, .. ~··· .• ····~ •. :.::~_+·~- .. ··,:~.:~··.:·' .... -~·'."':.--·.·~:. ,, .·:, .:. -~ : ... ··-1·' 

The TD7:S0/830 ··fa111 ty 'of Termt~•l• :.l.S-"~ci.J)~D.iev~~~P~,~~~i~g:~itl11n' ~he· ~;~~em' ~~ytrp~n1; of 
other Burroughs Termt.nal ta~i 1.1l'es''" ~.c:t ;:tlje' :el('tfiQ~--~pecff·l~ ~: ln-~A,.ppel.tdtx. J. •nd .. P•i;oag;-aph .• 3 .1~2 
Comauntcatt·ans ·.with the ~73o/t83o·~-r~·natn;r;·( .. ~ti'; ~·s:-~c;:compUsh~d hi. a. .. half~ ~upie~·,~, : 
via direct ·wire- or commun1cat1orrs· Ultes u's1~;~.c#~a!#.~t;~poln1:c or -~·int-t~~Poin#:~=-·· < r 

communications ·procedures ·as ·d!:~~l'.'f~:d · ~~~'tl~~~~:S.·~c~:~i.¢8:t~,o~-~~ ~•. ;.<:_..,';, :.s " ~. _, .•. _ ~, . 

The ?D730l~;~ ·~~~in~~ f~c~y'.'ti~~-·~ClJ•-·.·~·~~)if'ij~~~~~.f6tj1~j ~ti ~-l~~~J~~e ~~~~~r;~~~~~\ 
described wi·tbi·n ·the 'bodY, o·f_J~bi.•'.·:s~ct(~~S,;~t~.-···~<.·~--;~,- 1 ·• ·~_.:,·. ·,:~i .... ·. <,>~· J'~·- - ~-:":''.': ~~: 

. ",.'. •.' .. ' \ .: .. ,.,.c.: .• ,::·:: •. ·~ ~~.-~:~-.··,: ~··· :::; .·:~ ,·:,~:~·!:;,.I,:.;.~:::'·-~-,:·;,·· . •." '~--·:· 
1 2 BASIC CAP.ABii.'IT·H:S · ... ·. · : · --- : · .. ·,. .... - , .. ; . _, - '· ... , . ~ . -· . . . ._ . .. ... . ,.. ... . ,. .. 

• ... .. • :y._:·~:_,.:··:~~'!.,"!"7:-~. 1 1 \~.,: .··)· ... 5.s~ .. .,~ ~-~;A.:I /-,.,·'~: ~ .: ~ ... < ... ¥L ~··/ ~.'" ... : ;,· .. ~ . ,! t., • \ -~. :'.'·.··~ 
""' "' ~ . ... ~ ; ., ._ .. ' ~ " 

The !D730/830 Series Ter.m!nals .. have th• :~S:~,~- c:~~.t~~.1 ties listed in this section. 

TD830 Display Capacity· -:· '"' ~· ~~';: ·~ ~ .... '!:",....... -~ ;, ... - ~ ~ '""· 

1920 Cbaraet,a-rs· '"' .. • ·, · - ~ · *' .. ,, ... ~" · ~ · "~ ,. · ·"'' ·,..... .. ..;. ..;.. ·~- ' ..... '··· .. ., . ·~ ·-

24 rows· ~f" '80 ·cha't1ll::t•rs "H ::·.;.~_:. ".-. :.· ;,,,;.: .. -.... .::r;.~. L:·~· .... 
Status Ul;.l~- '($.tr );h~,...,.-cta'rs.) :,~·.,.'.~: ~-; :'.,'.~_<:: :.~-~~-- _,._·:·_c .. ,_:::,:_.· ___ ::.. 

5 x 7 and ,,_ r 9 'ctiara-ct·er mil~h't':x· · · ·· ~ · ~ ·· .. · · · 

TD730 Dlapla7 Capaci·ty 
480 Characters· .. - · ·· · 
12 ro1rs- of· 40· characters• - · · · · · 
S x 7· character" matrix · · · 

; _ .... .#I : t- '\ .,, ' 

Memory · · " • · , · · .. 
4 k Bytes· ot read1wrt ta· memory· 

11:,; :: ...... ·. .. ~ .. 
,f.. .. ... ~ • • ,:-. .. ... \.,. ...... ' • • , .. ,.. , .~ • 

........ ~~-:-;·.,. •*~ .• 

- 'fll'V ..... -~~..... .- .• 'j .. ~ 

~ ·• { ' ~ .,. • .. ,, I- .. .. ... • "_"'._..::· .. ::.. •. ,),,, .... _:.~: l . ·• j 

Keyboard · · · ·· · . · "· · .. · ' · .. ' · · • · ·"' · · • p • • · ' : ,. 

Typewriter,· Atphant.aDeric (Domestlc· an<f Intunat'lona·1:}.~ ·".::: 
. -· Auxtttar¥-'Niriller\~'KeyP4d '(keyboard· opt't.'onl .~~:,~.,,. -~--· ~:·· --

No keyboard· '" · - · •·" · · · · ' " ·'" .. ~ ~ · •' " ··· .J.,, · "" 

Power '· '· ' 
100-127 VAC, 50/60·Hz 
200-240 VAC, 50f60·Hz 

Communications Interface · · · · ··· · · · · · · "· "t • • .. :;:';::.~·~ .. '..·,-:.,~ :._. 

... , • 4· ,. .. r 
~ .. . ·. : ""' .,;. -.._ 

· .• · . 'i • . -:"'; t ""': 
' . :"~ 

• ... . -':- ·~ • f .•• 

:. ·~-

, .. "'(" • 1·· .,,. ~ • 

._ ' .. ,.. 
- . t,' '. ,,-;;".~' ::· 

", ~ ......... , .... ~ 7:. 
\ ..._ ·~ '· .,,_W,.,. """ 

f ..... . ... ~ ... ~ 

;_ . ..,; '\-.. ·.c ~<: i 

''l' .. , •. \. ' 

Asynchronous RS232/CCITT, to 38•4· k' bps'·" ... ··.:,.·~:.,:~·";:.:~--:.... . 
Synchronous RS232/CCITr, to 9.6·k bps·· ···· ::.J· : . .:. . .J-.J,-...,.:\,·.., -" .. , :·· . • ·: .. 
Burroughs Two-Wire Direct Interfacf! · (TDI}; ~to' 9~o · k;·bp··:.~a.s·ync~'ionoits,:--··: ;:-:,: 
Burroughs Direct Interface (BDI), to· 38;4·t··ops ASYn.~&rono\la· -.. ··~ :-·.,,,; _!,- · 

Concatenation. Asynchronous 6r · Syn~~ropoU.S~~:asi~~t.Ce~n;·~-: .' · ~ .. ·. ·· · ~..:»: '.)~--~ .: :, ~ .. 
Keyboard selectable data rate ~-·· ..... M'

0 
.. --- -·~ .. ,. ...... , .... ·"' • • 

PIUNTID , .. • u-.. s~AMIReCA 

...... ,J' ... ~ 

f; ... • •• ' 

$ ~\·; -

: ·, ~. t, ... 

• •• 11-., ... 

-:~ . .. .. . . .. 

: .. :~· ~ ' t 
! 

. ' f 

". ~,,.,, ..... _,J 
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.ORAWN.-8'( . CHK STO a REC CNEC~ F,,a F DSGN APPROVED 

ll"ltO,.ltl!TMY TO eu1utou•MS C:Oltll'O•ATl0"'91f0T TO I[ •ll'ltOOUU:o. lltOlt USCD 

~OR MANU~ACTU~NG ... ~ltll"OSIS EIC:lll'T ON 1u•1touaMS o•or• o~ .... ~··~~~~~~~~-~~~---~~~--~~~-~ 
WttlTTl:N COtlSIEMT. 

1..TR REVISION 

1.2 BASIC CAPABILITIES (CONT) 

Communications Procedures 
Multipoint 
Point-to-Point 

·ROdtfted polnttioito~ppint·~procedares 

Data Transmission 
Forms/Non-Forms 

Cursor to ETX 
Home to Cursor 

· Total page in Forms .:search 

Cursor Control 

mode 

Programmable cursor l)OSitlon 
Trans•lsslon of cursor position 
Four way 1n0ve~ent 

· , 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 lln•/field 
2) By page 

Sound audible alar.m 

Line insert/delete 

Line move 

128 Character symbol generatton (95 from keyboard) 

' •• ' 'i 
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TITLE 
ENGINEERING SPECIFICATION·•·_. rrD730/830. 

REVISION 

1•2 BASIC CAPABILITIES (CONT) 

Format and Edit Functions (CONT) 

To the end of a line/field 
To the end of a page/form 

CHIC STO a l!tlC CNCCK , , a , OSGN 

Clear 
1) 
2) 
3) 
4) 

Total page Non-Forms/unprotected data Forms 
Forms mode and data 

Data H! .. ghllght 
1) Negative video (TD830 only) 
2) For.ms negative video (TD830 oniy) 
3) Blink 
4) Secure 
5) Underline (TD830 only) 
6) Bright 

Roll up/down by page 

Right justification 

Variable end of page alarm 

Carriage return/line feed 

Page clear and home cursor 

Page home cursor 

Page control· . 

Field overflow inhibit 

Search f lxed or variable character 

. , 
PRINTED IN' if.S~Allt:RtCA 

APPROVID 

• 
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CL.ASS CODE TITLE 
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ENGINEERING SPECIFICATION: 
ORAWN BY CHK STD 6 R£C CHECK FF a F OSGN 

TD730/830 
APPROVED 

,Olt MANU,~TURING ,.u.,.os•s 1ac1•T OM •u••ou•M• 01'01• O• ··~· ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
WIUTTtN C:OttSIHT. 

LTR REVISION 

• 
1.3 OPTIONAL CAPABILITIES 

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

Extended Me111Gry 
1) 8 k bytes total 
2) Selectable page lengths in increments of' 4.· lines 
3) Scroll 

Printer Interfaces 

1) 20/60 mA current loop interface (se.lec~able data rates) 
2) A9249::.4.Pr1nter!'inter.£ace (ODEC) , · 
3) TC -~ooo :-RO ··:Printer :;.~t:n.cerf ace 

Print 
1) 
2) 
3) 

.• 
•. ~~- . ~ . .... .. 

Non-Forms home to cursor 
Forms total page 
Forms unprotected data only 

Magnetic Card Reader Interface . 

Magnetic Tape Cassette Controller Interface 

Coimnunlcatlons Procedures 

. . 

Bisynchronous multipoint IBM 3270 compatible 

Non-dlsJ)lay of selected characters ~p..,A$CU columns 0 and 1 

Fully featured keyboard 
' '~ .. 

··,\ 

.. "'' ·-' .; 

- -~<" "' I 

' 
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' '0" M4~,~TUlllH Pu•flOSll IJClflT O• •u••ou•M• OltDC• o• -·~· ~~~~~~~~~~~~~~~~~~~~~~~~~ 
••TTI• co•s~tn. 

REVISION 
• 

2. APPLICABLE DOCUMENTS 

The following documents ot the issue in effect on the ~·~-.. ot this specification form a 
part of this specification to the extent;,!Specif!:ed herefn. 

2.1. EXTERNAL DOCUMENTS 

42 CFR,.,7Er:"BuOpartGF 
and Section 78.705 
RS232C 

CCITT Com Spa No. 100~ 
Recommendation V24, 
V28 

CSA c22.2~ No 0-1960 

CSA C22.2, No 154-1975 

BSI 3861 Part 1:1965 

UL 478 

BPO Technical Guide 
No. 25 

S.tandard, Department of Heaith,Education,and Welfare., 

\ 

·EIA Standard, Interface Between.Data Processing Terminal Equipment 
_and Data Communication Equipment, August 1969 

Functions and Elec·trical Characteristics of Clrcui ts of the 
Interface Between Data Terminal Equipment and Data Communication 
Equipment, December 1972 

Standard, Canadian Standards Association 

Standard, Canadian Standards Association 

British Standards Institut9 Standard 

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

British BPO Memorandum, Design RequirelDents for the Connection 
of Non-Post Q.fflce Equipment to Post Office Private Circuits, 

. June 1974 · · :, · · 

GPO Data Services 
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 < so·a) 
SEV TP 212/SA 

' 
PRINTED IN' ll.S~AllilRtCA 

Notes for Manufacturers ·~f.i°'Data Ter.minal Equipment No. 2, General 
Requirements for Data T~rminal Equipment, March 1971 

Limits of Radio Interference from Radio Frequency Apparatus and 
Installations, w. Germany, l96r. 

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

Regulations for Telecommunications Apparatus 

Military Handbook on Rellabillty, 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 Materiel! Kontroll 
Schweizerischen Berein 
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LTR REVISION 

2.1.1 Product Safety 

This product shall comply with 
for data processing equipment. 
in the tollowing countries: 

1) u.s.A 
2) Canada 

2.1.2 UL Appraval 

the requirements of the Product Safety Standard 1257 4893 
Approvals shall be obtained frm1 the safety 'lrganizations 

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 
( ·... .. .. -
Standat-d .·· -4-78-.. 

2•1.3 CSA Approval 

The TD730/830 Terminal in the basic and optional configurations defined by this specifica­
tion s.bati be approved and listed by the Canadian Standards Association (CSA), per CSA 
StandardsCC22.2, No 0-1960 and C22.2, ·No ·154-1975.- :.t;, • 
2.1.4 BPO Approval 

~ 
The TDS.30 Tenunal design shall-have the :c-apa-bllity to be. conflgu?:'.od to conform with BPO .) 
Technical Guide No. 25 requirements. 

2.1.5 VDE Compliance 

The TD730/830 Terminal shall meet the :!FI requirements of the VDE 0871 and VDE 0875 
specifications as given in Burroughs Technical Standards B2-08 snd B2-09. 

2.1.6 Other Standards 

The TD730/830 T.erminal in the basic and optional configurations defined by this specifica­
tion is designed to conform ~o 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) · ~ 
d. _ IEC Pub. 335-1 
e. IEC Pub. 380 
f. VDE 0804/4.65 

•.-:_. 
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2.2 BURROUGHS CORPORATION DOCUMENTS 

1284 9006 

1700 3195 

60445 

B2-08 

82-09 

1257 4703 

1691 2602 

2555 0203 

1498 5303 

1284 9022 

1257 5700 

2555 9410 

1088 6760 

1845 9735 

.. ~, 

Syste~ Standard for ·Commw:llcations. Procedures, March- 1973 

Speciticatlon, Two-Wire Direct Interface, August 1967 

Product Specification, Reliability Standards, Rev c. May 1961~ Pasadena 

Technical Standard, Limits for Radio Interference Emission 
- . 

Technical Standard, EMI Interference-Control Guide for Machines and DP 
Equipment 

Spec!flcatlon, Acoustical Noise 

General Specltication, ·Keyboard* May ·1972. :·· 

Specification, Power Supply., S.eptembeJ"~.1975 

Specification, Burroughs Direct Interface (BDI) 

Systems Standard for Bisynchronout Cpanunica.tlons Proce~ures, January 1973 ~ 

Technical Standard, Environmental Standards for Data Processing Equipment 
and Business Machines, Rev A, September 1975 

·specitlcatl·on, Magnetic Tap• CoritroJ:-ler · 
··..:i ); . 

CDEC Interface System Design Specification 

Specification, TC 4000 RO Printer, September 1973 

2.3 NEW DOCUMENTATION 

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

2.3.l 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 Field Engineering Technical Literature Standards. 
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2.3.2 System Configurator 

The design organization shall prepare a systems configurator reflecting M&E nUJDber.s·.·and 
options of each required and optional component (line controls, adapters, modem expanders, 
etc.). The configurator shall indicate maximum drive distances and cabling M&E.numbers 
where applicable. The configurator shall indicate each system interface ~nd each 
applicable communication~ 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 special or extraordinary 
test equipment (simulators, data processing equipment, etc.). The test plan shall be 
comprehensive in scope, containing the objectives of each test or se?'ies 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 
I 

Where a conflict exists between the"requirements of this specification and any of the 
referenced ~pectflcatlons, this specification takes precedence. 

... 
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3. PHYSICAL DESIGN CHARACTERISTICS· 

3.1 GENERAL PHYSICAL CHARACTERISTICS 

'lba TD730/830 Series Terminal input and dlsplay system~ hertinatter called the Terminal, . 
ls designed and constructed as a tree-standing, self-contained data input and display 
device, principally intended for but not Um!ted to· desk· and table top installation. The 
Terminal ls suitable for. the exchange of coded information, ln domestic and international 
environments, wlth a computer· syste.111 central unit (central processor)· •. 

3.1.1 MaximU111 Characters 

The '1D730 Terminal is capable of displaying up to 480 characters. The TD830 Terminal is 
capable o! displaying up t~ 1920 characters plus an 80 character status. line. 

3.1.2 CompatlbiU~y with Other Terminal F~nnilles 

Through installation set-up and adjustment, the TD7:30/830 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 eonsists.of two physical units: the display unit and the keyboard 
unit. The two mtits 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 
frma the display unl t. · 

'3 • 1. 4 Marking 

The TD7l0 Terndnal and the m·a30 Terminal are marked in accordance with Figures 3-1 and 
3-2 resuectlvely. 

3.1.5 Component Standardization 

All Terminals of the same model nUJDber 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 motmted in the chassis. Cards and c01Dponents mounted within a Terminal ! 
are capable of being replaced by other cards and components of the same designation, ! 
without degradation of performance. All ·circuit schematics will have actual component 
values, t~lerances, and ratings listed, and will not deviate from unit to unit. 

3 .1.6 Cooling 

The Terminal will dissipate 500 Btu per hour tYPical in the operational mode. The display 
unit of .the Terminal, which inclu'des the power supply, is forced air cooled by an internal 
fan while the keyboard unit ls cooled by convection. 

' ECC674 
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3.2 SPECIFIC PHYSICAL CHARACTERISTICS 

3.2.1 TD730 Display Unit 

The TD730 display unit houses the following assemblies: display subsystem, microprocessor 
and associated electronics, communications interface, and power supply. The display unit 
ls 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: 

Height 

9.4 inches 
(238.76 mm) 

Width 

15. 5 --inches. 
(393.7 mm) 

3.2.1.2 Controls and Alarm 

_Depth 

"6.25 inches 
• Ci58. 75 mm) 

'Weight 

20 lbs ·(Aflprox)_ 
(9~1 kllograa) 

Shipping 'Weight 

44 lbs (Ai>prox) 
(20 kilogram) 

An audible alarm and operator adjustment controls are provided as part of the TD730 
dls~lay unit. 

3.2.l.2.t <>Derator Controls and Audible Alarm: 'nte o~erator controls are readily 
accessible to the onerator and will not damage the Terminal if maladjusted. These 
operator controls and alarm are described as fallows: 

(a) Power·Switch 

(b) Brightness Control 

(c) Audible Alarm 

PRINTED lft tf.s:AMERtCA 

The power switch provides the on/off control for activating 
the Terminal with AC line voltage. The power switch ls 
located on the bottom irtgbt side) of the display unit. 

The brightness control provides a continuous range of 
display brightness from maxlmtm1 to nearly "off." This 
control is located inside the display unit and removal of 
the lens ls required for adjustment. 

The audible alarm will sound momentarily whenever the 
central processor attempts to transmit to the Terminal 
while the Terminal is not ln 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 ls described in para­
graph 4.2.1.7. The audible alarm will sound momentarily 
~pon 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
i~g actjustment. 
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3.2.l.2.2 Maintenance Adiust:ment Controls: No special maintenance adjustment controls are 
required. 

3.2.1.3 Display Subsyste.m 

The TD730 display subsystem provides a Tisual presentation of all or p~t of the data on 
which the operator is working. The display subsystem uses a Self-Scarli9II 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 11.nes. 

3.2.1.3 •. l Data Highlights: The display subsystem has the capability of highlighting 
s•lected fields of data on the display panel. Three modes of data highlighting are avail­
able. to the central processor software for use on the displayed data. The highlighting is 
acco11rpllshed through the use of four characters: EM'i,SUB, CAN, and as·. 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 in memory via keyboard action or by the central processor 
during selection. The operator ls 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 For.ms right delimiter. 

Data highlight modes are independent., thus allowing nesting and giving a cumulative action 
upon displayed data to the extent that no highlight extends beyond ancend highlight char­
acter or beyond the display line in which the highlight is used. 

(a) Blink (CAN) 

(b) Secure Data (EM) 

PRINTED lte• tf.s':AM£RtCA 

The display subsystem, upon reading a CAN character from 
- tne1D0ry during display refresh, commences a bUnking data 

field at a 1.5 Hz rate, and maintains this highlight until 
an end highlight_ c;haracter is read, thereby ending all 
selective highlights. The blink highlight causes data to 
alternate with the solid background of the display. 

The blink highlight field is able to highlight any area 
without regard to in-process highlighting or For.ms mode. 
'Iha blink highlight, when initiated, shall continue-to the 
last column of that display line, or until an end highlight 

~character is reached. 

Upon reading an EM character from memory during display 
refresh, the display subsysteM will begin placing blanks on 
the display and will maintain this highlight until an end 
highlight character ls read. These blanks consist of solidi 
display matrix (fµll 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 (SUS) Ul'on reading an SUB character from memory during display 
refresh, the display sµbsystem -wl.11' .intensify all= furth1!r 
characters displayed until an end highlight character is 
read. The bright highlight causes brighter characters to 
appear in contrast to the dlsplay's normal character 
intensity. The bright highlight is able to highlight any 
character wJtbQu~ regard to in-process highlighting or · 
Forms mode. The bright highlight, when initiated, shall 
continue to the last colu:nm of that display line or tmtil 
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 
memory. After each character ls 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 ~arriage 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 lo<tat:l~:o.. The display sub­
system has the c~pabillty of blinking the cursor at a 1.5 Hz rate or having a non-blinking 
cursor.. The display subsystem also has the capabl'l:ity 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 ln paragraph 3.2.8. 

3.2.1.3.3 Character Generator: The character gen~rator is contained within the display 
subsystem and can produce a~;set of 128 display characters, including space. ·B•h: char­
acters consist of the 26 upl)er-case and 26 lower-ease alphabetical letters, numbers 0 
through 9, and 33 special symbols (see Figure 7-1, columns 2 through 7). In addition, the 
character generator l)roduees 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 capabillt 
can be altered th~ough factory adjustment to prevent the display of any individual ~haracte 
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 7wl. 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 capabll'lty of displaying a 
status line upon a sequential double depression of the CTRL 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. 'nle status line will occupy the last two lines of the display in place of 
the data normally on those lines. Data that would nor.malty appear on the last two lines 
of the display is contained wt thin the display refresh memory and wt 11 be displayed a·gain 
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 Dl"splay Working Data Field: The TD730 Terminal has a 'lariable working 
data field of up to 480 characters. Configurations of the data field ls set during system 
initialization and can be changed through keyboard CTRL 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 1'8r line. The two basi·c configurations are 
alterable through use of the variable page length function as described in paragraph :.:. 
3.2.4.3. 

3.2.l.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 ls contained on a printed circuit card and~ ts~11ounted inllaminar fashio,a to the 
display to for.m the display panel assembly. The characteristics of the Self-Scan~I 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 litio: 

Color of displayed image: 

Viewing Angle: 

Display Dilllllling: 

~RINTED IN" U".S~A11£ RICA 

TABLE 1. TD730 DIS.PLAY CHARACTERISTICS 

480-CHARACTER SELF-SC~II DISPLAY 

8.42 inches (214 mm) 

4,66 inches (118 mm) 

40 characters/32 characters (selectable) 

12 

0.167 inches (4.24 :mm) 

o.30 inches (7.62 mm) 

0. Of7 inches (O .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 minimum 

None observable 

tbd 

tbd 

Neon Red-orange 

1000 minimum 

Fixed or variable to 203 or nominal luminous intensity 
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3.2.2 TD830 Display Unit 

The TD830 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 the central processor. 

3.2.2.1 Dimensions and Weight 

The dilllensions and weight of the TD830 display \.ll'llt are as follows: 

Height 

15.0 inches 
(381 mm) 

Width Depth 

16.12 inChes · 13.0 inches 
(408 mm)· ' (331 mm) 

3.2.2.2 Controls and Alarm 

_ Weight 

·. 35·_ lbs-- (Approx) 
(15.9. kilograms) 

·Shipping Weight 

61 lbs (Approx) 
(27.8 kilograms) 

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

3.2 .• 2.2.l Ooerator Controls and Audible Alarm: lbe operator controls are readily 
accessible to th~ operator and will not damage the Ter.minal lf maladjusted~ These oper­
ator controls and alarm are described as follows: 

(a) Power Switch The power switch provides the on/off control for activating 
the Terminal with AC line voltage. The power switch ls 

·llocated 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 loca.ted on the front of the display unit. 

(c) Audible Alarm The audible alarua will sound momentarily whenever the cen­
tral processor attempts to tranS'.1Dit to the Terminal while 
the Terminal ls not in the Receive mode. The audible alarm 
will sound momentarily whenever the cursor is advanced to 
the selected variable character position. Selection of the 
character position ls described in paragraph 4.2.l.7. The 
audible alarm will sound momentarily upon the receipt of a 
Broadcast or Group Select message and also upon receipt of 
the proper CTRL or ESC sequence (Tables 11 and 13 respec•~ 
tively). The BEL code (Figure 7-1) will also activate the 
audible alarm. The audible alarm may be varied or disabled I 
through a field engineering a~justment. 

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 ls working. The display subsystem uses a CRT monitor as the medium for 
data -oresentation. 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 CTRL key followed by the shifted U key, the display subsystem enters the negative 
video mode on~a page basis. Upon receipt of an ESC followed by 0 from the data commt.mica­
tions network during text or upon depression of the keyboard CTRL key followed by the _ . 
shifted I key, the display subsystem will return the'.:page -to··thelriormal'vldeo 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 For.ms de llmi ter wil 1 be the start of a reverse·?"Y.tdeo:_.:~ode::and~-:the ·RS~?or:-right~--Forms 
delimiter shall end the reverse video mode. This reverse video field upon a negative video 
backgrolmd shall appear as normal video. 
Any unprotected data field that continues from the last column to column 1 of the next line 
shall riof '-eoneiri:Ue the-:"'reverse -video· "mode•. 

3.2.2.3.3 Data Highlights: The display subsystem has the capability of highlighting 
selected fields 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, -S~,:-c~,z-,:iand·-:.RS. SO, :Sl, 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, wi 11 end all 
of the highlights prior to it. If lthe 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 thet-r location appears as the background would 
depending upon negative video mode~ reverse highlight mode, and cursor position. 

Data highlight modes are independent, thus allo1'ing 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. 

!'he RS character ls also used as the right Forms delimiter. 
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3.2.2.3.3 Data Highlights (CONT) 

(a) Underline Video (stY 

(b) Bright Video (SUB) 

PfUNTID Uf lf.S':A11£RICA 

' 

Upon reading an.~S·t character from memory during dis:.-.. 
~l'Y refresh. the display subsystem will begin an 
tJnderlinecdata highlight and maintain this highlight 
unti l:ian 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 
wt thout regard to in-process highlighting ·~. ~_: · ·.· -
~-to For.ms mode• -'Ibe .unde_:dl.ne.~?.tgh~lgh~,,_ · · ·.-:..:. 
when 1n1 tiated-, sha-11 contfmm 'to th• la~ coIU11Jl'l of 
that display line or until an end highlight character 
is reached. 

The 1. 5 Hz· blink::-rate~- if.~,used; ·~111 :a\d t~ ..:loc;~~lng 
the underline cursor in an underline highlight field. 

Upon reading a:· SUB - character fro1D 1Demory during dis- " 
play refresh··; the display subsystem wi 11 intensify <: 
the video and maintain this highlight tmtil an end 
highlight character is read. The bright video high­
light causes brighter characters to appear when the 
display ls in the normal video mode. Actuation of 
the bright video highlight when the display ls 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 column of that dis­
play line or until an end highlight character is 
reached. 
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3.2.2.3.3. Data Highlights (CONT) 

(c) Reverse Video (SO) 

(d) Blink Video (CAN) 

PRINTED IN" U:S~AltEIHCA 

Upon reading an SO character from memory during display 
refresh~ the display subsystem will commence a reverse 
video display and maintain this highlight until an end 
highlight character ls read, thereby ending all selective 
highlight fields. The reverse ·video highlight causes 
negative video to be dUplayed from the initial SO char:­
acter to the end highlight character provided the display 
i*~in the normal video mode. Activation of the reverse 
video. high ltgbt2whan:-the dhiplat'.·ls~ ·ln::!a·~egatfve7vldeo<­
moae; cau8esd1or.al:.~ldeo::to be·:·idisplayed from the initial 
SO character to the end highlight character. 

The detection of a GS, US o~ left delimiter during Forms 
mode and negative video mode!.-~causes the reverse video to 
show normal video in the unprotected area. The RS or 
right delimiter daring Forms mode and negative video mode 

· wi 11 end the reverse "tideo field and any other highlight 
fields that may be in process. 

If the reverse video highlight field ls not ended via RS ~-
or Fonns 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 fr010 
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 ls 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 initiated, 
shall cont1nue to the last column of that Une or until an 
end highlight character is reached. 
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3.2.2.3.3 Data Htghlights (CONT) 

(e) Secure Video (EM) Upon reading an EM character from me•ory during display 
refresh, the display subsystelll will begin placing blanks 
on the dis~lay 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 ls 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 colU1Dll 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 ls stored in the cursor location counter and not in the display 
memory. After each character is etttered 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 charaeter from the communications 
interface or by the line feed, reve~se 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. L.5 Hz rate. or of hav.ing 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 a·sset of 128 display characters, including space. Basic char-.. 
acters consist nf the 26 Ul)per-case and 26 tower-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 r.eproduee· 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 columns 0 and l of Figure 7-1. 

The standard character generator presents characters in a 5 x 7 dot matrix format (80 
characters per line).. This character for.mat 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 a'V'ai lable and presents cltara·cters ~in .a 7. x. ~-.dot .m.attix 
format (80 characters per line). This character format is also visually alterable to 
twice the width (40 characters per line). This ootional 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 cHsp1:ay ~ubsystem ls available with character 
generators which produce the special characters required by international ~arkets. 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 TD830 Display Working Data Field: The TD830 Terminal has a variable working 
data field of up to 1920 characters. The e<>nfiguratlon of the data field ls set during 
system initialization and can be changed through keyboard CTRL or software ESC sequence~ 
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.B TD830 Status Line: The display subsystem divides the screen into two data 
fields: The display working field which contains data to which the operator has direct 
access and the status line which contains only indirectly accessed data. The status ll~e 
ls the 25th (twenty-fifth) line of the display screen and!ls ... '80-:charaeters~_in .. iep.gtb. Data 
presented within the status line will contain information as described in paragraph j.2.9. 

3.2.2.4 Display Monitor 

The display monitor contains a cathode ray tube (~RT) and all associated solid-state 
electronics (video amplifier, high voltage rectifier, deflection circuits, etc.) required 
to generate a television-type display from the separate sync and video input signals. 
These separate sync and video stgnals 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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FEATURE 

CRT Dimenslnns: 

Diagonal Size 

Ovara 11 S 1 ze 

CRT Viewing Area: 

Width 

Height 

Display Format 

Line Length 

Display Character Capacity 

Lines Olorklng Field) 

Lines (Status Lin9) · 

Character Size: 

Width 

Height 

Row Spacing 

Refresh Rate 

Flicker 

CRT Brightness 

Contrast Ratio: .. 

Color of Displayed Image 

Viewing Angle 

Deflection 

Focus 

X-Radlation 

TABLE 2. TD830 DISPLAY CHARACTERISTIC~ 

DISPLAY MONITOR CHARACTERISTIC 

12 inches (305 mm) 

74 square inches (4840 square centimeters) 

9.0 inches (228 llDD) 

7 .5 inches (191 :mm) 

5 x 7 dot ~atrix. 1 x 9 dot matrix (optional) 

40/80 characters 

1920 Maximum + 80 character status line 

24 Maximum 

1 (25th display screen line) 

0.09 inches (Double for 40 character line length) (2.28 mm) 

0.20 inches (S .08 mm) 

3 blank rows of dots between successive rows 

Input line frequency (SO Hz to 60 Hz) 

None observable 

50 fo~t Lamberts (maximum) 

20:1 (approximate) 

White characters on a black backgrotm.d (nor.mal video) 

100° Cminimum) 

Magnetic 

Electrostatic 

0.5 millroentgen per hour (maximum) 
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3.2.3 Microprocessor 

The Terminal contains a one-chip microprocessor which ls 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 ls 
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 fall .or undervoltage conditions and initiates a power down routine 
when these conditions oecur. 

3.2.4 TD730/830 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 -configuration 
using PROM memories in place of, or in conjunction with, ROM memories may be implemented. 
The memory map of the Terminal including interface register locations ls as~follows: 

256 B es 

256 Bytes 

16 k Bytes 

16 lC Bytes 

3.2.4.1 ROM/PROM Memory 

Scratch Pad 

Variable Length 
System Working Area 

Dis?lay R•fresh 
Me100ry (Variable) 

PIA/ACIA Registers 

Device Firmware 

System Firmware 

32 k Bytes 

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.l Electrically Alterable Read Only Memory: The T•rminal contains a 1400-blt 
electrically alterable read only memory (EAROM) which ls 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 3.2~9.3.l. 

3.2.4.2 RAM Memory 

The RAM section of the T~rminal memory is used for scratch pad, display refresh, and data 
storage_. The Terminal's RAM memory provides full buffering capabl 11 ty 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 •nd-a··val~d:'.er2!or-·:cheC?k 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 k 
RAM)• 
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3.2.4.2.2 Display Refresh: The Terminal's basic configuration contains 2 k of display 
refresh ine:tDory. The Terminal has avaUable the option of a 4 k display refresh memory. 
'nle maximum nwnber of displayable memory locations is dependent upon the display being 
used (Self-Scan or CRT) and the number of pages into which the memory ls divided (para­
graph l.2.4.3). The inaximum number of displayable characters and pages for the available 
display 111e~ry combinations are listed in Table 3 • 

. TABLE 3.. DI SPLAY /MEMORY CHARACTER AND PAGE COMBINATIONS 

Terminal Line Length Maximum Displayable Characters Maximum Pages at 
4 lines per page 

!D730 32 2048 (Standard) 16 
4096 (Optional) 32 

40 1920 (Standard) 12 
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 nmnber 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 extenqed 
up to the limit of the ref~sh memory in increments of four lines. All pages within a 
Ter.mlnal wi 11 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 Terinlnal ls also able to separate the data comm pointer 
from the display cursor, thus allowing keyboard data to be entered on one page and ••ternal 
data (remote controller or peripheral data) to ·be entered on another. Format and edit 
functions that are data comm initiated will affect data on the data comm pointer page only. 

I 

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 tranS'lDit 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. 
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3.2.4.3.1 Display Cursor Paging: Moving the display cursor across refresh memory page 
boundaries will occur through use of any of the following functions: 

(a) Page Advance* 

(b) Page Back* 

(c) Scroll Up 

(d) Scroll Down 

(e) Cursor Alignment:-

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 fllllction 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.l.6)Filill cause the 
cursor to appear it 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 ftmction is enabled through a keyboard 
CTRL or software ESC sequence (Tables 11 and 13 respectively) 
and wirl move the display cursor to the location and page on ,,: 
which the data comut-'pointer is positioned. The cursor align­
ment function is ignored if the data comm pointer and display 
cursor are on the sa111e page. 

*Page advance and oage back functions shall cause 8-line forward or reverse tab when the 
Terminal ls configured for a TD700 extended memory environment. 
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3.2.4.3.2 Data Comm Pointer Padng: Moving the data comm pointer across refreslii memory 
.page boundaries will occur through the use of the following functions: 

(a) Select Page 

(b) Transmit 

3.2.5 Power Su~ply 

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

Depression of the XMT key on the keyboard will cause the 
data comm pointer to become aligned to the dlsplay;cursor~ 

The ~over SUDD1Y ls 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 capabl'e 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 3.1.6. 

Burroughs specification 2555 0203 provides the detailed characteristics of the power supply. 

3.2.6 Communications Interface·· 

The types of communications interfaces used ln~the TD730/830 Terminal are described in the 
following sectio.ns. (peripheral interface is covered in se

0

ction 5. Tbe.·T-sean Terini"nal 
interface is covered in Appendix II~) 

3.2.6.l Terminal Interface 

The Terminal is capable of operation ln 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 international market, the Two-Wire Direct 
Interface (Burroughs Specification 1700 3195), and the Burroughs Direct Interface 
(Burroughs Specification 1498 S303) to the extent specified herein. Line protection in 
conformance to BPO Technical Guide No. 25, paragraph 2~ ls provided, as required, in the 
international interfaces of the TD830 terminal. 

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

3.2.6.l.2 Asvnchronous Data Communication: For asynchronous data communication, each 
transmitted character shall utilize ten nominally equal time intervals represe~ted by a 
start bit, eight bits of information, and a stol) bit. The start bit will be a binary "O" 
(s~acing palarity) ~nd will be followed by seven bits of character code, trans~itted with 
the least significant bit first. The ninth trans~ltted bit is a ~arity bit (selected to 
make the nUlDber· ot binary "1" or marking bits even, excluding the start and stop bits). 
The st~p bit is a binary "l" (marking polarity). 

3.2.6.1.3 Synchronous Data Communication: For synchronous data commtmicatt'on, 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 "l" or marking bits of the eight-bit group odd). 

I 

' 
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3.2.6.l.4 Synchronous Idle Character (SYN): The SYN character ls used in the synchronous 
data communications 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 dot 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 (l 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) circuit~ shail 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 requ.irea ~nly two data interchange circuits and one signal 
ground interchange circuit. ?he Terainal connectors for aceomodatlng the eommtm.ication 
lnterf aces are l'isted in Table 4. 

TABLE 4. CONNECTOR AND PIN ASSIGNMENTS FOR COMMUNICATIONS INTERFACE CIRCUITS 

CIRCUIT !!! ccrrr 

Protective Ground AA 101 

Signal Ground AB 102 

Transmitted Data BA 103 

·Received Data BB 104 

Request to Send CA 105 

Clear to Send CB 106 

CONNECTOR 
NO, 1 

1 

7 

2 

3 

4 

5 

CONNECTOR 
NO, 2· 

1 

7 

2 

3 

4 

5 

CONNECTOR 
NO. 3 

1 

7 

2 

3 

4 

5 

· Data Set Ready cc 107 6 6 6 

Data Terminal Ready CD 108.2 

Connect Data Set to Line 108.1 

Ring Indicator (9) CE 125 

RCV Line Signal Detector CF 109 
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20(4) 

22 

8 

20(4) 

20(4) 

22 

8 

20(4) 

20(4) 

22 

8 
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TABLE 4. CONNECTOR AND PIN ASSIGNMENTS FOR COMMUNICATIONS INTERPACE CIRCUITS (CONT) 

CIRCUIT c:c::n CONNECTOR CONNECTOR 
NO. 2 NO. 3 

Data Signal Rate Selector 111 

CONNECTOR 
NG, 1 

23(5) 23(5) 11(5) 

Select Trans. Frequency 126 

il.4(7) 

115(7) 

116(8) 

11(6) 11(6) 

Transmt tter Signal Thnlng Element DB 15 15 15 

Receiver Signal Timing Element DD 17 17 17 

Select Standby 1 24 24 

NOTES TO TABLE 4. 

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

2. 

3. 

4. 

-... 
•· - . 
.... : . 
5. 

6. 

7. 

a. 

Connector No. 2 Consists 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 sha·ll be similar to th~ 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 duration 
of call. 

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

The data signal rate selector lead shall provide a·.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 lea4 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 CC!TT V23 and V26 data sets (paragraph 3.2.6.4.2). 

The select transmit frequency lead shall ?rovide a positive or negative voltage 
tor frequency selection. A oositive voltage on this lead shall condition the data 
set for the higher frequency. A negative voltage on this lead shall condltl~n thel 
d.-it~:-set for the tower frequency. Positive or negative voltage select·ion 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 systelDS. 

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

9J Circuit CE (Ring indicator) is not used by the Terminal. 
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3.2.6.2.l Sequence of ~eguired Circuits: The sequence of required ·circuits during the 
transmit sequence and:teeeive sequence is given in Table 5. 

TABLE 5. SEQUENCE OF REQUIRED CIRCUITS 

CIRCUIT 

Transmit Sequence: 

Data Terminal Ready or 
Connect Data Set to Line 

Data Signal Rate Selector 

Select Transmit Frequency 

Data Set Ready 

Transmit Signal Eleme~t ,Timing 

Request to Send 

Clear to Send 

Transmit Data 

Receive Sequence: 

Data Set Ready 

Receive Line Signal Detector 

Receive Signal Element Timing 

Receive Data 

PRINTED Hf U".S:AM£RICA 

CD 

CH 

cc 

DB 

CA 

CB 

BA 

cc 

CF 

DD 

BB 

CCITI' 

108 

111 

126 

107 

114 

105 

106 

103 

107 

109 

115 

104 

NOTES 

Required for certain CCITI' data sets 

~equired for certain CCITT data sets 

Synchronous data sets 

Transmission on this lead ls terminated 
if any of the following three circuits 
go "off": 

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 synchrontsm 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 to 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 ls 
1000 feet or a length specified by the manufacturer of the data set. The interface cir~!·~~r. 
cults will comply with paragraph 3.2.6.2. Tbe Terminal provides wlthl-n its connector an,·~ 
input and output set of eonnectlons. 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, &nQ are reconstituted to specified levels by driver circuitry ·before­
being applied to the output connections !or transmission to the succeedipg Terminal in the 
string. The Terminal provides the interface signal a~llflcation regardless ot whether 
that signal is utilized by the Terminal within itself. The Terminal ls not responsible for 
re-establishing timing or J)hasing degradations which may occur durin~ the transit of the 
signals along the concatenated Terminal c~ain. Should the final Terminal in the chain be 
the TD730/810, that Terminal shall not require termination for the unused concatenation 
drivers. Disconnecting or remO'l'ing power from any Terminal in the chain will disable all 
Terminals beyond the disabled Termfnal. The cable connectors are configured as mating . 
connectors in order to enable eontinufty of the Terminal chain when a Ter:minal ls 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 l TC 
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 tral\Slllit its data as a result. To 
overcome the dlf'flculty, 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 2• or 4-wire config­
uration ts selectable througi · -ke-Y.board ·~cnu. ·sequ.n~s -•s 'defined :in :·paragraj;h '"'·3.a~s. 
Stop/G<J data transmission can be accollJl>llshed 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-S,nd. 

(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. 

I 
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3.2.6.3.2 Concatenation Cabling Limitations: The number of TD730/830 Terminals in a con~·.·­

catenated chain composed solely of TD730/830 Terminals is not limited electrically by the 
delay characteristics of the chain. The number of TD730/830 Terminals in the chain is 
limited only by the available ADl and AD2 addresses within the particular system. 

(a) Asynchronous Operation 

(b) Synchronous Operation 

The maximum Terminal to Terminal concatenated cable 
length shall not exceed 1000 feet for cable 1699 3396. 

,No limitation on cum~Jative cable length shall be !~­
posed other than the available address limitation on 
multiple Terminal concatenation. 

The 1D8.Ximum cumulative concatenation cable length per­
m! tted,'.during synchronous operation is as follows: 

9,600 bps 400 feet 
4,800 bos 800 feet 
2,400 bps 1600 feet 
2,000 l:tps 2000 feet 
1,200 bps 3200 feet 

600 bps 6400 feet 
""°', 

3.2.6.3.3 Concatenation Cables: For concatenating the TD730/830 family of Terminals, four ·~ 
specific cable types are required for compliance with the various possible comblnations: 

(a) 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 4) depend­
ing on the domestic or international market being served, and a jack on the Ter­
minal end conforming to Connector No. 1. For domestic applications, this cable 
type (using Connector No. 1 on both ends) ls identical to the cable of (b) below. 

(b) Terminal -to Terminal '!" A family of cable lengths (15, 25, 50, or 100 feet) which 
contatn:·::a ~plug·-and' .jack= on,·,tfle:·_respecttve _.ends, -cbnforming·:t:o · t~e ~-mating pair of 
Connectors No. 1 (Table 4). 

(c) Tet"11~al Concatenation Adapter - A cable assembly consisting of three type No. 1 
connectors and two cables in a "Y" configuration. Each cable is one foot.in 
length with a connector on each branch. The left connector ls capable of mating 
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. 

(d) Terminal to TC Series Terminal Adapter - A cable (1 foot in length) which con­
sists of a Type No. 1 jack-connector and a TC Series_ CLC-plug connector on the 
res~ective cable ends. This adapter cable will be supplied by Burroughs Plymouth 
Plant. 

3.2.6.4 Interface Data Rates and Data Sets 

The Terminal is car.>able of ooerating with both domestic and international data rates and 
data sets. All data rates are keyboard selectable with ~ertain data rates being configura­
tion changes as defined in paragraph 3.2.8. 
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3.2.6.4.1 Domestic Anolications: The Terminal ls capable of opera~ing with the data sets 
or their equivalents in domestic applications as described below: 

(a) 150/300 bps Asynchronous -,!his interface is compatible with the Bell 103 data 
set family or equivalent. 

(b) 600/1200 bps Asynchronous - This interface is compatible with the Burroughs TA713 
data set or eq~lvalent, including the Bell 202 family. 

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

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

The !enainal has the capability of synchronous data communication in both two- and four­
wire circuits with these data sets •. In four-wire circuits, the Terminal is capable of 
operation with the condition of continuous carrier in which the TDansmit and Receive 
carrier circuits in the data set simultaneously remain in the •on" condition. Provision 
has been made for the New Sync signal in the data set interface in order to permit commu­
nications interchange at lower tum-around times in the data set. 

(e) 4800 bps Synchronous - This interface is compatible with the Burroughs !A733-48 
data:·set~_or··.-,qulvalent.- tnoludimg·· the-'Bell- 208. data ·set family. 

(f) 9600 bt>S Synchronous - This interface is compatible with 9600 bps data sets 
which conform to- the EIA RS232C interface requirements. (Bell 209 or equivalent) 

3.2.6.4.2 International Aoplleatians: The Terminal conforms to the interface circuit 
requtre111ents defined by CCTTT Reco111U1endation V24 and operates With the following data sets 
or equtvatents in international a~t>llcations as described below: (see paragraoh 3.2.6.2 
for reference to V24 signal interfaces.) 

(a) V21 Data Set - The Terminal will operate in a compatible interface with the V21 
data set ori:.quivalent-1. tnoluding.,..th• Gro n.t"•t. :.?.-0

• Opera~ion .. ls-- asynchronous 
half-duplex at data rates ot 150 or 200 ~ps. Circuit 126 selects the tra~smlt 
frequency--for the data set. A positi"ve voltage is used to select frequency No. l 
and a negative voltage ts used to select frequency No. 2. This adjustment is 
made by a fl e ld engineer. 

(b) V23 Data Set - The Terminal will operate in a compatible interface with the V23 
data set or equivalent, including the BPO Datel 1 and Burroughs TA753. Operation 
·u.- ·asynchronous· hatf-dup-lex· at data ·ratn -of· 600/1200,bps-. Circuit 111 selects 
the data rate. A positive voltage is used to select 1200 bps operation and a 
negative voltage is used to select 600 bps operation. The Datel 1 operates 
normally on a four-wire connection, but has the capabi 11 ty of being switched to 
two-wire standby connection. The ''Request-to-Send"/"Clear-to-Send" delay in 
two-wire operation is 200 ms. This delay is provided internally by the TD730/830 
Ter:minal for both 600 and 1200 bps data rates. 
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3.2.6.4.2 International Applications (CONT) 

(e) V26 Data Set - The Terminal will operate in a compatible interface with the V26 
data set ar equivalent, including the GPO Datel 7. The mode of operation is 
synchr~nous. Using the Facility 3 f~rm of the data set, operation 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 Setect (CCITT Circuit 116) will select the primary or.alternative . 
channel, and CCITT Circuit 111 (Data Signal Rate Selector) will select which ·of 
the alternative channel data rates will be used. The possible combinations are: 

DATA RATE 

2400 bps 

1200 bps 

600 bps 

CIRCUIT 116 

OFF (-) 

ON (+) 

ON (+) 

CIRCUIT 111 

Net Enabled 

ON (+) 

OFF (-_)_ 

3.2.6.5 Options to RS232 and CCITT Interfaces 

3.2.6.5.l 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 daea sets in inter­
national applica~lons. 

.~ 

CTRL, 

CTRL, 

CTRL, 

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

space, H, CTRL 

space, J, CTRL 

snace, K, CTRL 

TABLE 6. KEYBOARD CTRL SELECTABLE DOMESTIC DATA RATES 

DATA RATE 

600 bps 

1200 bps 

1800 bps 
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3.2.6.5.1 Keyboard Selectable Data1Rates (CONT) 

(b) International Synchronous and Asynchronous Systems: For international synchron­
ous and asynchronous systems 3 data rates are selectable. The keyboard CTRL 
control selecting sequences and selected data rates ~or certain data sets are 
listed in Table 7. 

TABLE 7·. KEYBOARD CTRL SELECTABLE INTERNATIONAL DATA RATES 

KEYS .. DATA. RATE. DATA SET ··MODE · ccrrr.· CIRCUIT* 
CIRCUIT LEVEL 

... 

CTRL, space, H, CTRI 600.·bps** V23 Asynchronous 111 Low (-) 
CTRL, space, J:, CT~ 1200 bps V23 Asynchronous 111 High (+) 
CTRL, space, H, CTRl. 6PG bps V26 Synchronous 111 Low (.) 
CTRL, space, H, CTRL· 600 bps V26 Synchronous 116 High (+) 
CTRL, space, J~ CTRL 1200 bps V26 Synchronous 111 High (+) 
CTRL, space, J., CTIU..· 1200 bps V26 Synchronous 116 High (+) 
CTRL. space, K, CTRL 2400 bps V26 Synchronous 111. Low (-) 
CTRL, space~ ~, CTRL 2400 bps V26. Synchronous 116 Low (-) 

*The circuit level voltages shall ~ as follows: 
High (+) • +5 to +15 volts DC 
Low (.) • -5 to -15 volts DC 

**'nte 600 bps asynchronous data rate se·lect!on,Tt!!"quires s~lecting. tjie_'. 
Request-to-Send/Clear-to-Send delay ot'"200 ms (paragraph 3.2.6.3.1). 

3.2.6.6 Modem Expanders 

The Terminal communications interface has the capabiUty of being connected to and 
operating with the TABOO Series of Burroughs Modem Expanders~ or their equivalents. These 
are the TAS00-1 (4 Terminals), TA800-2 (8 Terminals). TAS00-3 (12 Terminals),~artd~TAS00.:..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 tmder which specification 1700 3195 will be met are: 

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

I 
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3.2.6.7.1 Conditions (CONT) 

(b) 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 

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

(d) The characters of a message sequence shall be in accordance with the following 
Terminal multipoint comm~ications procedures: POL (paragraph 4.2.7.1.l); 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. · 

(e) 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 TDl cable characteristics including gauge and shielding 
conform to Burroughs drawing 1110 0062. The number of Terminals in a TDI 
installation is limited to a maximum of nine on a 1000 foot cable. 

3.2.6.7.2 Exceptions: The exceptions to specification 1700 3195 are: 

(a) Circuit M - Protective Ground (reference paragraph 3.4.1 of specification 
1700 3195). This conductor ls electrically connected to the equipment frame. 
The TDI cable shield ls connected through pin 1 of the RS232 connector. 

(b) 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 ls not connected to circuit AA. The black conductor of 
the TDI cable is connected through pin 7 of the RS232 connector. 

(c) Circuit BA - Data (reference paragr~ph 3.4.3 of specification 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. 

(d) The ZERO (spacing) 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). 

(e) 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 of 
specification 1700 3195).. Up ~o 100 mA of current can be drawn for a maximum o 
20 ps (reference paragraph 3.7.4 of specification 1700 3195). 

(f) 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) '!he effective open-circuit shunt capacitance between circuit BA and circuit 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 Oir~ct Interface 
specification 1498 5303 in serial, asynchronous connectlans. 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 !9.2 k bps, at a maximum cable dis­
tance of 15,000 feet are pro11ided. The combination of the parameters of data rate, maximum 
installed .cable length and cable wire size provide the limits which govern each BDI lnstal~-:­
lation. The inter-relationship of. these parameters is given in speciflcatton. 1498 5303. 
The Ter.nttnal 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 twenty 

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 
No. 1537 3657). 

3.2.7 Standard Keyboard Unit (Opticinal keyboard referenced in paragraph 5.5) 

The Terminal contains a keyboard unit which provides for manual data entry into the display 
The keyboard unit ls comprised of a· keyboard assembly which includes the decoding circuitry 
required. to develop data· codes·, and an indicator· asse.mbly which cont'ains status indicators. 
Keyboard entered data is simultaneoaslystored in the refresh memory and· dtsplayed on the 
Self-Scan panel or the CRT. The key characteristics (includ-tng spactng,· pressurer and 
throw) are similar to those of an elec~ic office typeln"iter. Two basic configurations of 
keyboard aTe available; the a-lphanumeric typewriter keyboard (paragraph 3 .. 2.7-.4) and the 
auxt Uary 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 /fun~ticm: ·keys :•re operable In.. LOCAL mode. The LOCAL 

; · k•Y• scroll.;. and- page advance/Nck .. fuaot10ns-.(~ragraph .. 3.2.4.3,..1) .are. operable ln .. all 
:"" · ·· "lllOdes·. :· Tn adctteton l:o a, keyb.Oari set~ the keyboard· unU: contains. control keys- .and indlca­

"tf3rs tor the 9j.1.ect:1on ·and control· of··t:he varto·r:is operating modes (Tahle· 9') •.. The· dlmen- . ' 
sfons .. and weight of the keyboard unit and auxiliary keypad conform to Table 8. 
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3.2.7.l Keyboard Unit Characteristics 

The Termina1 keyboard tmits have characteristics to the extent specified ln Table 8 (See 
Burroughs speclficatlon 1691 2602 for detailed characteristics). 

TABLE 8. l<EYBOARD UNIT CHARACTERISTICS 

FEATURE CHARACTERISTIC 

Key.strok•·. 0.2 inches (approximate) (5.08 mm) 

Key ~ressure1 

Alphanumeric and Function Keys 

Mode Control Keys 

Output Level Compatibility 

Signal Outputs 

Data Line Output Voltages: 

Key Non-Operated 

Key Operated 

Strobe Line Output Voltages 

Function Keys 

Control Keys 

- Two Key Rollover 

Shift Key Control 

Shift I.eek 

HEIGHT 

~yboar_a Unit 3~2 inches·:~ 
(S:L mm). 

Auxiliary Keypad 3.5 inches 
(89 mm) 

PRINTED If( tr...:AMUUCA 

3 01.mces (approximate) (85.2 grams) 

9 01.mces (approxiJDate) (255.6 gl!ams) 

Tl'L 

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

+2.6 volts DC minimum (Logic O) 

0 to +0.45 volts DC maximum (Logic 1) 

Same as data lines except that they are delayed 

11 coded, 2 noneoded-.' 

5 coded 

Two key rollover maintains the data code produced 
when the first key is pressed and a second key ls 

·pressed before the first key ls released. When the 
first key ls released, the data code produced by the 
second key ls applied as the output. During any 
multi-key action the strobe shall be Logic o. 

Electronic, non-locking 

Alternate action, locks shift key in shift position 

WIDTH DEPTH WEIGHT 

14.3 ._inches · 6.9 inches 6 potmds 
(363. mm) . (175 mni) (2. 7 kg) 

5.6 inches 6.6 inches 2 potmds 
(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 all)hanumeric keyboards for international use. These key­
boards provide the special characters and symbols required by various countries. Alpha­
nU111eric keyboards are available for the country groupings indicated in section 7. 

3.2.7.4 Alphanuineric Typewriter Keyboard 

The alphanumeric type;,riter keyboard confl.gured for the 95-character ASCII character set ls 
available for the Terminal. This keyboard contains 69 keys and is configured accordi~g 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. T\1.is T~rminal is a 
receive-only Terminal which accepts data from the central processor into the display memory 
and presents this data on the display. 

3.2.7.6 Security Lock (Option, Factory Installed) 

A security lock i·s. available as a factory installed oPtion for the keyboard. The security 
lock electrically inhibits unauthorized use of the keyboard by disabling the MOS encoder 
autouts. The security lock consists of a tumbler lock with·-; a removable key and is located 
on the right side of the keyboard unit. 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 1 backspace, forward space, carr.tage 
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 ft.mction in successive display and memory 

·~· locations. Releasing the key terminates the repeat action. All keys are capable of •repeat 
action except the top row: CTRL, SPCFY, LOCAL, RCV, and XMT, and the character insert,key. 
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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-

. quences and shall be considered temporarily stored data. Any power-down of the Terminal 
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 
Optiona"i Magnetic Card Reader Mode (paragraph 5.3) 
Continuous Programmatic Mode Enable (paragraph 4.2.6.1.4) 
Characters/Line (paragraphs 3.2.l.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 (naragraph 4.2.6.3.1) 
No Cursor (~aragraohs 3.2.1.3.2 and 3.2.2.3.4) 
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 Deli111iter 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 4.2.1.1.1) 
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.~.6.2.1)° 

*Enable/Disable Line Monitor (paragraph 4.2.6.2.1) 
DCl 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, pa~agraph 3.2.1.3.6) 
Data Rates (up to 38.-4 k bps)(paragraph 3.2.6) 
TD700 Extended Memory Environment (paragraph 3.2.4.3.l) 
B9348 (ODT) Environment 
Optional Poll/Select Characters (Figure 7-1) 
A9249 Extended Line Enable (paragraph 5.4.2.4) 

*Pata Comm t.oop-back ThrouEh Fi~are (paragraph 4.2.6.4.3) 
SOH Clear (paragraph 4.2.7.3.2J 

*Can be implemented as a temporary change only. 
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3.2.S.2 Field Engineer Initiated Configuration Changes' 

!he field engineer shall use the following CTRL sequences to alter the Ter.minal configura­
tion: 

KEY SEQUENCE 

. CTRL, RWMODE 

CTRL, RA, "aaaa" 

CTRL, RC , . XXXX 

CTRL, RP, XXXX 

FUNCTION 

'nte C!RL~ RWMODE sequence causes the Terminal to enter an off-line 
mode, clears the refresh memory and enables the field engineer to· 
make configuration changes. 

Entry of the CTRL~ RA sequence followed by the hexadecimal memo2'ys 
address "aaaa" will cause the Terminal to display a 16-character 
ASCII message representing the 16 sequential bytes of stored data 
starting at memory location "aaaa.ft Once the !6-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 "aaaaft will cause thEJ Terminal to display a 32-~haracter 
hexadecimal message representing the 16 sequential bytes of stored 
data starting at mtnsory address "aaaa." Once the message is dis­
played, the field engineer may alter the message from the keyboard. 

The CTRL, RC sequence ska 11 be used after the CTRL, RA or CTRL, RH 
sequence and will cause the Terminal to write the displayed message 
into the 16 sequential telll1'orary 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. 

NOTE: Depression of the LOCAL key shall cause the Terminal to abort the off-line mode. 
XXXX are fill characters. 
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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 

. ESC, RA, (a) (b) (c) 

ESC, RH, (a)(b)(c) 

-ESC, RC 

ESC, RP 

ESC., RE, "aaaa" 

FUNCTION 

T~e 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 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 (c) of the ESC 
seqt1ence. 

(c) ?he ASCH data: ,tc!J' be written lnto the· ... ey.-­
This data may contain up to 255 characters. 

The ESC, RH (a)(b)(c) sequence enables the data comm to enter data 
in any read/write memory (RAM) area and will be interpreted as 
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) '!be two character, hexadecimal byte count used to identify the 
number of bytes of data contained ln part (c) of the ESC 
sequence. 

(c) 'nte hexadecimal configuration data to be written into the 
memory. This data may contain up to 255 characters. 

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. 

The ESC, RP sequence shall cause the Terminal to perform the follow­
ing ope~ations: 

L. E~ter.the off~line mode. 
2. Write data, previously entered using the ESC, RA-or ESC, RH 

sequence, into the permanent (EAROM) storage locations of the · 
Terlllinal. 

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

The ESC.,,. RE sequence wi 11 cause the Terminal to execute anv oro~am •. 
loaded by the ESC, RH sequen:ce st;arting· at llleJllO'ey address · 
"aaaa." 
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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 display. The types of lnfor-
11Jatlon displayed in the status line and relative position in which they appear are given 
betew: 

TD830 

[~rror Condl~lons Special Messages ( Page Number I 
mno 

(Error Conditions I Special- ( 

!Messages I Page Number ( 

3.2.9.l Page Number 

Tha 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 single page· operation shall not contain the word "PAGE" or the page 
number. 

3.2.9.2 s,ecial Messages 

The s~ecial message section ot the status line is used to display data comm entered data 
that can not be altered by the keyboard. Special messages of up to 52 characters ,_y be 
displayed without overwriting other data displayed in the status line. Typical "special 
messages" may include C01D1>Uter 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, 
4.2.7.1.6-, and 4.2.7.l.5 respectively) shall be used in conjunction with the ESC, RA se­
quence (paragraph 3.2.8.3) to write special messages. 

3.2.9.3 Error Conditions 

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

Error Condition 
Momentary Power Loss 
Block Check or Data Comm Hardware Error 

Keyboard Buff er Overflow 

Printer Hardware Error 
Power off or Faulty Cable Connection. 

Cassette Read or Write Error 
Incomplete Tape ColIDDand or CRC Error. 

Error Message Exa10ples 
''POWER· FAULT" · 
"DATA COAK ERROR" 

"KEYBD DATA LOS'I" 

"PRINTER ERROR" 

"CASSETI'E ERROR" 

3.2.9.3.l Message Personalization: The field engineer may alter any error message contain­
ed in the Ter:minal through CTRL, RWMODE; CTRL, RA, and CTRL, RP sequences (paragraph 3.2.8.Z) 
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 DES I GN CHARACTERISTICS 

4.1 GENERAL FUNCTIONAL CHARACTERISTICS 

Functionally the TD730/830·Ser1•s Terminal ·:is ~prised of- five. lnterdepend~nt .subsystems: 
Keyboard unit, Interface system, Irisplay system, Microprocessor/memory tmit, and the 
Power Supply. Each subsystem (except power supply) can be implemented in standard or 
optional configurations Yhlch are linked together by the control circuitry of the 
microprocessor to form the complete Terminal. A functional layout U shown in Figure 4-1. 

DATA 
COMMUNIC ATIONS 

A 

DISPLAY 

DISPLAY SUBSYSTEM/PIA 

MPU 
RCM-RAM 

INTERFACE 
PIA- ACIA-USRT 

p ?~ 

PERIPHERALS 

KEYBOARD UNIT 

FIGURE 4-1. FUNCTIONAL LAYOUT 

~R 
SUPPLY 

] 
.,..._., 

,, 
PERIPHE RALS 

NLY) (MCR 0 
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4.1.1 MPU Board 

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

The control hardware includes the microprocessor, system clocks, memory address logic, and 
memory refresh logic. 

. 
The primary memory ls comprised of Read Only Memory (ROM) and dynamic Read/Write Memory 
(RAM). The ROM memory elements may be substituted wt th Programmable ROM as defined in . 
paragraph 3.2.4.1. 'nle 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 serf al conversion logic. and electronics for generating data highlights and 
display control. 'nle PIA interface separates the control messages, such as the display's 
beginning memory addresa, 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. 'nle character generator converts the data ·:: 
codes into dot pattern lnf ormation which is then serialized and transferred to the display. 
The data highlights generated on the 'II>730 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 'l'D830 display board provides the following signals to the CRT display: horizontal sync, 
vertical sync, 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 EA.ROM· · ~ which stores the terminal configuration information. 
Interfaces provided by the interface board consist of the following: 

Keyboard parallel interface (paragraph 3.2.7) 

Asynchronous. serial data comm interface (paragraph 3.2.6) 

Synchronous. serial data comm interface (paragraph 3.2.6) 

Two-wire direct ('!DI) serial data interface (paragraph 3.2.6.7) 

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

20/~0 mA current loop printer interface, 110 bps ·(i)aragrapn·s.4.1) 

TC 4000 Printer interface, 300 bps;r BDI with sharing control lines (paragraph ~.4.3) 

A9249 .(ODEC) parallel data printer interface (paragraph 5.4.2) 

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

Tape cassette, serial 4800 bps · data interface (paragraph 5.2) 

T..;.scan interface>(Apl>endlx II). 
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4.2 

4.2.1 

REVISION 

SPECIFIC FUNCTIONAL CHARACTERISTICS 

Fonnat 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 g±ven 
·tu., theJ-l'o.t:l"o..l ftg"'-sUb•·t>araglt-a phs. 

4.2.1.l Forms 

The Forms mode of Terminal operation provides the capability for the handJ.ing of protected 
and unprotected data by the Tenninal in both message reception and transmission modes. The 
central processor will cause the Terminal to operate in the Form:s 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 to alert the operator to the active 
Fonns status and the cursor is placed to the right of the first left delimiter from the 
home position. ~e proper ESC sequence (Table 13) in the same message deactivates the Forms 
mode. -~ · 

In the Forms 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. entrj' and edit. Unprotected data fields and tr.anaini-ttabl-. 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 (C>) and RS (<l) symbols upon entering Forms mode. The 
US character (column 1, row 15 of Figure 7-1) is the delimiter preceding an unprotected 
data field. The GS (~) character (column 1, row 13 of Figure 7-1) is the delimiter 
preeedillgc. an unprotected, right justify· data field (Table 10 ). !he FS r:>_) character 
(column 1, row 12 of Figure 7-1) is the delimiter p~ce.diiig: a transmittable protected 
data field. The RS character (column l ,_ row 14 of Figure 7-1) is the delimiter following 
th~ unprotected, transmittable protected, and right justify data fields • 

.. :-= .... _ - - -

When in Fonns mode, all cursor movements including 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 wri_tten 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 ~ 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 (C>) or GS (6) delimiters are used prior 
to an RS (<J) del~ ter. · 

During Forms mode, activation of the clear key shill cause the Terminal to erase either the 
unprotected data or the. entire Form depending on the configuration option selected 
(para.graph 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.l Forms (CONT) 

When transmitting a message to the centra 1 processor while in Forms mode, the Termina 1 wi 11 
transmit the unprotected data and all protected data contained within the transmittable 
protected data fields. The qualified data that is transmitted begins at the cursor location 
and ends at the stored ETX character. If no ETX character is stored, then the transmission 
of qualified data will be from home position to the cursor position. A mess~ge transmitted 

·by the central p~ocessor 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 FoI'ms 
mode. A typical Forms m~ssage from the central processor to the Terminal will have the 
following sequence: 

STX, P ••• P , C> , U •••• , <1 , P ••• P ,, 0, P •• , <l , P ••• etc, ESC, W, ETX 

where P is protected data characters and U _ls unprotected data charact.ers. When the Termi­
n~l is not in the Forms mode, the FORMS indicator is extinguished and delimiter characters 
are n~t 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 ts included without at 
least one valid un1'rotected data field, the Terminal leaves the Forms mode, the FORMS indic·a 
tor ts extinguished and the cursor is halted at the first position of the display. The Ter­
~tnal 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 CTRL 
control (provided at least one left delimiter is displayed), thereby lighting the indicator.· 
The coordination of Forms status with the central processor shall be the operator's respon­
sibility when the CTRL control ls used. The Forms enable (DC2) character ls selectable in 
the TD730/830 through keyboard CTRL or ESC sequences (as defined in paragraph 3.2.8) for 
com~atibility 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. ' 

' _j 
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4.2.1.2 Search Mode 

The search mode shall be enabled/disabled through keyboard CTRL control (Table 11) or 
software ESC control (Table 13). If enabled, placing the Terminal in Forms mode will cause 
an immediate search for either the error character (:) (column 7, row 12 of Figure 7-1), 
or an opening dell.miter.If .. tluJi"-cursor stops~:on ·anerror character ( ! ) in a, protected field, 
data can be written into that one location. Either entering data or depressing the SKIP 
key will cause a skip to·the next field or error character. Through use of keyboard CTRL 
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 For.ms mode _and -
search made, 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 ln Forms except 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 ln the same Terminal. Variable tabulation is the standard 
configuration, while the fixed tabulation feature shall be obtained through - keyboard CTRL 
or software ESC sequence~ as defin~ in paragraph 3.2.8. 

·4.2.1 .• 3.1 Fixed Tabulation: 'lbe Terminal has the capablll ty of fixed tab stops which are 
enabled through keyboard CTRL - or software ESC sequence {paragraph 3:.2.8)~. The 
first character i>osit1on of each display line and every eighth character position there­
after in that line will be a fixed tab stop location. The unshlfted 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 position:of 
the next 1 ine. 

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 variable tab stops. In For.ms mode, reverse tabu­
lation will cause the cursor to be positioned at the first data ~ntry position of th~ prior 
unprotected field. 

4.2.1.3.3 Variable Column Tabulation: A Yartable 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 eolwnn 
position to be stored in tab stop storage. The tab stop storage may also be cleared by 
software ESC control (Table 13). Either variable column 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 op~ton is capable of operating 
with either fixed or variable tabulation in either Forms or Non-For.Dis 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 the 
next field. If the field ls a right justify field, a field identifier ( ...... ) will be written 
·into the first position following a left delimiter. During transmission, the character 
spaces between the field identifier and the next field will not be transmitted. 

In Non-Forms mode, the ~shifted 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 identifier 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 frOlD the central 
processor. 'nils function is performed using a four character ESC control message (ESC " 
COLM ROW). 'nils message will be interpreted as follows: 

1st Character 
2nd Character 
3rd Character 

4th Character 

ESC control function 
" control function is cursor preset 
COLM, any character, of which the first seven binary bits shall pre­
set the cursor column counter: COLM • (32)2 + (n)2 where O'n' 
(characters per line - 1) 
ROW, any character, of which the first seven binary bits shall pre­
set the cursoi: row counter: ROW • (32)2 + (nh where o, n ~ 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). 

4.2.1.5 Page Roll Up/Down 

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 whi~e the cursor 
remains in a fixed position in relation to -the page. During a roll up function, all of 
the data on the display ls simultaneously transferred line-for-line up the page. The 

·data transferred from the top line wil l·i appear on the bottom line causing a twap.:o.aromid" 
effect. The roll down function ls converse to a roll up function. In the case where more 
than one page ls displayed on the Terminal's display, data will roll up or down within the 
page and the wrap-arotmd effect will cause data to be transferred between the top and 
bottom of the page. The page roll ftmction is inhibited during Forms mode. 

4.2.1. 6 Display Scroll Up/D~·:· 

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 positi9n 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 dis~ 
play will shift off the display and new data will appear on the bottom line 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 wi 11 be ignored. The scroll doWn is converse to a scroll up ftmction except that / 
when the first line of me'IDOrY is displayed, succeeding scroll down functions will be · 
ignored. 
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4.2.l.7 Variable End of Page Alano 

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

4.2.1.8 Wrap-Around Inhibit 

The Terminal has the 9apabtlity of inhibiting the cursor from advanctng beyond the last 
character post tion of a page as addit:.fottal::keyb.,•~:~data ts entered. This wrap-around in-_ 
hibit function ls enabled through CTRL or ESC sequences (as defined in paragraph 3.2.8) and 
vt.11 cause character overwriting ln the last character positinn of the page. The wrap­
around inhibit function ouerates in Non-Forms mode only. 

4.2.2 Edit Functions 

The Terminal has the capability to perform cettain 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.l 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 into a character insert mode. Subsequent depression of an alpha 
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 µnptotecced::4ata 
field in which the cursor is located. 

The Ter.minal 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 locatiort. 'nle 
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 perforllled on a page basis. 
The succeeding characters down the entire page are moved one space to the left and up line 
by tine. 

When in the Forms 111Cde, the delete function causes data shifting within the unprotected data 
tle\d. tn vhteh th• cursor ts located. 

The Terminal also has the capability ryf performing the character delete function through 
ESC control (Table 13). 

fttUllTED 1.- tr.S'.AMCRICA 
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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/ 
1.nsert. functions are lnl tlated by the LINE DEL/INS key (shifted and unshifted respectively) 
or by ESC control (Table-13). This function ls inhibited in Forms mode. 

4.2.2.4 Clear to End of Line/Page 

The Terminal has the capabiltty to clear data from the cursor position to the end of a line 
or page. In Non-Forms, the CLR EOP/EOL key (unshlfted) clears all data from the cursor 
position to the end of a line. In Forms, the CLR EOP/EOL key (unshifted) clears all data 
from the cursor position to the trailing 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 is also capable of initiating the clear to end of line/page functions through 
ESC control (Table 13). \ 

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 wi 11 cause the bottom llne 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 ftmction is inhibited during Forms.mode. 

- 4.2.2.6 Lower Case Lockout 

The Terminal has the capability through 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.l Keyboard Unit Controls and Indicators 

'nle 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 thei.r 
respective functions. 

CONtlOL/INDICATOR 

Keyboard Controls: 

XMT key 

RCV key 

LOCAL key. 

SPCFY key 

CTRL key 

Keyboard Indicators: 

RCV 

PRINTID lft tf.S:AM£RICA 

TABLE 9. KEYBOARD UNIT CONTROLS AND INDICATORS 

FUNCTION 

Transmi~ key~ Depressing · the XMT key places the Terminal in 
the Transmit mode of operation, lights the XMT indicator, lniti 

4'bis a Transmit operation, · · , · · - · · · 

Receive key. Depressing ~ the RCV key places the Terminal in 
the Receive mode of operation and llghts the RCV indicator. 

De.pressing · the LOCAL key places the Terminal in the Local 
mode of operation and lights the LOCAL indicator. 

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). 

Control key. In unshifted mode, activation of the cm. 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 ~s 
activated in the unshlfted mode. 

The Transmit mOde indicator is illuminated by the activation of 
the XMT key .and .litd:ieates- that: the 'Iet:minaI .-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 ls switched to Local mode. 

The Receive mode indicator is illuminated by the activation of 
the RCV key or by the successful completion of data transmissio 
from the Terminal. The indicator signifies that the Terminal 
is prepared to receive data. The indicator is extinguished 
when the Terminal is switched to the Local or Transmit modes. 

(A sue essful Forms-Search .transmission places Terminal in LOCAL 
mode 
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TABLE 9. KEYBOARD UNIT CONTROLS AND INDICATORS (CONT) 

CONTROL/INDICATOR FUNCTION 

Keyboard Indicators: {CONT) 

LOCAL 

FORMS 

CTRL 

ENQ 

ERROR 

PIUNTED II( lf.~AMHICA 

The Local mode Indicator is illuminated by the activation of 
the LOCAL key or by use of the keyboard when the Terminal ls 
in the Receive mode with no data being transmitted to the • 
Terminal. It ls 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 ls extinguished when the 
Terminal is switched to the Receive or 'J;ransmit modes, 

The FORMS indicator is illuminated when the Terminal ls 
operating in the Forms mode. The Terminal shall be placed in 
the Forms mode either by the receipt of the DC2 character, 
proper ESC~ s~quence,:.· or. by nse of :the·:CTRL, ·w·:sequence by 
the Terminal operator (at least one leading delimiter must be 
in the display data). The FOIUG indicator ls extinguished 
either by the receipt of a central processor message with no --\ 
ESC control character, with an.';ESC 0 control character cancel~- V 
Ung F.qrms, or by generating the proper CTRL control code from 
the keyboard. See paragraph 4.2.1.I.for·descri-ption of_~rms 
mode. 

The Control indicator ls illuminated upon activation of the 
CTRL key. The control indicator remains Uluminated until 
such time as the control sequence is completed • 

. · ... • 

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 ln the 
Receive mode. The indicator ls extinguished by entering the , 
Receive mode or by operator activation of the LOCAL key. l'he 
audible alarm sotm.ds in conjunction with the ENQ indl1'&1:or 
at the central processor transmission attempt. 

The ERROR indicator is 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 ls 
turned off by the successful receipt of a new message, or the 
activation of the LOCAL key. 
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TABLE 9. KEYBOARD UNIT CQNTROLS AND INDICATORS (CONT) 

CONTROL/INDICATOR 

Keyboard Indicators: (CONT) 

LTAI 

FUNCTION 

Line-Terminal activity indicator ls illuminated whenever data 
is transmitted from the central processor to any Terminal o~ 
the line. Whenever the addressed Terminal responds to the 
central processor, that Terminal extinguishes its LTAI indi-· 
cator. In norm.al operation, the LTAI indicator will blink due 
to the data line activity. An LTAI indicator which remains 
unilluminated indicates that the central processor ls not 
transmitting on that line, while an LTAI -indicator which 
remains illuminated indicates that the Ter.minal is not respond­
ing. 

4.2.3.2 Keyboard Function Keys and Definitions 

In add! ti on to the standard alphanumeric keys, the keyboard .contains'" functfon keys,.·. 
These keys are described in Table 10. All locations referenced (home, bottom or top line, 
etc.) are page locations unless the page length ls larger than the display. 

m 
+ (Line Feed) 

+ (Reverse Line Feed) 

.-(Backspace) 

-..(Forward Space) 

HOME 

CLEAR 

PllttNTaD IN" l.f.S~AMIRICA 

TABLE 10. KEYBOARD FUNCTION KEYS 

'FUNCTION 

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

Reverse llne feed causes the cursor to be moved up one line. 
When the cursor ta in the top line, reverse line feed causes it 
to reappear iD: the bottom 11 ne • 

Backspace the cursor one character. When the cursor 1 s at the 
left edge of the viewing area~ backspace causes it to reappear 
at the right edge of the viewing area, one· une higher.· If the 
cursor ls located at the home position, backspace causes it to 
reappear in the last position of the bottom line. 

Forward space moves the cursor one space to the right. If the 
cursor ls 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 .pageJ however, when in the 
Forms mode, only tmprotected data is erased.unless the ForJDS 
erase~-conflgurattort (paragrapb 4.2.1.1) has been selected. The 
CLEAR key operates in shifted mode only. 
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KEY -
RET (~) 

TAB 

ETX (I) 

us ( t>) 

RS {<j) 

CHAR INS 

CHAR DEL 

PIUNTCD IN" U".S~AMER1CA 

TABLE 10. KEYBOARD FUNCTION KEYS (CONT) -

FUNCTION 

Depression of the return key (RET t") 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 not'lnal oper­
ation the Terminal writes the CR character (\7) into mE!lDory. The 
't.erminal has the capabilities of not writing the CR character and/or 
interpreting the RET key as carriage return request without line 
feed. 

When the TerminaH is in Forms mode, depression of the RET key shall 
cause the cursor to perform the CR or CR-LF f~ctlon followed by a 
tab to the next unprotected data field. 

Terminal interpretation of the return key and writing of the CR 
character ('V) are controlled through configuration changes (para­
graph 3.2.8). 

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). Ai 
In Forms mode, TAB causes the cursor to move forward to the first V 
unprotected character location following1.the 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 identi­
fier feature is enabled (paragraph 3.2.8), the TAB key causes a 
field identifier ( ...... ) character to be written into memory (paragraph 
4.2.1.3.4). 

End-of-Text. Depression of the ETX key causes the symbol (X) to be 
written into me11JOry and the mnve111ent of the cursGr to the home posi­
tion. This symbol ts lntet"l>reted as the end-of-text character. 

Leading delimiter. The US key causes the symbol'."(t:>)~-to be written 
in to memory ·after'".:the :·iaer.fninal .~ i S'."'· placf!d t :in-.·· F~s .. ~dfi!. _ -~~ s .:· _symbo 1 
ls interpreted as the leading delimiter of an unprotected data field 

Trailing delimiter. The RS key causes the symbol (<l) to be written 
into lDemory axter~ttha~l1!2'1ninal1is~pl~dtiln.FF~.m.od,. -'This. ::symbol. 
is interpreted as the trailing delimi.ter of an unprotected data !lel 

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

Character :delete. 'Depression. of;~~he:-· c~~DEI..· k8T~ca-iises· ·the removal 
O£-the'.-<J.1splayed -charaC:ter::at·-~he·- cursor locatlon. The succeeding 
characters are moved one space to the left within the line or unpro 
tected data field (Forms mode). Depressing the· CTRL key prior to 
depressing the CHAR.:.DEL key causes the succeeding characters on the 
page to be shifted one space to the left and up line to line (para­
graph 4,2.-2,2) ~ 
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KEY 

SKIP 

RTAB 

REVISION 

EOP CLEAR 

EOL CLEAR 

DEL LINE 

INS LINE 

GS (6) 

PRINTED 1N' IJ'.s:AM£RtCA 

TABLE 10. KEYBOARD FUNCTION KEYS (CONT) . 

FUNCTION 

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

Jteverse Tab. When Forms ls dl~bled, depression of the RTAB~·key 
vtll cause the cursor to move to the prior tab,stop. In Forms,· 
the RTAB key causes a tab from an unprotected data field to the 
prldr unprotected data field. The RTAB key will ~perate 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 For.ms) from the·cursor position to the 
end of the page. 

Clear to End of Line. When For.ms 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 dell~ite~.- ·:··. 

Del~te Line. Depression of the shifted DEL LINE key causes the 
erasure of the line in which the cu-i'sof' t•~-:po$ttion:ed·:and'-af1··aati 
ti'Ftne'- Unes. bt!fldw to bf!""moved up~·ona~ tlne."--:.nif sT·funcfioii is'· .... 
tntH'btt&d"..--f:ii For.ms 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 ls lost. This function is inhibited in For.ms mode. 

Group Separator. With Forms mode enabled, this symbol is inter­
pre~ed as the leading delimiter of a right justified field (Table 
12). . " . . - ·- . . .·. - ·~' . 
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4.~.1.3 Keyb~ard CTRL Sequences 

The Termtnat keyboard sll~ws the ooerator and field engineer to control Terminal functions 
and Terminal operating configurations through the use of CTRL sequences. The operatbr 
initiated CTRL sequences are listed in Table 11. 

'nie optional configurations available to the Terminal are listed ln paragraph 3.2.8 along 
with the sequenc~ 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 perform~d by that key. 

KeI Seguence 

CTRL. space, @ 
) CTRL 

CTRL, space, A CTRL 
' CTRL, space, B, CTRL 

CTRL~ space, c, CTRL 
CTRL, space, D, CTRL 

CTRL., space, E, ETRL:-
CTRL, space, F, CTRL 
CTRL, .space, G, .CTRL 
CTR.I.• space, H, CTRL 
CT~, space, I, CTRL 

CTR.I.~ space, J, CTRL 
cnu., space, K1 CTRL 

CTRL, space, L, CTRL 
CTRL, space., M, CTRL 
CTRL, space, N, CTRL 

CTRL, sl)ace, O, CTRL 
CTRL 9 ' NiN2N; (Note . , 

. CTRL, " N*N*N* (Note 
' 1 2 3 

CTRL, lfo, M** (Note 2) 
CTRL, $, M** (Note 2) 

CTRL, 1., M** (Note 2) 
CTRL, &, M** (Note 2) 
CTRL, ' M** (Note 2) , 
CTRL, (, M** (Note 2) 
CTRL, ). M** (Note 2) 
... 
CTRL, * 
CTRL, + 
CTRL, , 
CTRL, -
CTRL, . 
CTRL, I 
CTRL, N*N* 

1 2 
(Note 1) 

CTRL, 

~ .... TIO llf '6".l":AMllHCA 

1) 

1) 

TABLE 11. KEYBOARD CTRL SEQUENCES 

Function Symbol Function 

Terminal Test 

Printer Test 
Cassette Test 
600 bps 

1200 bps 
1800 bps or 2400 
bps 

File Search 1 

File Search 2 

Read Page 
Read Record 

Read Page and XMT 
Read File add XMT 
Write to tape 
Write Form 
Backspace Mark 

PRINT Form,. 

Spare'.: 
Spare 
Spare 
Display resident character 
Initiate confidence test 

Spare 
Initiate printer test 
Initiate cassette test 
Data rate, 600 bps 
Spare 

Data tate1 1200 bps 

set 

Data rate, 1800 if asynchronous data comm, 
or 2400 if synchronous data comm 
Spare 
Memory saturation test 
Spare 

Spare 
Search tape 1 for file 

Search tape 2 for file 

Read page from tape 
Read record from tape 

Read page from tape and transmit 
Read tape file and transmit 
Write data to tape · 
Write unprotected data to tape 
Backspace one tape record 

Spare 
Spare 
Spare 
Spare 
Spare 

Spare 
Specific numeric control message 

Print unprotected data 
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TABLE 11. KEYBOARD CTRL SEQUENCES (CONT) 

Key Sequence Function Symbol Function 

CTRL, ; PRINT Page Print whole page 
CTRL,<(, COLM, ROW,(Note 3) --- Position cursor column/row 

CTRL, • TC 4000 Formatting 
CTRL, > --- Align display cursor to data comm pointer 
CTRL, ? 
CTRL~@ 
CTRL, A 

CTRL, B 
CTRL, c 
CTRL, D 
CTRL, E, 
CTRL, F 

CTRL, G 
CTRL, H 
CTRL, I 
CTRL, J 
CTRL_, K 

CTJ.U., L 
CTRL.~ M 
CTRL, N 
CTRL, 0 
CTRL, P 

CTRL~ Q 
crm:, R 
CTRL, s 
CTRL, T 
CTRL, u 

CTRL. V 
CTRL, W 
CTRL, X 
CTRL, Y 
CTRL, Z 

CTRL, [ 

CHAR (Note 4) 

C'IRL~ \ , M** (Note 2) 
CTRL, J 
c:rRL,/\~ M** (Note 2) 
CTRL, -

c:rRL,' 
CTRL, { 
CTRL,} 
CTRL, /"V 

CTRL, CTRJ.. --

CTRL, • 
CTRL, f 
CTRL,.,. 
CTRL,+ 

Search On 

Move Down t 

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) 
Spare 

Roll Down t 
Roll Up+ 
Clear Tab Stop 
Set/Reset Tab Stop 

For.ms Off 

Search Off· 
Lower 6ase On 
Negative Video On 

Move Uo 4 
Forms On 

Lower Case 0f f 

Tape Mark 

Rewind Tape 

Scroll Up 
Scroll Down 
Page Advance 
Page Back 

Spare 

Spare 
Roll down ftmction 
Roll up function 
Clear all variable 
Set or reset a tab 

Forms disable 

tab stops 
stop 

Configuration control 
Disable search mode 
Enable lower case 
Enable negative video (TD830 only) 

Line 1D0Vement up 
Forms enable 
Spare 
Disable lower case 
Spare 

Spare 
Write tape mark 
Spare 
Enable tape rewind 
Spare 

Spare 
Spare 
Spare 
Spare 
Dis~lay status line (TD7~0 only) 

Scroll up function 
Scroll down function 
Page advance 
Page back 
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TABLE 11. KEYBOARD CTRL SEQUENCES (CONT) 

NOTES TO TABLE 11: 

N is any number wher.e O~n~9 and ts used to indicate special messages 
to the remote controller or to access a particular data block on a 
tape cassette. 

2. M** M** identifies tape drive: · 1 • tape drive 1, 2 - tape drive 2 

3. COLM • (32)2 + {nh ·where ~ n~ (characters per U.ne -1) 

RC7l - (32)2· + (n)2 where ~n~95 max (The.maxillltlDl value of n in the RCM equation 
ts de~endent upon the memory option· selected, but will not e~ceed 95.) 

4. CHAR• Insert the character· for which the search ts to be made. 

PR•TIO IN U.l.AMt:IUCA EC0674 
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4.2.4 Terminal Control Characters 

'lite Terminal uses certain characters to control display data format. editing functions, and 
I/O interfaces. The-:· Terminal's interpretation of each control character is dependent upon 
Terminal progra11mling. 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 
which the Terminal is used. These control characters and their posstb"l:e.'.ltlterpretatloits'! 
are- Usted-'tn Table 12• 

CHARACTER 

DCl 

DC2 

DC3 

DC4 

FF 

CR 

BEL 

TABLE 12. CONTROL CHARACTERS 

IDENTIFICATION 

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

The 
the 
in-

Forms Control Option ~r Space Right Option. 'nle DC2 character (Column l, row 
2 ot 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. 

Reverse Line Feed. The DC3 character (Colt.mm l, row 3 of Fi~ure 7-1) will 
cause the Terminal to.execute a reverse line feed function by moving the 
cursor one line up. When the cursor ls in the top line, the reverse line 
feed character will cause the cursor to appear in the bottom line. 

Home Function. The DC4 character (Column 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. 

Home and Clear. The FF character (Column O, 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 Stol)s. 

Carriage Return Character. 'lite control character CR (Column 0, 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 f lrst column of the following 
line. In normal operation the Terminal writes the CR character (\]) 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 
U.ne feed (paragraph 3. 2 •. 8). In Forms inode, cursor tabs to next unprotected 
data field after oerforming CR function. 
Bell Character. The BEL character (Column O, row 7 of-Figure 7-1) will cause 
the Terminal to momentarily sound the audible alarm. 
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CHARACTER 

GS 

US/RS 

BS 

LF 

HT 

VT 

TABLE 12. CONTROL CHARACTERS (CONT) 

IDENTIFICATION 

Right Justi t.y •... ·This feature oper4tl!S ln:_ Fo~··-4e _ . ·. ~- .·: 
only. It ls identified through use of a special opening delimiter; the group 
separator GS (~) 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 ls entered at the cursor position, t~e 
data is shifted to the left as follows~ 

/:l_ l<l 
(:,. - 1 2<l 
6_ - 1 2 3<J 
6 - 1 2 3 4<1 

.·- ...... 

Forms Delimiters. The US and RS characters (Column 1, rows 14 and 15 of 
Figure 7-1) cause the ( t>) and (<J) characters to be displayed on the display 
Additional pairs of Forms delimiter characters which may be set up through 
keyboard:-::CTRL·: or.-.,;sqftware E:SC:-:seqo~ncis-· {paragraph~3~2.-8)::,,,UVbe displayed 
as· ( t>) and (~) respe.ctively. The RS character terminates all data highlight 

Backspace Function. The BS character (Column O, 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 is 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 
1>0sitlon, the backspace character causes the cursor to appear in the last 
character position.of the botto~ line of the page. 

Line Feed. The LF character (Column O, row 10 of Figure 7-1) causes the 
Terminal to execute a line feed functl~n by moving the cursor one line down. 
When the cursor ls in the botto~ 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 capabU_f ty_:of~;.int~t'-pr~t-!ng--.a.n-·LFnd'l.ue.cter..: as..:New: i-1n•·:::(CR-+f). 

Tab Function. In either variable or fixed tabulation (paragraphs 4.2.1.3.1 
and 4.2.1.3 • .3), the HT character (Column O, row 9 of Figure 7-1) will cause 
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 t.leld. 

Variable Tab. As an option, the VT character (Column O, row 11 of Figure 7-
shall be used to set the variable tab positions. 
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CHARACTER 

ESC 

so 

CAN 

EM 

SI 

SUB 

REVISION 

?ABLE 12. CONTROL CHARACTERS (CONT) 

IE>ENTIFICATION 

Escape codes initiate the software controllable functions (Table 12) 

Reverse Video Data Highl{ght (paragraph 3.2.2.3.3(c)) 

Blink Data Highlight (paragraphs 3.2.1.3.l(a) and 3.2.2.3.3(d)) 

Secure Data Highlight (paragraphs 3.2.1.3.l(b) and 3.2.2.3.3(e)) 

Underline Vldeo Data Highlight (paragraph 3 .2. 2 .3 .3 (a)) 

Bright Data Highlight (paragraphs 3.2.2.3.3(b) and ·3.2.1.3.l(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. 

ESC Seguence 

ESC, space, A 
ESC, S}'ace 9 B 
ESC, space, c 
ESC, space, D 
ESC, space, E 

ESC, space, F 
ESC, space, G 
ESC, space, H 
ESC, space, II 
ESC, space, J 

ESC, space, K 
ESC, space, L 
ESC, ! 
ESC, " COLM, ROW' (Note ' ESC, I 

ESC, $, PAGE (Note 5) 
ESC, 1. 
ESC, & 
ESC, ' 
ESC, ( 

ESC, ) 
ESC, * M** (Note 2) 
ESC·, + M** (Note 2) 
ESC, , M** (Note 2) 
ESC, -, CHAR (Note 4) 

ESC, • 
ESC,, I 
ESC, • ESC, 1 
ESC, 2 

ESC, l 
ESC, 4 
ESC, 5 
ESC, 6 
ESC, 7 

ESC, 8 
ESC, 9 
ESC,: 

3) 

TABLE 13. SOF'NARE CONTROL ESC SEQUENCES 

Function 

Spare 
Spare 
Display resident character set 
Initiate confidence test 

. Spare· 

InU:t·ate printer test 
·Initiate cassette ·test -
Spare · · 
Spare .·_. ~. 

Spare-·.. · ·· 

Spare 
Spare. 

...... :- ~ 

Character insert by line 
Position cursor, column/row 
Clear all variable tab].stops 

Select page 
Character delete by line 
~ltgn display cursor to data comm pointer 
Spare 
Transmit.page 

Spare · 
Read- page from tape 
Read tape fUe··and.transmlt 
Read page and transmit 
Set search character 

Set/reset tab stop 
:~pare 
Spare 
Spare 
Spare 

Spare 
Sp fire 
Spare 
Spare 
Spare 

Spare 
Spare 
Print unprotected data 

"'>..,•~•TlfO t .... ,,..,.. 'l, ... ~ .. t~& ___ ........ .......,-......;..-.....~~:.;;.,,::.-----------...;___..:,_.:...._ _________________ - __ e:_r.~ f.\74 
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ESC Sequence 

TABLE 13. SOF'NARE CONTROL ESC SEQUENCES (CONT) 

Function 

ESC, • , 
ESC,< 
ESC, -ESC, > 
ESC, ? 
,.. ·-"~ 
Esc;@ 
ESC, A 
ESC, B 
ESC, c 
ESC, D 

ESC, E 
ESC~ F 
ESC, G 
ESC, H 
ESC, I 

ESC, J 
ESC, K 
ESC, L 
ESC, M 
ESC, N 

ESC, 0 
ESC, p 
ESC, Q 
ESC, R. 
"ESC, s 
ESC, T 
ESC, U 
ESC, V 
ESC, TJ 
ESC, X 

ESC, Y 
ESC, Z 
ESC, C 
ESC,' 
ESC, J 
ESC~ /\ 
ESC, 
ESC, \ 

ESC, a 
ESC, b 

ESC, c 
ESC, d 
ESC, e 
ESC, f 
ESC, g 

M** (Note 2) 
M** (Note 2) 

M** (Note 2) 
M** (Note 2) 
M** (Note 2) 

M** (No~e 2) 

N1 *, N2*, N3* (Note l) 
Ni*, N2*, N3* (Note ll 

PIUlfTID ltt ".s':AMClltCA 

Print whole page 
Llne movement down 

T'rC"~4000 f ormattlng 
Line movement up 
Sound audible alarm 

Character insert by page 
Write tape mark 
Backspace one tape record 
Space right 
Spare 

Search enable 
Search disable 
Write ·receive data to tape 
Read record from tape 
.Rewind tape 

Clear to end of page 
Clear to end of line 
Line insert 
Line delete 
Negative video on (TD830 only) 

Negative video off (TD830 only) 
Character delete by page 
Write unprotected data to tape 
Ccm.fi~ratlon control 
Roll up 

Roll down 
Search tape drive 1. for block 
Search tape drive Z for block 
Forms enable 
For.ms disable 

Lockout lower case 
Lower case enable 
Spare 
Spare 
Spare 

Spafi 
Spare 
Spare 
Spare 
Spare 

Spare 
Spare 
Spare 
Spare 
Spare 
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ESC Sequence 

ESC, h 
ESC, 1 
ESC, j 
ESC, k 
ESC, 1 

ESC, m 
ESC, n 
ESC, o 
ESC, p 
ESC, q 

ESC, r 
ESC, s 
ESC, t 
ESC, u 
ESC, v 
ESC, w 
ESC, x 
ESC, y 
ESC, z 
ESC, { 

ESC, l 
ESC, } 
ESC, ,,.., 
ESC, DEL 

NOTES TO TABLE 13. 

TABLE 13. SOFIVARE CONTROL ESC SEQUENCES (CONT) 

Function 

Spare 
Spare 
Spare 
Spare 
Spare 

Spare 
Spare 
Spare 
Spare 
Spare 

Spare 
Spare 
Spare. 
Spare 
Spare 

Spare 
Spare 
Spare 
Spare 
Spare 

Spare 
Spare 
Spare 
Spare 

1. N1*, N2*, etc. N ls any number where 0 (n< 9 and ls u'sed to indicate special 
messages to the remote controller or to access a particular 

2. 
3. 

4. 
5. 

block on a tape cassette. 
M** M** identifies tape drive: 1 • tape drive 1, :2- tape drive 2 
COLM • (32)2 + (n)2 where 0( n <(characters per line -1) 
ROW .- (32)2 + (n)2 where 0' n < 95 max (The maximum value of n in the ROW equation 
is dependent upon the memory option selection but will not exceed 95.) 
CHAR • Insert the character for which a search ls to be made. 
PAGE • (32)2 + (n)2 where h; n' (maximum nwnber of pages of memory) 
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4.2.6 Communications 

'Ihe communications procedures (line disciplines ):·ati lized·~ :in::·the:. baste· al'ld optlonal~:conflg­
urations of the Terminal are given in th• contents of this section. 'llie communications 
procedures include, to the extent specified, the Burroughs Standard Communications Pro-
cedure (1284 9006), and the IHsynch:rOAoU$.d;:OJD1.11unicattle>ns· :· ·-· · · -, · ·. · 
Procedures (1284 9022)· as adapted for IBM 3270 look-alike operation. 

'Ihere 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 !ransmit or Receive immediately transfers the Terminal to Local mode and 
no further data ls transmitted or received. 

4.2.6.l.1 Local: In the Local mode> the Terminal will be off-line and data is 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 transd 
mi t an~· NAK character indicating that the Terminal ls 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 a"."1 visual indicator:: to alert the operator 
that the central processor or calUng station ls transmitting. Pa11er turn-on places the 
Terminal ln Local mode regardles.s of the setting of the mode keys. 

4.2.6.l.2 Transmit; Pressing the XMT key on the Terminal keyboard by the operator causes 
the Ter.td.nal 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--trans:misslon or actuation of the RCV key on 
the Terminal keyboard by the operator shall place the Terminal in the Receive mode!° When 
ln the Receive mode, the Terminal will accept data from the communication Unes in accord­
ance with the COJallltm.lcation discipline utilized. 

A transmission number (XMI) character may be included in the message from the central pro­
cessor following the character sequence SOR, ADl, 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 ln 
the memory beginning at the previous ETX location. With the receipt of an SOH character, 
the Terminal, depending upon tceyboard -·sele_ctable- opt:tons, may-·aut:oma;t:ically -
clear the display of the existing message and cause the cursor to be moved to the home 
position. 

*Excent f~r successful For:ms-Search transmission ~where Terminal returns to LOCAL mode. 
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4.2.6.l.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 bi~. 
(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 (without 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 
be contained in the block check character (BCC) which also contains the character parity 

......-;:: 

bit. AJ.l 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 Tenninal 
will respond with an ACK character. 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
plexnented and activated. Any keyboard action or the activation of the LOCAL key by th~ 
operator shall place the Terminal in the Local mode; however, the keyboard will be disabled 
d:Uring the actual receipt of aata~ 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 programna.tic 
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 charact~r (column 1, row 1 of Figure 7-1) into the message between STX and ETX. 
The Del character requires no mexnory 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 XMr},. Continuous programmatic mode control is selected 
through ~ or ESC sequences as defined in paragraph 3.2.8. 

4.2.6.2 Communications Control Characters 

The communications control characters listed in Table 13a are those characters which 
directly 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 IEM 3270 look-alike configuration are tisted 
in paragraph 4.2.8.1. 

4.2.6.2.1 Terminal Address: The Terminal's address (ADl, AD2) will be set through keyboard 
CT.RL 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 function shall enable a Terminal to monitor 
data transfer to and from all Tenninals beyond that point in the concatenation chain. 
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?ABLE 13a. COMMUNICATIONS CHARACTERS 

CHARACTER IDENTIFICATION 

COl111DUnicat16nS Control Characters: 

ACK. Acknowledgement 

BCC Block <:beck Character 

DLE/EOT (DEOT) Mandatory"· ntsconnect 

DLE Data Link Escape 

ENQ Enquiry 

EQT End of Transmission 

ETX End of Text 
.. 

NAK Negative Acknowledgement 

SOH Start of Heading 

STX · Start of Text 

SYN . Synchronous Idle (paragraph l".2-• .6 • .t.A) 

NUL Time Fill Character 

Other Communications Characters: 

ADl 

AD2 

BSL 

CON 

FSL 

GSL 

POL 

SEL 

XMI~ 

RVI (DLE <) 

Address l 

Address 2 

Broadcast Select 

Contention 

Fast Select 

Group Select 

Poll 

Select 

Transmission Number Option (paragraph 4.2.7.3.1) 

Reverse Interru~t (Table -14, Note S) 
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4.2.6.3 Illegal Characters 

An illegal character is defined as a character having incorrect parity or a legal character 
appearing incorrectly in a predefined sequence. The Terminal tests each character received 
for having the correct parity (see-paragraph 3.2.6~1.l 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 !lldicator 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 d~splayed message at 
the locatton of the incorrect character •. The Terminal may indicate the error by placing 
an errqr message in the status line. The parity check can be disabled for maintenance 
l)urposes through C'J:RL or ESC sequences as defined in paragraph 3'~2.8~. 

4.2.6.3.2 Control Character Error: A control character may be received incorrectly during 
any Of the control sequences of the C0111D1unications because of parity error in· the character 
or an incorrect character in the sequence. In either case, the error will constitute an 
illegal character of unknown identification. The Terminal becomes unable to provide a 
resl)onse to the central processor because of the incomplete control sequence and will cause 
a ti.me-out condition. 

4.2.6.4 Data Transmission Features 

4 .• 2.6.4.l Transmission of Cursor Position: The Terminal has the capability of transmlt­
flng Its current cursor location. The cursor position message ls initiated by depressing 
the SPCFY key. Then, when the Terminal is polled, the Terminal will respond with its 
normal heading, followed by STX, ESC, w, CHAR, CHAR, ETX, BCC. The first CHAR represents 
the cursor column position and the second CHAR represents the cursor row position. 

- The colunm posl tion is given in binary form as (32) 2 + (n) 2 where O' n ((char per line -1). 
The row position is given in binary form as (32)2 + (n) 2 where O~ n~ 95 max. 

4.2.6.4.2 Numeric Control Message: The Terminal has the capability of transmitting a 
nU111eric control message whose significance shall be defined by the central. processor. The 
control mess.ttge ls initiated by depressing.the CTRL key, followed by a numeric code .00-99, 
followed by XMT. Then, when the Terminal is polled, the Terminal responds with its normal 
heading, fol10wed 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 ~ode ls entered through a temJ)orary configuration change (paragr~ph I 
1.2.8). 
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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 transmission 
of data in both Forms and Non•Forms as follows: 

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

2. Beginning.of Form to End of.Form (1:111protected data only) 

3. Entire Fenn in Forms - search mode 

4. Beginning of Fann to cursor position (unprotected data only) - TD700 D/L 2 
and above and TD8oo D/L 2 and above 

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

NON-FOBMS: l. Cursor to ETX or home to cursor if there is no ETX - Standard TD820 
Series and TD730/830 

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

3. Home to cursor - All TD700 and TD8oo D/L' s 

4.2.7 Communications Procedures 

·- . --·· 

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 
look-alike bisynchronous multipoint. 

4.2.7.1 Multipoint Communications Procedures (1284 9006) 

The multipoint communications procedures are Poll,· Select, Fast Select, Mlltipoint Contention 
Broadcast, Group Select, and Group Poll. Upon power-on of the tenninal the multipoint 
contention procedure shall be in the contention mode. 
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4.2.7.1.1 Poll (POL): The polling procedure ls used to transmit data to the central pro­
cessor. The poiilng procedure and its associated notes are given in Table 14. 

TABLE 14. POLLING PROCEDURE 

CENTRAL PROCESSOR TERMINAL 

~--
1 

I 
I 
I 

I 

EOT (Note· 1) 
ADl "You Are" 
AD2 
POL 
ENQ 

Ear 
(Usually .continue polling) 

• • • 

(No Traffic) 
Ear 

S H -------------
AD l "I .. "am." 
AD2 

£.XMI] 
STX 

• 

ETX 
B C 

t-----------------------------------+---------------------~ 
RVI ACK NAK (Note 2) 

(Note 4) 

EOT 

' - 1 (Note 3) 
~--.-- -+ 

Ear .. --

• • • 

PRINTED ur tr.~ AME RICA 

C J Indicates Option 
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NOIES TO TABLE 14: 

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

2. If the central processor receives a message for which the charac~er parity or 
black 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 ti.me,. if the test fails, an error will be recorded at the 
central processor and an EOT character will be transmitted, terminating the 
transmission seqwence. The Terminal shall transmit the smne message when next 
polled. 

3. 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 nex~ polled. 

4. Reverse Interrupt RVI may be used by the central processor only after receptton 
of--a··-vaUd- message which would result in a positive acknowledge.ment. Instead of 
sending ACK the central processor will send Reverse Interrupt (DLE<). 
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4.2.7.1.2 Select (SEL): The selection procedure ls used for recei~ing data from the 
central processor. The selection procedure.and its associated notes are given in Table 15. 

TABLE 15. SELECT I ON PROCEDURE 

CENTRAL PROCESSOR IERMINAL 

EOT (Note 1) 
ADl "YOU Are" 
AD2 
SEL 
ENQ r_r _________________ _._ __________ _ 

I i t 
NAK 

l (Not Ready) 
1
EOT (Note 2) 

I • 

ACK 

I • 
I . -· .... -

. I 
I 
I 

SOH ----------------------------------1--------------------------------------
AD l "iou Are" 
AD2 

I ~ STX 
• 
• 

I ETX 
t BCC 

I 

~-----------------------------~+---~----T---------------
1 

- I ACK NAK (Note 3) 
I 
L_l 

EOT (Note 4) 
• 
• C 1 Indicates Option 
• 
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NOTES FOR TABLE 1.51 

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

2. It the Terminal ls not ready to receive, as indicated by transmi~sion of the NAK 
character, the central processor will nor.malty retry the selection sequence -1~ 
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 NA1C character. In this case the central processor will retransmit the message 
"n" 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 ori the next selection sequence to this Terminal. 

4. If the central processor does not receive a response (ACK or NAK) to its message, 
lt may time-out and retransmit the block "n" times ("n" 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. 
The central processor will retain the message for transmission on the next selec­
tion sequence to this Terminal. 
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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 ls 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 .ADl, AD2, FSL, 
SOH, ADl• AD2 followed by-STX and the message. If the fast select transmission is not 
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. 

CENTRAL PROCESSOR 

EOT (Note 2) 

ADt} "You Are" 
AD2 

FSL 

SOH 

:;} ,.You Are" 

(XMTJ (Note 5) 
STX 

• 
• 

ETX 
BCC 

,-- -- -- ___ J 
l · (Note 4) 

' t 
' ' ' L -I> ECf! 

• 
• 

TABLE 16. FAST SELECT PROCEDURE 

(Note 1) 

TERMINAL 

(Note 3) 

ACK NAK 

CJ Indicates Option 
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NatES TO TABLE 16l 

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 
immediately follows the selection. 

c 

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 immediate~y. 

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 "n" 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 pro.cessor will retain 
the message for transmission on the next selection sequence to the Terminal. If 
both pairs of addresses do not verify against the station address, the Termina'l .. 
will". rema-in:-:·quiet. 

4. If the central processor does not receive a response (ACK or NAK) to its message, 
it will time-out and terminate the sequence with an Ear character after recording 
the error. 'nle central processor will retain the message for transmission on the 
next selection sequence to this Terminal. 

5 • Transml'ss 1 on numbers are 1 g:nored by the Ter:mina 1 when used by the centra 1 pro­
cessor, except during the calcuiation of BCC. 
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4.2. 7 .1.4 Multipoint Content-ion Mode .<coN): · The CON-pro<:edure enables ·the central-pro­
cessor to terminate polllng of" tmr :multipoint network"' af'ter 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 ADl, 
AD2, POL, ENQ. The central processor will respond by polling that Terminal ln the normal 
polling procedure. The Contention mode procedure is given in Table 17. < 

TABLE 17 • MULTIPOINT :CONTENTION MODE 

CENTRAL PROCESSOR TERMINAL REQUESTING POLL 
(Note l) 

EOT (Note 2) 

I 
NUL 

NUL 

CON - Go To Contention 

-------------------------------+-------~A~l~l::.....:T~e~rm:.:.:i~n~a~l~s to to Contention Mode 

EOT 

ADl 

AD2 

POL 

ENQ 

Poll to Requesting 
Terminal 

ADl .. I Am" 

AD2 

POL (Note :3) 

Terminal Proceeds with 
normal message transfer f as in response to a Poll 

Ec:r (Note 4) --------+----------'Y (See Table 14) 
• 
• 
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NOTES TO TABLE 17: 

l. 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, NlJL~ CON character sequence which will cause the Terminals 
to remain quiet until they have something to transmit. 

2. 'Ihls EOT may have been the termination of a previous tranSllllsslon sequence. Tq 
minimize the affect of noise, the "go to contention" sequence may follow tmmedt.-·: 
ately. 

3. A Ter.minal can activate the polling activity by transmitting a character sequence 
of ADl, AD2, POL, ENQ. This action will cause the central processor to poll that 
Terminal. If two Ter.minals attempt to ~ansmit at the same ·time, the garbled 
message will initiate general polling by the central processor. 

4. Following the normal verif~cation 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. ~ 

ECD874 



Burroui)hs Corporation 1691 6256 
ELECTRONIC COMPONENTS DIVISION 
Pl.AINFIELD. NEW JERSEY 07061 U.S. AME 

P•OfttUITMY TO avatt0u•"• COltPOttATIO•llOT TO •c •••oovcn .... van 
FO• MANUf'ACTu•u.. ftuttt'Olll llCEPT O• •ua•ouew• •••• H ,,., .. h-.!'!!!"!!!' __ ..,!!"'!'"!!~---+'!""!"'!!!'!!----+~~---+~~----i1 
WlttTTIN CONSENT. 

1.TR REVISION 

4.2.7.1.5 Broadcast Select (BSL): The BSL procedure enables the central processor to 
perform a fast selection of all multipoint network Terminals which contain the BSL option. 
The BSL procedure with associated notes ls given in Table 18. The address characters 
(ADl 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 swttch to Receive mode and accept the BSL message. 

TAB:t.E· 18 • .. ~ BROADCAST SEI;ECT 

CENTRAL PROCESSOR TERMINAL "N" 
(Note 1) 

EOT (Note 2) 

ADl 

AD2 (Terminal "N") 

BSL 

SOH 

ADl 

AD2 
(Terminal "N") 

[XM~ (Note 3) 

STX 
• 
• 
• 

ETX 
BCC 

(Note 4) 

ACK NAK 

·r--
Invalid 

or 
No Reply 

L~ EOT (Note 5) C J Ind! cates Option 
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NOTES TO TABLE 18: 

1. Broadcast select ls a fast selection of all Terminals. ADl and AD2 are selected 
to represent a Terminal which acknowledges receipt of the message. 

2. 'J.1\is Ear may have been the termination of a previous transmission sequence. To 
minimize the af~ect of noise, the broadcast sequence may follow immediately. 

3. Transmission nwnbers are ignored by the Terminal when used by the central pro- _ 
cessor except during the calculation of BCC. 

4. If the acknowledging Terminal does not receive a valid message (e.g., there is a 
parity error), the central processor will repeat the broadc~st. 

s. If the central processor does not receive a response (ACK or NAK) to its broad­
cast, it may time•out and rebroadcast the message "D.• 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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4.2.7.l.6 Group Select (GSL)t The GSL procedure permits the fast selection of a 
particular group of Terminals in the multipoint network. E~ch Terminal may have a group 
address for which it will accept the GSI. message. The GSL procedure with associated notes 
is given in Table 19. 'nte address characters (ADl and AD2) are selected to represent the 
address of the Terminal which aelmowledges the central processor transmissioti with an ACK 
or NAK character. The Terminal has the capability through i'econ:figura~ion 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 t:he 
Terminal, it in Local mode, to switch to the Receive mode and accept the GSL message. 

TABLE 19. GROUP SELECT 

CENTRAL PROCESSOR TERMINAL "P" 

EOT 

ADl 
AD2 

GSL 

SOH 

ADl 

AD2 

[XMI] 
STX 

• 
• 
• 

ETX 

BCC 

r--
1 
I 
I 
I 
I 
I 
l.- _..,... 

(Note 1) 

(Note 2) 

.. 
(Terminal "P") 

(Terminal "P") 

(Note 3) 

EOT (Note S) 

ACK NAK 

(Note 4) 

Invalid 
or 

No Reply 

C J Indicates Option 

EC0674 



Burroughs Corporation 1691 6256 
ELECTRONIC COMPONENTS DIVISION 
PLAINF1£LD. NEW JERSEY 07061 U.S. AME 

.... ft.ICTMT TO ............. co•••T•O•.OT TO ....... uca ... UH9 
APP,.OVID 

,.. .. ... U,.ACTUtt••• "U•H••• lllCIPT O• •ualtctueat• ... ,. oa ..... ti'P.!"!!!!!!!!--.... ~!!'!!!'"---to!-!~~--"'P!!~~---4-!~~---t 
tUTTCN CONICllf. 

REVISION 

NOTES TO TABLE 19: 

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

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

3. Transmission numbers are ignored by the Terminal when used by the central 
· processor except during the calculation of Bee. 

4. If the aclmowledging Tenninal 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. 

5. 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. 
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4.2.7.1.7 Group Poll (GPL): The GPL procedure with associated notes ls given in Table 
·20. The GPL procedure is an option of the standard multipoint procedure. lbe Terminal 
has the optional capability of accepting an additional ADl, AD2 other than its Terminal 
address ADl, 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.l~, the Terminal will respond by attempting to trartsmlt an EOT 
character (indicating no traffic), or by transmitting a message lf 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. 

(c) 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 Request­
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 concatenatio~. Each message will contain the 
individual Terminal's address characters (ADl, 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 ti.me by transmitting EQT 
in place of ACK. The Terminals remaining in the Group shall not attempt to transmit and 
will retain their message tmtll the next poll. The Terminal awaiting 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 

EOT 
ADl 
AD2 
POL 
ENQ 

(Note 2} 
Group Address 

Usually Continue Polling 

E 
• 
• 
• 

NAK :- RYI ·: ACK. (Note 6) 

Note 5) (Note 11) 

-RVI-:· - .. ACK (Note 6) 

(Note 5) (Note 11) 

,------
A 

Control continues Group Polling 
or Select or goes to Contention 

(Note 10) 

(Note 1) 

(Note 3) 
No Terminal in 
Group Output Ready 

EOT SOH 
ADl 
AD2 

[XMI] 
S'l'X 

• 

ETX 
BCC 

(Note 4) 
Terminal Address 

(Note 7) (Note 8) 

EOT 

(Note 7) 

SOH 
ADl 
AD2 

[XMIJ 
STX 

• • 
ETX 
BCC 

EOT SOH 
• 
• 

(Note 4) 
Termi?\,al Address 

Continues until last Output 
Ready Terminal has Transmitted 

---------l 

E (Note 9) 

- C. J Indicates Option which may be exercised 
for specific Terminals and/or systems 
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NOTES TO TABLE 20: 

1. This procedure is used to reduce the overhead ln a network of Tenninals 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 o.f all Terminals with but one poll to each location, p.ot: 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. 

·2. 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 is assigned to a group of concatenated Terminals. Each 
member of the group will respond to the group address as if the group address were 
its1 indivldual address. 

3. When the poll ls received by the addressed group, each Terminal connected to the 
data set via concatenation will prepare to answer the poll by raising the Request­
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 res~onse and 
will wait for the next EQT from the central processor. 

4. Each message sent ln 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 -algnab 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 acti-on can be repeated "n" times ("ri" 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 Te%'lllinal will transmit the same message when next polled. 

6. If the Ter.min~l does not receive an ACK~ NAK, or EOT character, it may retain its 
message and re.main quiet. '!be central processor will time-out and transmit an 
Ear character, thereby terminating the transmission sequence. The message will be 
retransmitted when next polled. 
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NOTES TO TABLE 20: (CONT) 

7. 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, Ear 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 ls received as .. will the remaining output-ready Terminals. 

a. As soon as an ACK character is received from the central processor, the next 
output-ready Ter.mlnal will transmit. 

9. 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 of the final EOT. 

10. The same error recovery procedure outlined in Table 14 is used with this procedure. 

11. 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 ~ill send Reverse Interrupt (DLE<). 
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4.2.7.2 Point-to-Point Communications Procedures (1284 9006) 

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

· 4.2.7.2.1 Switched Procedures: The point-to-point communications procedure utilizing 
switched lines ls given in Table 21 along with the associated notes. 

TABLE 21. POINT-TO-POINT - SWITCHED PROCEDURE 

POINT A (CALLING STATION) 

I 

J 

I 
Dial 

r 
Idle Status 

t 
ENQ 

SOH 
ADl "l Am" 

CAD2 XM#] 
STX 

• 
• 

ET.X 
BCC 

ENQ (Note 5) 

I (Note 7) r - - - -
EOT 

I 
l 

L __.. DEOT 
Idle Status 

(Note 8) 

POINT B (CALLED STATION) 
(Note 1) 

(Note 2) 

Idle Status 

Invalid or NAK ACK 
No Reply 

(Note 4) 

Note 3) -

Invalid or ACK NAK 
No Reply 

(Note 6) 

C J Indicates Option 
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NOTES IO TABLE 21: · 

1. This procedure applies when a point-to-point Unk ls established on the switched 
network. 

2. When a physical connection has been madeJ 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., 

3. 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, 1 t sends an N.AK character. The. master,' ·· ,~ 
station will dete~t the NAK character as "no response" and the operator, at his 
option,, may retransmit an ENQ character with the XMr key any number of times 
before proceeding to mandatory disconnect by pressing the LOCAL key. 

4. 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 verity the status. After 
these attempts, the station may proceed to the mandatory disconnect. 

5 • . If tbe master station receives an invalid reply.:· or no reply:- to a transmission, 
it llMlY send a reply request ch~er (ENQ). Care.fully.note that this uae ~f the 

... -~ -:BMQ;·character-~:marresult ln the 'loss '.or· duplfcatlon· bf.·transmiss~onS•· ~rf.-. afte~, · 
repeating the ENQ character "n" ti.mes (depending on system discipline) and a valid 
acknowledgement ls still not received the master station may exit: to DEOT. 

6. 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 
disconnect. 

7. Failure of the master station to'recelve a valid response may result in the 
actuation of the LOCAL key by the master station operator. thereby initiating a 
mandatory disconnect to clear the connection. 

8. 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 procedure utilizing 
dedicated (contention) lines is given in Table 22 along with the associated notes. 

IDLE STATUS 
(Note 2) 

+ STATION A 

i 
ENQ 
(Note 3) 

SOH 
ADl 
AD2 

[»ti] 
STX 

• 
• 
• 

ETX 
BCC 

Contends for 
Master Status 

"I Am" 

TABLE 22. POINT-TO-POINT - DEDICATED PROCEDURE 

(Note 1) 
STATION B. 

Invalid or NAK 
No Reply 

(Note 4) 
(Note 5) 

ACK 

Invalid or ACK 
No Reply 

NAK 

ENQ (Note 6) 
1 t- - - - - - - - - ___________ .....,_ ___ _. 
l EQT..., ________________________ __,..._ ______________ --' 

I 
. V Return to Idle Status 

(Note 8) 

PRlllTID ur lf.~AME•ICA 

C J Indicates Option 
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NOTES TO TABLE 22; 

l. This procedure appl!es when there are two stations on a dedicated point-to-point 
ltnk~ with neither station designated as· the master station. Both stations con­
tend tor master status and may seize it under the condition that the other station 
ls not seizing lt. Staggered re-attempts to achieve master stat~s 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. 

2. The idle condition on the communication link ls that which follows the terminate 
ftmction of the previous transmission. In this condition, neither station has 
master status but either or both stations may bid for master status. 

3. A station wishing to transmit a message bids for master status by sending the 
enquiry character (ENQ); after which, it begins the ti.me-out function which is 
dependent on the operator. To resolve simultaneous bids by both stations~ the 
station which takes the longest tilDe-out interv-al 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 statjon which takes 
the shortest time-out interval wi 11 not respond to a received ENQ character. Each 
station will reinitiate its bids when the designated time-out interval has expired 
it the ~ster/slave relationship has not been established. 

Upon receipt ot 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 respo~se (NAK) character, the station 
bidding for master status may reinltiate a bid for master status by sending the 
ENQ character again. The station may reinitiate its bid for master status as many 
times as the operator selects. · 

4. In case of an invalid 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 lD4Ster status as many times as the operator 
selects. 

5. If station B is ready to receive, it will send an ACK character. Station A, 
detecting the afft~er,,. 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. 

6. It 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" ti.mes 
("n" 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 ls not received, the master station may 
exit with an EOT character. 
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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. Failure of stat{on A to achieve master status or to receive 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.l Transmission Number (XM#) Character: The Terminal has the option of XMiJ: 
character available exclusive of the particular connnunications 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 0 and 1 respectively 
of Figure 7-1)~ or may be keyboard C1lU. selected (pariL3.2:s):. ta:.tha· .charac~r. 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). 'nle 
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 commtmlcations 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 Bisynchronows (BSC) Multipoint Procedure (IBM 3270 Look-Alike) 

The Tenninal has available the communication capability of IEM 3270 polling (general and 
specific) and select procedures. Although tailored for capability with the IBM 3270, these 
bisynchronous procedures conform to Burroughs Standard 1284 9022 to the extent specified. 
These procedures are eapable of operating at line speeds up to 9600 bps. ~e Terminal sh~ll 
o,,erat~:·!n the EB.CDIC code_ eiwtromnent as given .in Figure· .7-19.: _:.: ('.· _., 

4.2.8.l.l Transparent Text Mode: The Terminal is not capable of operating in the 
transparent text mode. Should the Tenninal 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 idJ.e 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 Tenninal 
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) 
ls 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 
cyclic redundancy cheek ls a division performed by both the transmitting and receiving 
stati~ns using the numeric binary value of the message as a dividend, which is divided by i 
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' 
f~tlowlng a check-u~lnt character (ITB, ETB, or ETX). The receiving station compares the 
transmitted remainder to~!ts own computed remainder, and finds no error if they are equ~l. 

4.2.8.1.3 Bisynchronous Character Formats: The interpretation of character formats used 
in the blsynchronous communication::p~ocedures 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 is ready to · 

I 
I 

and i accept the next block of the transmission. ACKO is the positive response to 
selection (multipoint). ~he BSC procedures specify the alternate use of ACKO 
ACKl as affirmative replies. The use of ACKO and ACKl provides a sequential 
checking control for a series of replies. 'lbus 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 ls the transmission of a I 

(b) 

messa~e. 

DLE - Data Link Escane: DLE ls a control character used exclusively to provide 
suunlementary line control characters such as WACK, ACKO, ACKl, RVI, and the 
transnarent ~nde c~ntrnl character sequence DLE STX. 

- .. C.-

~· 

(c) ENQ - Enquiry: The ENQ character is used for the following: 
1. Request for a resp0nse 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 
recetot of EQT 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 receiving station's status. (ETBs are treated as an ETX in the Terminal.) .; 
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4.2.s.l.3 Btsynchronous Character Forlllatss (CONT) 

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

(g) ITB - End of Intermediate Transmission Block: 'nle ITB character (Table 2'l is 
used to divide a message (heading or text) tor error checking purposes without 
causing a reversal of transmission direction. 'nle block-check character immedl-­
ately follows ITB and resets the block-check count. After the first intermediate 
block, succeasi?e intermediate blocks need not be preceded by STX or SOH. 

Normal line turnaround occurs after the last inter.mediate block, which is termin­
ated by ETB or rrx. 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. All 1.BSC stations must have 
the ability to receive ITB and its attendant BCC. 

(h) PAD Characterss 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 charac~­
tar before and after each transmission. The leading ?AD character is a SYN 
character. The trailing PAD character consists of ail "l" bits. (The Terminal 
ignores a leading PAD character of HEX 55.) 

(!) NAK - Negative Acknowledgement: NAK ls a negative response which indicates 
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. 

(j) RVI - Reverse Interrupt: The RVI control sequence (Table 23) ls a positive r.:;·~-? 
response used in place of the ACKO or ACKl positive acknowledgement. RVI ls 
transmitted by a receivi~g station to request termination of the current trans­
mission because of a high priority message which it lllJSt 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 ls mandatory for all BSC stations. 

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

(1) SOH - Start of Heading: The SOH character may be used optionally in place of the 
STX. (Select only.) 
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4.2.s. ·1.3 Bf.synchronous Character Formats: (CONT) 

(m) SYN - Synchronous Idle: The synchront.dng pattern for establishing character 
phase consists of at least two contiguous SYN characters. The Terminal will 
transmit four SYN characters. 

Character phase must be establlahed for each transmission. This ls accompUshed 
by the receiving station recognizing at least two contiguous SYN characters in 
the bit stream. Character phase remains·establlshed at the receiving 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 ls 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) Tm • Temporary Text Delay: The !TD control sequence (Table 2.,, ls sent by a 
sending station ln message transfer state when it wishes to retain the line, but 
is not ready to transmit. The 'l'TD control sequence .(STX, ENQ) is normally sent 
if the sending station is not capable of transmitting within that tlme. 

'l'he receiving station responds NAK to the TrD sequence, and waits for tranm-. ~ . 
mission to begin. If the sending station ls still not ready to transmit, t~e J 
TrD sequence can be repeated one or more times. 

Th43del~y in transmission can occur when the sending station's input device has 
not completely filled the 5uffer due to inherent machine timings. T1'D ls 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 TTD sequence, the sending station sends EOT, reset~ 
ting the stations to control mode (forward abort). 

(o) WACK - 'W'ait-Before-Xrans11tl:t. -Positive Acknowledgement: WACK allows a receiving 
station to indicate a •tempor~rlly 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 1s ENQ. When ENQ ls received, transmission will 
continue. 

(p) D-AD2, D-AD2 - Device Address: A two-character address (same character) estab­
lished a·s the address of a device or a Tersinal. For a Group·_· Poll EBCDIC 7F7F 
Is :used ~1n..-place:·of the:-"two.-.de'\fice· address-.·characters. 

(q) POL-ADl, POL-ADl - 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 
Ad~resses cannot be the same. The first POL-ADl is the control address ADl; th./ 
second POL-ADl is the control address AD2. ,.. 
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4.2.8.l.3 Btsynchronous Character Formats: (eON'?) 

(r) SEL-ADl, SEL-ADl - Select Address: A two-character address (same character) 
established as the address for a select operation. All Terminals in the same 
concatenated network are required to have the same Select Address. The Select 
and Poll Addresses cannot be the same. The first SEL-ADl ls the control address 
.MJ·l J~;:the:::4econd/.S!:L.AD1 is the control address AD2. 

(s) Character Conversion: The ch~~:for·-:.conversfmr of characters for use in EBCDIC 
and ASCII coding systems ls shown tn Table 23. 

TABLE 23. CHARACTER CONVERSION CHART 

Data Link Code Chart Sequence 
Character EBCDIC ASCII 

SYN nc nc 

SOH nc nc 

STX nc nc 

ETB EOB (ETB) nc 

ETX nc nc 

EOT nc nc 

ENQ nc nc 

ACK 0 DLE '70 1 DLE 0 

ACK 1 DLE I DLE 1 

NAK rlic nc 

DLE nc nc 

ITB IUS us 
WACK DLE , DLE . , 

RVI DLE @ DLE < 
._·TTD STX ENQ STX ENQ 

nc - no change 
1 70 1 - Indicates the hexadecimal representation (no graphic assignment) 

(t) Cursor Position (See paragraph 4.2.1.4): Cursor position value is calculated 
according to ASCII value and should be converted for EBCDIC. 
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4.2.8.1.4 IBM 3270 Polling Procedure: 'nte polling procedure with associated notes ls 

given in Table 2~. 

TABLE 24. IBM 3270 POLLING PROCEDURE 

CENTRAL PROCESSOR TERMINAL 
(Note 1) 

'(PAD) (Note 2) 

• EOT 
PAD (Note 3) 

• POL-ADl (Note 4) POL-ADl 
D-AD2 (Note 5) D-AD2 

ENQ 

t 
No (PAD) (PAD) (PAD) (PAD) (PAD) (PAD) 
Response f 0 0 • • 0 

TTD STX 
TEXT WACK RVI ACKO/l NAK 

~IT~ PAD 
BCC 

TEXT 
ETB or ETX (Note 6) 

BCC 

NAK 
PAD 

(Note ·1_) 

(Note .8) 

;'ENQ (Forward Abort) 

Invalid f 0 

f 
NAK 
PAD 

EOT STX 
PAD POL-ADl 

ENQ 
PAD 

D-AD2 
f3 Dummy J (Note 
LCharacters · · · ~ 0 

"?EXT (Note 13) 
ETX 
BCC 
PAD 

• 

• Ear 
PAD 

(Note 

0 
_ ACK! 

NAK PAD 
PAD 

9)" 

(P ) 
0 

EOT 
PAD 

. [ J or ( ) Indicates Option 
f Multiple Sync Character (Note 12) 

Next ·termfnat· · 
(General Poll) + 

(Note 10) 
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NOTES TO TABLE 24: 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

This procedure describes Multipoint operation, where the Central Processor controls 
trat!tc in the network by polling (Specific or General) a Teniinal or Terminals. 

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

Trailing PAD characters of all "l"s are optional during reception (No trailing PAD f 
cheek). The reception of EOT vi 11 resyne the Terminal. I 
POL-AD! and POL-AD2 sequence is the address for a poll operation. (The controt· 
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. 

I 
1 
1 

The Terminal response to WACK (incorrect ACK 0/1 or invalid character following \ 
DLE) ls ENQ. J 

Limited Conversational Mode - The Central Processor may respond with a data message! 
after the rece~tion of a polled message. The Terminal can accept· a data message k 
beginning with STX (or SOH) following a sequence of SYN characters (two or more), r 
This terininates a Grou~ Poll. j 
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 test). 

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

Certain programs may require an attention identification (AID) character and its 
para111eters to be inserted (IBM "read heading"). The EBCDIC dummy characters are 
selected through a field engineering configuration change (paragraph 3.2.a)·. 

ENQ response will result ln the last ACK0/1 status. 

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

I 
i 
~ 
I 
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4.2.S.l.5 IBM 3£70 Select ?rocedµre: The select procedure with associated notes is 
given in Table 25. 

TABLE 25. IBM 3270 SELECTION PROCEDURE 

CENTRAL PROCESSOR TERMINAL 

(PAD) 

• Ear 
PAD 

(Note 2) 

(Note 3) 
0 

SEL-ADl 
SEL-ADl 

D-AD2 

(Note 4) 

(Note 5) D-AD2 
ENQ 

No 
iesponse 

(P ) 
f 

EM 
PAD 

~--1•(Note 9) 

(PAD) 
t' 

TrD 

PRINTED IN U.S.AMERICA 

(Note 1) 

(PAD) 
·0 

STX 
TEXT 

LEJ 
ETB or ETX 

BCC 

(P ) 

-ENQ 

. r ··ore -
(Note WACK 

12) PAD 

(Note 10) 

0 
ACKO 

PAD 

l----t--~-----+---~ 

ENQ (Forward Abort) 

(Note 8) 

NAK 
PAD 

• t' ACXl .. 
NAK NAK PAD 
PAD PAD 

PAD 
0 

ENQ (Note 
11) 

[ J or ( ) Indicates Option 
0 Multiple Sync Characters 

ECD674 



Burroughs Corporation ~ 
ELECTRONIC COMPONENTS DIVISION "-I.} 
PLAINFIELD. NEW JERSEY 07061 U.S. AMERICA 

t"""'JfG-. -- . ~~91 6256 ... "ff 
TITL.£ 
ENGINEERING SPECIF! CATI ON: TD730 /830 

P•CMtlttlTMY TO •u•JtOu•lf• co..-o•ATIO .. tlOT to H •UttOOUCID, ... USIO 
C>ltC STD a HC CHICK Fa F DSCIN APPROVED 

~-, ~· w~r~TU~ff ~UOHS IKPT h hHO~d POU~~~·~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. 
' 

•• ITTC• co••C•T. 

REVISION 

NOTES TO TABLE 25: 

1. This procedure describes multipoint operation~ where the central processor con­
trols traffic ln the network by selecting a Terminal. 

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

3. Trailing PAD characters of all "l"s are optional during reception. (No tralll~g 
PAD check.) The reception of EOT wil resync the Terminal. 

4. SEL-ADl and SEL-ADl sequence ls the address for a Select operation. (The control 
tmlt address for a Select cannot be the Sallle as for a Poll.) 

S. D-AD2 and D-AD2 sequence ls the device address. 

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

1. STX~ SNQ sequence represents Tm in EBCDIC • 

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

9. At this point~ the central ~omputer may Poll the 'Terminal~ Poll another Terminal, 
Poll all Terminals (General Poll), Select tbe Terminal, or Select another Terminal 

to. The central processor may respond with an ENQ, Terminate, or Reselect. 

11. ENQ re51'onse· shall resuh in the last .. ACK0./1- status. 

12. WACK shall be the response to a select.when the Ter.minal 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 Ooerator Display Terminal (ODI'). · 

The Terminal has the capability for utilizing the point-to-point communications procedure 
used in the operator Display Terminal (OIY.I') configuration. Tb.is procedure shall be as 
defined for the single line control of the "B6700/B7700, in Section 13, 2304 1247, B6700 
Model II M.lltiplexor 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 Mes·sage (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 

Terminal configuration for the Om', point-to-point, communications procedures shall be 
accomplished throUgh the use of CTRL s~quences as defined in paragraph 3.2.8. 

4.2.9.4 Optional ODr Communications Procedure 

The Terminal has the capability of operating in an ODr environment using the point-to-point 
dedicated (contention) communications procedures defined in paragraph 4.2.7.2.2 and Table 
22. 
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TABLE 26. 

FRCM 
CENTRAL PROCESSOR 

ENABLE C'TS (Clear-to-Send) 

t 
* EOT (Time Out) 

' + 
ACK * N.AK 

Data Parity 
or BCC Error 

t 
* EOT (Time Out) 

* EOT (I/O Finished) 

READ MESSAGE (PDLL) 

No 
or 

No 
or 

+ 

FROM 
TEBMINAL 

Response 
Invalid 

+ 
Response 
Invalid 
I 

STX 

. 
(TEXT) 

• 
ETX 
BCC 

I 

+ 
EOT 

NOTE: 'nle 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 
command. 

* • Disable CTS 
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FROM 
CENTRAL PROCESSOR 

EOT 
ENQ 

l 

' *·EO'I' (Time Out) 

* EOT (Not Ready) 

STX . 
(TEXT) . 

• 
ETX 
BCC 

t 
* EOT (Time Out) 

* Data Parity 
or BCC Error 

* EOT (I/O Finished) 

TABLE 27 • WRITE MESSAGE (SELECT) 

FROM 

I TERMINAL 

I 
I 

l + I. 
No Response NAK 

I or Invalid 

I 
I 
I 

+ Nb Response 
or Invalid NAK 

I 

See Note 

NO!Er At this point the Terminal is conditioned to accept a retransmission 
of the message beginning with STX or a new message beginning with EOT. 

* • Disable CTS 
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5. OPl'IONAL PERIPHERAL INTERFACES TO THE 1'0730/830 TERMINAL 

5.1 GENERAL 

The Terminal is capable of providing input/output~(I/O) interface compatibility with cer­
tain peripheral equipinent or devices performing the functions of local dat'a storage/re~:::!­
tril\val 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/O interfaces to the .Terminal are 
provided for bo.th loc.al and t.mattended 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 forlthe transfer of data ln both directions between the memory and all I/O inter­
faces. Connector space is provided in the display tmit for the Magn~tic Credit Card Reader 
the Magnetic Tape Cassette, and one of the printer devices. .. 

All I/O interfaces are factory installed. 

5.2 MAGNE"rIC TAPE CASSETTE INTERFACE 

The T4'ntinal has available an I/O interface for the connection of the TD076 and TD076-l 
Magnetic Tape Unit Controllers. This interface allows the Ter.minal to operate, through the 
controllers, with the A9490 or A9497-ll 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 TD076 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 TD076-l controller enables multiple Ter.ntnal con­
figurations. Shared and dedlcated~conflgurations using individual or ganged cassette 
controllers are discussed in the magnetic tape controller specification 2555 9410. 

In any configuration.~ the llmi t of one Terminal addressing two cassette tape drive t:Jni ts 
can not be exceeded. Typical Terminal/Controller interfacing for the dedicated and shared 
configurations ls shown in Figure 5-1. 
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5.2.2 Interface Operation 

Control ot the tal)e cassette unit by the Terminal ls acco1llJ>lished through the use of t.ape 
commands. Ta,,e commands may be initiated from either the central processor through data 
eo1m11 or by the operator from the Terminal's keyboard. Upon receipt of a tape counnand from 
el ther the data comm or keyboard, the Terminal's controller interface shall send the I 
character (colu11Dl 4, row 9, Figure 7-1) to the controller requ•sting to be polled. The 
Terminal waits for the controller to respond with a space character (column 2, row O, 
Figure 7-1) before sending the tape counnand. If the TeI'lllinal interface fails to respond 
to a controller request for data within 6 seconds the controller shall abort the "hand­
shaking" routine and require operate~ intervention. 

5.2.2.l Message For.matting 

Data read/write functions~ tape mova~ent, and search operations are initiated by either 
data c01lllll (ESC) or keyboard ( CTRL) sequences. : :: the.·. ~ommands used for data transfer and the 
operations they initiate are given ~n the following sub-paragraphs: 

5.2.2.l.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 or a ''Write Data to Tape" cammand 
the controller will check tape status and respond with the space character (column 2, row 0 
Figure 7-1) .causing the Terminal to send ·::a .' block of 256 characters. The first charac~­
ter in this block shall be a Forms status character (W for Forms mode,. column 5, row 7, 
Figure 7-lJ and space for Non-For.ms -•ode). 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 tmtil all"-data on the page is sent or 
until the end of l:he page is reached. The ETB character ls ~nt by the interface when the 
end of data or end of page ls reached. 

The controller response to the "Write Data to Tape" command shall be the EM character 
(column l, 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, Figure 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 rest1ond to the NAK character by sounding the audible alarm 
illuminating the error -indicator, and displaying an error :message (paragraph 3.2.9.3l. 

5.2.2.1.2 Write Unnrotected Data to Tape: 'nle ESC ·~or CTRL C sequence will cause the -
Terminal to issua~~~a· ''Wrtte,·unl'rotected~~Data·::to-.T~pe"~CODDINlttd. This function ls identical 
to the "Write Data to Tape• function except that only unprotected data will be transfered 
in the 256-character blocks. 

5.2.2.l.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 
character when the tape status prevents writing to tape or the NAK character when the tape 
mark ls not correctly written. Terminal. response to the NAK and EM characters is described 
ln paragraph s.2.2.1.1. 
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5.2.2.1.4 Read Record From Tape: The ESC H or CTRL ~ sequences will cause the Terminal t 
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 tmtil the 256-charac~ 
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 respond 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 res-pond with the NAK character whenever an error ln the CRC, preamble 
or posta~ble (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 s.2.2.1.1. 

s.2.2.1.s Read Page From Tape: The ESC * or CTRL I 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 s.2.2.1.4) except that the:.:-controller shall continue to send 
blocks of 256 characters until the ETB character ls detected, thus preventing further data 
transfer. The Ter.minal shall begin writing data at the home position. If the end of the 
Terminal's page is reached prtor to ETB detection, datae?wrap~a~ound :will:.etccu~.-. U 
5.2.2.l.6 Read Page and Transmit: ·The ESC , or~~cTRL 7- sequences will cause the Terminal 
to issue a "Read Page Prom Tape" coimnand (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 ls 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 O, Figure 7-1). The controller shall 
continue to respond to data requests until a tape mark is detected, causing the controller 
to send the ETB character. The Terminal will not erase previously written data. 

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

If the controller is unable to initiate the backspace function due to tape status, it shall 
res~ond with the EM character (column 1, row 9, Figure 7-1). Terminal response to the EM 
character ls defined in paragraph s.2.2.1.1. 
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5.2.2.1.9 Search: The ESC U or CTRL t 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" co1111D8Ild for ?ape Drive 2. Each ESC and CTRL search request shall be 
followed by a 3-digi t numeric value (000 to 999) indicating ~.:-"thtr. fl le tor which a search 
is to be lDSde. 

The contr.,ller will respond with the space character (column 2, row O, FJgure 7-1) upon 
completion of the search~ enabling further data transfer from the Terminal. 

If the controller ls unable to initiate the search operation due to tape status, it s~all 
respond with the EM character. Terminal response to the EM character is defined in para':" 
graph s.2.2.1.1. 

s.2.2.1.10 Rewinds The ESC I or CTRL I\ sequences will cause the Tex:minal 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 ano~he.r 
tape command. 

If the controller ls unable to initiate the rewind operation due to tape status, it shall 
resl'C)nd with the EM character. Terminal response to the EM character ls defined in para­
gTauh 5.2.2.1.1. 

NOTES to P~ragranb S.2.2.t 

t. Att. ESC 4nd CTRL lnl.ttated. ·tape. commands shall be followed by a numeric digit ln­
dlcacing:-whicfr·'"tape: d:tivei;sho1it·1d':b8.selec~ed (dfgtt l«'for·Ta}'e'Qrtve 01; _and dtgtt 
'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 Formatttng 

Each character shall utilize eleven nominally equal time intervals represented by a·start 
bit, eight bits <if information, a parity bit, and a stop bit. Tile start bit will be a 
binary "O" (low). The eight information bits wlll contain a 7-blt character code (least 
significant bit transmitted first) and a binary "0" (low) for the eighth or :mOst signifi­
cant bit. !he tenth transmitted bit shall be a parity bit selected to :make the number of 
binary "1" (high) bits odd, excluding the stop bit. The stop bit will be a binary "l" 
(high). 

5.2.3.1 Error Detection 

Upon detecting a parity error in a received data character, the Ter.minal'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 additi~n, 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), lllU111inate the error indicator, and sound the audible alarm. 
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5. 2.4 ·Cabling 

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

5.3 MAGNETIC CARD READER INTERFACE 

The Terminal has the cap~billty 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 magnetic card data in the Terminal's memory ls transmitted. 

'!be Terminal also provides the capability of sending magnetic card data p~ior to each data 
transmission fro111 the Terminal. Upon insertion of the card into the reader and depression 
of the read key, the data encoded on the magnetic stripe ls read lnto 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 memory 
Re111oval of the card fro111 the reader shall cause an automatic erasure of ·the magnetic card 
data centained in the Terminal's memory. 

The o~eratlng mode of the Magnetic Card Reader interface shall be selected through config­
uration change (paragraph 3.2.8). 

5.4 AUXILIARY PRINTERS 

The Terminal has available IJO interfaces for connection to three classes of printers; 
serial, current loopj parallel, TrL voltage levels; and ser1a1;·balinced·a1fferetttlal. 

5 .4 .• 1 20/60 mA Printer Interface 

The I/O interface froin the Terminal for providing output data to the Burroughs B9354-6 
printer ts serial data, current loop of etther 20 mA or 60 mA, selectable through field 
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 ls 110 bps; however, the interface of the Terminal ls adjustable to.in­
clude higher data rates including 150, 200, 300, 600, 1.2 k, 2.4 k, ~.8 k, and 9.6 k bps. 

Printing of all or only unprotected data stored in the memory shall be initiated from the 
·1.teyboard via the CTRL key followed by ; or :, respectively, or may be initiated automati­
cally by receipt of the ESC character followed by the same respective characters (see Table 
13). Opti-onal 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 fro111 home to the position of the cursor at the • 
time the Printer 1 s activated. A CR 1 CR, LF sequence wi 11 b~ sent to the Printer by the . · 
Terminal at the end of each display line. The CR, CR-LF sequence wi 11 be transmitted to 
the Printer upon detection of a CR charac~~r in memory. 
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5.4.2 A9249 (ODEC) Printer Interface 

The TD730/830 provides an I70 interface for the c~nnection of the A9249 (ODEC) Printer. 
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. 'nle dedicated and shared Printer/Terminal layout are shown in Figure 5.2. 
Connection of more than three Terminals (up to lS) 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 'Ier.minal. 'nle inter~ 
face exchange is asynchronous by character with the printer determining when the Terminal 
may send the next character. 

5.4.2.l Shared Operation 

In the shared printer connection, each of the three Terminals has rand01n 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 

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

(a) Print whole page contencs whether in Forms or Non-For.ms mode (seq·uences CTRL 
from the keyboard or ESC 1 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 ls not in Forms mode will result in the print­
ing of an e1Dl'tY 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 ti:me the printer ls activated. Characters from colmms 0 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 tor all protected data when th 
"print unprotected data" request ts used. 

When,::. a CR ( V') is read from the Terminal's memory, the interface wll l 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 ls 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 
se~aration fr~m 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) TD/A9249 Interface Cable, 15 feet - This cable has mating connectors for the 
printer and th!I! Terminal on its respective ends,. providing a dedicated connection 
to a single Terminal, or the connection from the Printer to the first Terminal in 
the shared, multidrop configuration. 

(b) Shared A9249 Connection Cable - This adapter cable, configured to a "T" 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. 

(e) U.S. Data Set Cable, 15 feet (1696 4975) - This standard cable ls used to connect 
adjacent ierminals in the shared configuration. The connectors on the respective 
ends of this cable will mate with the Ter:minal/Printer interface cabie ·and the • 
Shared A9249 C~nnection 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. 

Typical cabling layout ls shown in Figure 5-2. 

A9249 

A9249 
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(a) 

DEDICATED TD 

'I'D TD 

SHARED 

A9249 DEDICATED AND SHARED CONNEC?ION 

Figure 5-2. 

TD 
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5.4.3 TC 4000 RO Auxilia;:y Printer Interface 

The TD730/830 provides an I/O interface for connection to the TCl4000 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 
f1rst-1n/f1rst-out basis. typtcaJ:.-.,dedi:catad~:artd::-sharad:·coa.flguratlotts·"·art-:.sb:own·;_ 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 ls c0nsidered to be ready at all times for Terminal access, therefore 
the interface consists only of data and for.mat control characters from the Terminal to the 
Printer. There are no status, acla'lowledgement or other handshake signals provided by the 
Printer. 

In the shared configuration, the TD-to-TD· 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 Terminal$ are shared. 

(a) 

DEDICA'?ED 

(c) 

m11 TDl2 

SHARED 

(a) Terminal to Printer Cable: 50 feet . 
(b) TC 4000 Printer Concatenation Cable: 1 foot 
(c) TC 4000 BDI Cabler 50 feet · - · - ·· 
(d) 50 Pin Connector: 

TC 4000 RO ~RIN'!ER, DEDICATED AND SHARED CONFIGURATIONS 

FIGURE 5-3 

TD 

'l'D#l5 
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LTR REVISION 

5.4.3 TC 4000 RO Auxiliary Printer Interface (CONT) 

The TC 400P RO Printer requires printer functions, such as margins, tab stops, etc., to 
be set by means external to the Printer. Therefore, the Terminal I/O interface ls 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 either data commu:nications (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 fu:nctions. Table 28 provides a. list of the 
characters used for Printer ft.mctlons, their translation to the Printer and the functions 
they initiate. 

Displayed 
Character 

1 

2 

4 

5 

6 

7 

8 

9 

-

ESC l 

Esc·2 

ESC 3 

ESC 4 

ESC 5 

-ESC 6 

ESC 7 

ESC 8 

ESC 9 

ESC f 

ESC LF 

ESC VT 

ESC CR 

,,.,.no .... ar.~AMIRtCA 

TABLE 28. TC 4000 RO CONTROL CODES 

Ft.mction 

Set horizontal tab stop at present carrier position, clear­
all previously set tab stops to the right • 

. 
Clear all horiz~tal tab stops and enable standard tab stops 

Set l~ft margin stop, the carrier having been moved to 
correct position by space codes. 

Set vertical tab stops, the paper having been brought to cor­
rect position by successive paper advances using LF code. 

Clear ail vertical tab stops. 

Synchronize the electronics with the form beginning, the 
paper being set manually to the beginning of the form. Also 
clears all vertical tab:. stops. 

Memorize the length of the form, the paper being 11oved 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. 

Command the line feed mode to change between single and 
double line paper feed. 

Set r1Sbt margin at present carrier position. 

Cancel right margin. 

Initiate 1/2 line (l/12 inch) forward paper movement. 

Initiate 1/2 line (1/12 inch) reverse paper movement. 

Initiate carrier return to position zero. 
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S.4.3 TC 40QO RO Aµxillary 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. Bllevel queuing ls accomplished, 
prior to ~rlnter access, by placing the format sequence on one page of the Terminal's 
memory while the data to be printed ls placed on another page of memory. The pages are 
programmati.c_ally connected through the Terminal's paging:::Eunct!on. •. 

The data message can be transmitted:;to:·the Tc· 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 ;). 

(b) Print only im.protected data when the Terminal ls in the For.ms mode (sequence 
CTRL : or ESC :). 

NOTE: Printing ls from Home to cur~or if cursor ls not in Bame 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 Z9 provides a list of these characters, their 
translation, and the :function performed. 

TABLE 29. TC 400.0 RO POSITIONAL/FORMAT CONTROL CODES 

Terminal Control Function 
Character : Code 

RS (<1) HT Horizontal tab 

CR (V) CR LF Carriage return and line feed 

HT(,....) HT Horizontal tab 

ETX (1) 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 either in the Non-For.ms :mode, or under 
J:emOte .. 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 a;-e detected in an 1.mprotected field. Also, while 
tmder instruction to pr.int only unprotected data~ the I/O interface shall scan all charac­
ters prior to a US ( I>) or GS ( ~.) character without sending them to the Printer. The data 
following US or GS shall be printed tmtil an RS ( <3) 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 i·ncluded, 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, wi 11,-.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 lmtil the 150-character limit is 
reached. At the 150-character limit, the Printer will do an automatic carriage return~line 
feed and continue printing data. 

In the shared Printer connection, each Terminal has access to the Printer on a random-access 
non-priority basis. As •ach Terminal requests Printer service, the requests are queued and 
ultimately completed. A Terminal is able to cancel a Pr~nter service request by being 
switched to its Local mode ~ithout disrupting the other Terminals in the queue. 
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5.S OPI'IONAL KEYBOARD 

5.S. l Speci!lcation 

To be determined 

5.5.2 Keyboard Layout 

The optional keyboard 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. Figure 6-1 shows the temperature vs altitude characteristics 
of the Terminal. 

6.1.1 Operating Environments 

The Terminal shall meet or exceed the requir9lllents 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-Operating Environments 

The Terminal shall meet or exceed the requirements of Burroughs Standard 1257 5700, Table 
l, 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 meet 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-Corr~sive) 

The Terminal shall meet the requirements for Class l conditions. 

6.3.2 C~rr~sl~n and Rust 

Terminal operation and storage, ln at:mospheres that contain excessive concentrations of 
material which may cause corrosion or~rust, 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, Class2l, for vibration and shock in both operating and non-operating environments. 
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(To be added) 

TEMPERATURE VS ALTITUDE CHARACTER~STICS OF THE TD730/830 TERMINAL 

FIGURE 6-1 
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6.S RFI REQUIREMENTS 

?he Terminal shall meet the requirements of: Burroughs Technical Standards, B2-08 and B2-09 ~; 
for suppression and control ot generated radio frequency interference. Standard B2-08 is 
derived from VDE0875 and VDE0871. 

6.6 ELEC?ROSTATIC INTERFERENCE PRO'IECTION 

Susceptibility to electrostatic interference has been minimized within the Terminal 
through design precautions. nlese precautions include, but are not Umited to, appropriate 
grounding provisions in the package design and the buffering of high input impedance 

'circuits. 

6.7 ACOUSTICAL NOISE LEVEL 

'nle Terminal shall meet the acoustical noise level limitations specified by NR3S noise­
level rating curve of Burroughs spf7clflcation 1257 4703. 

6.8 RELIABILITY 

6.8.1 Definition of Terms 

The ter.ms used he.rein relative to the- topic of reliabll1 ty are detined in Burroughs 
specification 60445, Reliability Standards. 

6.8.2 General 

The standard Terminal shall have a target mean-time-between-failures (MTBF) of 1800 hours 
minlmt11B. Detailed MTBF predictions shall be formulated using the parts failure rates 
specified 1n MIL-HDBK-217B or equivalent. The predictions shall state the electrical and 
mecnanical stress ratios and temperature upon which the failure rate for each part ls base 
Individual MTBF 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 Terlllinal. 

6.8.3 Reliability Demonstration Test 

A reliability demonstration test shall be conducted to demonstrate that the required 
reliability has been achieved in the Terminal design. 'nte 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 Qualitv Assurance 

A plan for on-going quality assurance shall be established to insure that the product per­
formance le~el ls 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 
MTBF requirement. The on-going quality assurance proeedures shall be employed for th~ 
duration ot Terminal production. 
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6.9 MAINTAINABILITY 

6.9.l General 

1691.6256 

The design and construction of the Terminal shall provide for maximum maintainability. 
Corrective maintenance shall utilize a repair to cOlDpOnent level philosophy. The Terminal 
shall have a mean-time-to-repair (MTTR) equal to or less than 120 minutes at the component 
level. In order to achieve this, suitable 'Plaintenance procedures shall be provided to 
identify the fa_i led component. 

6.9.2 Maintenance Philosophy! 

The Terminal, excluding· the display, shall consist largely of plug-in subassemblies and 
printed circuit board modules. On-site repair of all sobassemblies to the component level 
(I-C chips, transistors, key switches, ~tc.) 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 electronl.c 
background in solid-state devices, digital circuitry, Self-Scan and CRT displays, together 
with one week's training in servicing and progi-amming 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.S Special Test Equipment 

No special test equipment is required to maintain the Terminal. 

6.9.6 Preventive Maintenance 

Preventive maintenance for the Terminal ls 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· ini tlated from 

any of three sources: p0wer up, keyboard CTRL ·request (Table 11), and data comm ESC r•·~~ 
ques~ (Table 13). In addition, the Terminal will conduct confidence tests of assocl•ted 
'C)erioherat devices u-pon CTRL e»r'ESC request. The Initiation of a confidence test w\11 
cause the erasure of atl da·ea in the dlsl)lay refresh memory. Successful com})letion of the 
confidence test wit t cause the 111essage t1<.uu:·to-.be ·disl)lay8d. A confidence test detecting 
1,..roper o~er~tion of a subsystem area shall co111111ence a diagnostic routine to the extent 
atlowed by the tiature 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 ls 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 MrR shall test the following areas and assure their proper operation: 

6.9.7.1.1 Power Supply: During the MrR test, a power failure condition in the power 
available input wlll cause termination of the test and power down the Terminal. 

6.9.7.1.2 Microprocessor: The MTR 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 

(f) Index Register Operation 

(g) .Stack Pointer 

(h) Arithmetic l.t,gi c 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. 

6.9.7.l.4 Read:Only Memory (ROM): The MTR shall check all ROM locations. !he ROM test 
will be performed by adding the cotttents 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 B.OM which contain the check sum characters. An error in comparison will 
cause the display of a hexadecimal number indicating which chip needs replacing. 

6.9.7.1.5 Data Gomm: The MTR will test the data comm hardware by transmitti-ng characters 
which will be looped back into the receive section. The output of the modem shall be 
disabled at this ti.me. 

6.9.7.1.6 Keyboard: The MrR shall test the keyboard interface and indicators by sending 
data wtllch 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. 'nle 
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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6.9. 7 .3 Resident.·Charact&r:"Set .. Readout 

The Ter.minal has the capability of displaying the resident character set through keyboard 
CTRL or data comm ESC request (Tables 11 and 13 respectively). The ESC request shall also 
cause the displayed resident character set· to .. be· transmitted· to. the-.remote-controller·;, 

6.10 TESTING 

The tests described in the following subparagrpahs are in addition to reliability and 
malntalnablllty test requirements. 

6.10.1 Unit Tests 

Unit testing 'lf the Terminal by design engineering shall be provided. This test shall be 
performed on a Terminal (or Ter111inals) whose design level is at least equal to that of the 
first units received from production. The unit test shall be used to validate the design, 
verify that the design objectives have been met, and that all;specified ftmctional capa­
bilities including the data communication interfaces have been properly implemented. In 
addition, un-it testing shall be used to establish the integrity of the design, a measure of 
which is the absence of tmdeslreable or otherwise incorrect response to valid stimuli. 
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6.10.2 Acceptance 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 
thls speclflcation, including the functional, reliability, quality assurance, environmental 
and other requirements. ' 

6 .10. -3 Systems Tests 

Systems testing of the Terminal ls required. These tests will be performed by the vario'1s 
Engineering or Systems M ~ E Groups. Data communications compatibility according to 
Burroughs Standard 1284 9006,and 1284 9022 as applicable, ls required with the LSOOO system 
DClOOO Series1 B700• Bl700• B2500/B3500p B4700, BS500/B5700 1 B6500/B6700r and B7700 systems 
In addition, data communications compatibility with various Tentinal·concentrators, multi­
plexors, etc.,. to be speci'fied, is required. Data comanmications integration tests with 
these devices will be required when specified. Terminal design engineering will be re­
quired to provide untt~_'.test documetltatlon to these groups upon request. In preparation for 
systems testing, Terminal design engineering will provide product familiarization and 
training for personnel from these groups to the extent required to a1101f them to devise and 
perform systems tests and to perform routine maintenance on the Terminals durtng these ·. 
tests at their respective facilities. Design engineering may be required to provide designi 
level assistance and support during these tests. 

1 

6.10.4 Field Tests 

The Terminal will be field tested. Field testing at a location to be designated by 
Marketing ls intended to evaluate the Terminal in an applicat!onal environment. Design 
engineering shall provide design level assbtance and support during these tests, as 
required. 

6.10. 5 Static Electricity Susceptibiltty Test 

The Terminal shall be subjected to a specific unit performance test to evaluate its 
susceptibility to the effects of static electricity. This special test may be conducted 
at a selected arid location in the U.S. where the environment ls conducive to severe 
static eleetricity effects through very low humidity and ht·gh altitude. Laboratory 
conditions may be substituted tor the natural environment lt practical or preferable. 
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6.11 QUALITY ASSURANCE PROVISIONS 

6.11.1 · Responsibility for Testing 

The Terminal design organization~ Burroughs TSG;P,- shall be~responsible for.all· inspections 
and testing, except for systems testing (paragraph 6.10!3) and field test!ng (paragraph 
6.10.•). Unless otherwise specified, testing is performed at the design group's plant 
according to approved test procedures. The design group will maintain adequate rec~rds. 
of all testing performed, and such records can be made available to corporate representa­
tives upon request. 

6.11.2 Qµaliflcation Inspection 

The design 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 Qua 11 tt--: Conformance : Inspect! on . 

The design group shall specify tests and inspections to be perfor.med to assure continued 
and uniform product quality (paragraph 6.10.3). 

6.11.4 Rejection and Retest 

Failure 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 environment (transportation) is required to conform to Table.l,·Cl4ss 1, of 
Burroughs Standard 1257 ·5700. 

6.11.6 Evaluation of Shipping Container 

The shipping container ls required to successfully complete the following tests: 

(a) Free fall drop test as per Federal Standard lOlB, 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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T~ RE Vi .SION 

7. NOTES 

7.1 ILLUSTRATIONS• KEYBOARDS 

Figure 7-1 ls the USASCII code chart which lists all possible characters and their data 
codes. Figure 7-lA is the modified ASCII coc:le chart which lists the modified ASCII 
character chart. Figure 1-2 ts a chart which illustrates the international variations to 
the modified character set. 

Figure 7-3 is the USASCI'I keyboard. Figure 7-_4 ls the auxiUary 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-l8 are illustrations of the Latin/Cyrillic 
(Russian) character set and keyboard respectively. f~6-:::-e 

Figure 7-19 is a coding chart which lists the EBCDIC codes that are used with the IBM 3270 
cOJmDunications procedure. 

i 

I 
l 

I 
t 
c 
' Figure 7-20 is the modified ASCII keyboard. 

ation keyboards available with the Ter.minal. 

i Figures 7-21 through 7-31 are the data prepar- j 
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·RE.VtSION 

APPENilIX . I. 'COMPATIBILITY 

•'.'J:h• .. :TD7,.o~·Q :T.e~inal :has the c&JJB.btU~y .of.:coa,pa;lble operation in networks which con-
.~ .~.~~~!i ... ~•!i.t ·~~ ~-;ii(_th• fol1_01t:ing' B~oujbs"·~ ~isplay ·Terminals: TD700/800 Design 

~!Javel'if:'2 ~tt1l:ougif··4, md the·--rp.s20·1l~'siP"i·~r1.V..1 1·. CompatibiUty·'~f the TD730/830 Terminal 
'#.U:h ony ~:.one ·of these .Terminal ~y-pes .at .one tlme i-s defimd as the capability to operate 

. .'ht::'& ·coinmunl:catl:ons ·network·wtth ·the other ~Terminal without disruption of the network and 
·-without :.re-qtiiring ;physl~al modlflcatl.ons ·:.t:o the other Terminal. Dupllc.ati:on of all fea-

.. , .. ;t:~ :and ··.:Ch-arac:ter.1-s.tics of the . otheJ:. ;Terminal '.type by the "m730/830 1s not implied. · 
. -~~: ~-~jip9n:inx tfsts .tl\ose. features· ·anct· ··char.Acter1,aitics o1!' other.Teminal types which differ 

'fro11 the be.Sl.c characteristics .of tlu{'l'i>730/830 and wlifch the TD790/830 has the capability 
'.to ·..Ulate ::through fleld "engineering changes. This appendlx also. it.sts those character­
lstics ;and :features --whJ:Ch ·:must remat·n ;lnc.ompati ble between the .m73o.tS30. ·Terminal and the 

:~nf:.~~ 't~~~~l. Jp_~~q.u~~~~· . . ... 

... . •.: ... ;.COMiAti:aiirrt"BETWEEN Tri73o/83o AND OTHER BURROUGHS DISP"LAY TERMINALS 

, .,.~i;··.-:j,Diodi:DI.i~:.~~&fj: ·;iJI.4 and TD8o0 J)I.2.;·:through Di.4 : ~·; ' 
-~-.- ··;: .. · .... ;;;;.... .•. ~ .... · •• : ...... ;···~: ·· .. ;..J:·~·.•.;.·:·;.; ..... ~. . .: .... ·•· ·.~:,:.?; ... _::· .. , 

. . '"· .. ;" .. · :."•. ";i1!°··'· ... - .-~·-; . . . . ~ ' ~ ... ~ .. DATA. TRANSM1$toN· 

~ .. 

Non~·FoN~ - ft-~e to· ·Cursor 
".;-:;- r. .~Qi,;i-r~;::-At l-:.unp.r.otected ."'..da.~~.~ Henne to Cursor . . . . . . 

T920 .character, '1'0800 Systems. may require use'. of TD73'0/830 extended memory 
· .'Der.uilnals .. ~ .. - ··· ... · · · ··· ~- .. · - · 

'DELIMI'T.ERS 
. ··,.~. : .... 

{' · :·J' .:··:r: : . o'r ',US, · .. RS 

l:ONDQL:~ 

- Dl•pl4yed as e>· · <J from CPU; as f"· '} , from keyboard. 
:;: ~- ... ' ' 

• • ". • .i. o,;'; .. •. f. ~ .... ,.. 

. ··:ff . ..;:·:P.ip,.Adftn·ce (TD700) 
·Fixed 'Tab :1, 9, etc. 

, ,~-«;~.:~ as N.,w Ll~e; t:h.rac.ter not Stored 
· ·:~_.J&ii•tris _ca is not· l8tio~ 
· .~ti '..\J~· ~-- ~fix tn ::c0n:t;ro1 .. ·sequence · 
'.Dl.E· .P· '.·Activates Printer ·(nL3·~:•nct DIA) 
':'T-r.anat.sston Number · - @ and ;A ·or O and· 1 or None 
:1.ecetVeC.t ·'Data -- ETX ··Character ·n:"\t Stored 
·:-cnu.~/C7RL .- - Cause .. -8 :ttne :.vertical tabs_,:: . 

.. ~ .,,,· ...... ~ •. ···,· .~,~·"_;:·: - t ,;•.< ·~ 

. . .... ... . .~·~ . 
. .. ..·. 

· No :IBM2.260 Procedure .(TD730/:830) 
Maxiaum' asynchronous :-data ·ra~ - 38.4 k bps (TD730/830) . 
·.:1"9.2.0 character, -TD~O··~ay.S_t._ :may require use of TD730/830 extended memory 

.tft!lti na ls 

·nEL IMITERS 
:RS ·u.sed as ... both ;·Forms ·end ;·data highlight left dellmiter {'ID730/830) 

·A, • - .• ·-~···.;.~:··· .. ~ -.··~><- • i>aea iiiiiti'.lfpts :en·• Ttl~~;J1nls~/:TD73ota3:Q) 
ECD674 

...... 
\· 
) 



.. .; . ~ .. 

~ltO ... tCTMtY TO tuttaou•MS CO .... OttAT°iO ... .iOT:.To •• :.~;:l•,'f•ID 
. ,_ MAteur~T~tff ~~H• ~g~~ ~~u••·~--~-~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
' w•tTTUI COtlUtlT. " - · ' ;,-. ' . · ;.;,.,. . ,,. ! -

REV1Sl0N :·~ •,.. ·~•p•~t r-·.-....~ dt-:~~~ ~°'f"""".,"· .-·~.<;" i!,; ~.;:",...~f' .;.;;,; •.• ,,.,,,.r;., U~hi ··· ','- H-4~~::!,·:.'.}~~;_;,.:;.; 

-.................. -.. -,.- ..... ~·- ···-· ... - .. - ..... ·-···--~.,n-'-··#;.···"""!'·' .. :-:~;r;·;? ... ;"·:: ;·.:- - ... N.., ;~;,~:. 

·' 
• "• OI, .., • ~- C• ' ' •' .. • ,4',.., 

1. GENERAL 
~ !!:• - -:~...... .. ·";: _;," ~~·:· 

.... .... · . ~ ~- > :. ·.~ ;.~-~: .. ~ . .-~·!";~:~:t C~~ "::.. ... ·'··.-:;: ~~·-· ~~ >t·f .. ~ \~ ·· .. ~,.~ -.., --~- . ·.:;·~~---- . : i· t .. 1.:~ "":.t·: ({Yr·g \ ·:. ·.-~"_ ... ~·; .~=<~-'1' 

The Terminal .bas the . .,pti~l -~a~U·1Wd:gf6~S9P~~~~!~o~'~! ;;_~~~t~~~-}!.;.'~f:!r~~D:~4=f> 21•' 
wire parallel tnterta~ as.d~~i~~ -~~ ~!df-.. 5~~~!C·: . .-3P~J·•l:.':•Ptl~t~~·t,~ ... ~ .. t~~.9D!,,-~jl­
stalled.~ · ';· :.,-_. ·,~ .. ·-·.:· :;-~i-. ~. -:" .. ·•· "::c~ ·:r;:1;~L ··~Ci;:;·;;;;::.:· ... ;;·-'(·· ~:·o:~;;;-~: .. ~;~-~,~~.::.~~.r:'.-/:~~~-·~;;~ .. ~-\~·:·~;:A~;~;;_~v 

~.~- . .1-·~· ...... ":.. ~.-~·. >.:..._~,1~. <~:;:r:.::.~-.--- ·~-: -~::.~_,!'i!~.~-.: --=~=--·' .;"/-:··· .. .- .. :.:·:;, _ .. ;-~: .. ·:,· "~"'}{.(~~L:i.! ... ~:it:·~~1-rr::·~/n~;.; :~:r: -~·4! .• 
2. I/O CONTROL .cailiciERS . :·,~. - .. .. .. ... -- , · .. :·f"' •.:--·e:.. • • - . -, •• ,· .. ~ .• ' hr .... I:.-~-~ •. v ... , -•;, .. , ~..,,,,,.. r ~ . ~· 

• • • "' .._ oA ... ; _,._- J .. • • • • 'i ' ..... , \, ' •. 4',;,.. ............. ~. .::-,.}. ~ .. ~¥ ~ Ir .J...f -· J .. 

I /O controi di;;act~'.:.hi~· ~~ii,'~i:/ t'.~''.t.b~="~/'.?i~{pe: si~~-:li"..14~i;~ltt!X'." ~Y. are ~ i 
trannt tl:ed ~~ the: ::~iiiaj,~VlA. ,it!. i:/6 ciOn#,!~;~~d,JJ:,Q_!i ·1;h)t~]B~/,i~ ·.;:~;~~~~~ ::~:,; t i 
3. FORMS M<DE-QPEMtION ··. · .. ~::-:.~; ·,··.::·:.:."•,";=ig•; .. '. ........ :.:!:.i~~.::n ··,:t~t:--::'.'.:!!":':! ,_·r~:,:-.. :.;.~n'.~ -:·:; t 

' ·
1·>:· ~~ . · .. ~-· .. ~t~ .. -:.·~~·;1 ..... - ~;·.;..t.: " <·~ ... ~ !'!d~Jrl+-- · .. -~~/.t'!::-,:;:;·.r.·: :_~-fr~~ ... ;. ·:,~~-·-· .. :~:··-!'~ .. ~ 

During the Forms mode the following I/O control cursor movaieftt~j·~~t~r1\~tl-1¥~~ia~r<tt­
delill1i ters or prot~~,t~ct,· d~ta ~i.e_ld~, during -~~~r::(~~, ~;L_,.. 9s~".·.~~~~,....':;~~···~l..; CSU and RCS. 

. ! 

The cursor may be placed in a protec.~ed .d~t~ :,t.l~~ by_ . the. I /0 contto!.$:&,r~c;~'-~ .,1µ:thout . { 
causing a For.ms search. I/O contr .. ol LDCS will ·cause· a Forms searcti ,:Oi\1.j" ·1"!'1.:-:e·''~places··the . J 
cursor on a delimiter:. I/O controls CSH, PAGE, .CSHE, and EXM will.,,~4';;;·~.~~~~~fear.ch _:,f 
after moving the cursor to the ho.me position of the selected .pag~::.:::.:~~!:.~c:..:.w.;,,;..;.~.:_:-..:~ 

·~-). r :: . . . ~-<, - ~ ~·. ~ <· -~ . .. . ~--.~·~~~-,~- .. ;~~~-,~ ·: 

I /O control TAB. ~ft~.: a, .Fo~. seaifl:t\, durin_g' ·. Fo~ 'nlode·,.- ·t~c;mi 'the Ctirsd.l'f;~:ii-l ttoa. 
4 

" · -.- • • ·~ • ... - • : .~~=--····. • · . .. ...:. -.. ··.,/·.::-'.::~· ~ : ... ~~··:~-~ .. ~ · - . .. .. _.~'!"~, :~;-·:-:tJ!"""'::·'!!.;_~}~·> u.:·~'0; 

4. LCL/RCV/X!fr 
".·"''.~ ....... --~··r~·- · ..... 1" ........ 

LCL I/O control shall reset the system state to a Local mode sbailar :to.:~ir-:.mt without. 
affecting memory •ran, Fo~ mod~_,. and c~so~ ~};J.p._~:t;a~d posit·~-on._ '::.~ ·~~ .shall ,be 
transmitted when the -'terminal ls thereafter addreased'. ··•· .: :1 

RCV I/O control shall set the Receive JDOde, remove status from J~PdiJf#':{fri~~!~;repare ::~ 
the Terminal to receive data at the next R:r pulse, lo.1\4l~l..t into. the "Cursor position and . '1 

.. ; : . .:<·~·· ...... ::--:7°·".it .. , .. ~"..,,,~:~~~;~·: . ...... · -~~~:·-~· .. 
adVance the cursor• . : ~ :_[ ~ ~: .• t~~· ~: ~~- .~-~·· 

' ' ~·-· '"'-··r, .. ·•.·· .i:·'"·'"&·.·--~:-,..._. :'•• ], ~· . ~. ··:; . ~: · ..... -'. :''"if'J:J( •:,1lo*- ~ .. ~.~~"'t, 

XMr I/O control shall set the Transmit iaode~ r~4L~-~B:;;us ~~--~t~!~~'!,,;.-·;tt,~·s., .pla.ce the · i 
data of the ch•ract:er under the cursor .c;tn. th~--~~t'i(:~~f~~~· and ·J~~P.;~-;~e~~~ t:h• cursor td: 
the next character at the RT pulse. The ~ ·~-~~~- ;l>."~, «ll~~-erif~--~~i;t~~f~~~e LCL lllOde • 

5. LDCS 

. ,, )"' h ; ~. ... • .. .. ., ,. .! , .......... ·' .. • ''"""'·~ ... .. 

"~1~ ::; li ;0·v~J.:.:·:.-. ~ ·~ •·~ ""°'~ '•('1\'',"f.~ :~•' '• : ~ ·~ ·t< '., ~:~ '~:·~ ;!·~ ~-;-=::: .. ~~·· 
. .,·-s~::~1::";:+~ .. :::~~· '.-~~:·:: .. ~ .... -... ~-.1.~:-· .-G' ... :·~::-:-~,,-.:- ~).:---:~;;.~:_ 

:.. · ·. ~- \." _1:_.~-~~ ~~J .. ·.~,,.,: .·:ift."' .. )_! ... ··f ' ' • _ ·-~·- •• :: ,~.--,... .i.. ·· :~·[ii. 1. • .r ···~. · 

LDCS I /0 control is a two character operadoii to :load "tfie cursor p0si tlon".·'". the l/O .contro~ .. 
character indicates the row of the dlsi»lay to be loaded ·and prepares the Teriat.na,l-, to .accept 
the next RT character as the column ot the disl)lay .. to .be loaded. ·- · ··· ··,, ~ 

.s-·. 

~-~. ~: <\ . ~:~-?'-~- ~. ·:f·:·;f : t ... __ : t~·· 
.... , ..... "'""""-'' .-....... _.,..,~ ............ ... 

. ····~"?· ~\ ... •,.;,...,_, .. : .· .. ::":;. \ - ..;,~ ·~._ 

ENQ I/<Lcontrol shall sound the audible· a1ai-m~atta,:..tfgbt~-t:h• .ENQ·: 111di"eator'-:during the LCL 
and XMt modes. RCV mode shall lnhibi t the ENCFI:f'0::'1·e0tt~ci1 ·and-:-extinguishttbe ENQ indlcatd~. 

~ 

?<::-~:. (, ··-· .- ..... _. .. •-.-...:-- ........ 

'' 
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APPEND IX II. T-SCAN INTERFACE . -(CONT) 

.filu -itA. t'.. "£/o :co~ol ·cliARACn:RS 
MNEMoNt~- FUNCTION 

!. '':', 0:'.-0/0 .(NULJ, :····. - -~OP: - . --~O o~;.·:~l~\\ J!ls~:!+~~f.~l~ ,d~.l~y) ; 

,_: ~·~~(1' ~(,~ofi?; -~- ··s~~t~ - , ·· --,·_::,~--!!~~- ~o:-~~~~~,~•':· ~=~- prevt~u•,-~ ~~~R~ • 

-.'..: 

r 

;_l_ 

\ .. 

, . 

~ . 
1' .• 

. ,:_o-t2.: cs~)., Rev.·.- -~;·., ·0 ·ffrl¥·c,;:Tetja)~!:~l~,!nt'o·~~;;.~ea~y ~d_:t;!~V.~,~~tatus 
; ;·._z O/f. {ETXX XMT '>· - -'· - Force· Term1nal '1l\to XM'1' ready~ and. transmit fl~st: chai;acte~ 

0/4 (EOT-) LCL Force Ter.mth~'.f, !ii1to~fcI.~mod~· ~itdf .. bahce'l: X'fltr/Rc:V' ready 

0/5 (EN,Q) ENq Illuminate ENQ indicator and sound audible alar.m 

~,9/6..- ;~) :.~-- -~- ,_~H .,.( ._ ., ~v~ c.~~?i;, to: pil8~ ). ~~ll'! _ ~o.si t_~;n2 : __ ~·, _ ... -~~ 
.:~ot'I· ~B~~>:::- -~>~ts-.~-::-:. ·Sound·~~audlbl•.alarm . ;,,_,,,_ ·:-.·--~· .. ;._ ·. 

0/8 (BS) -· :csi:· ~- ~- .:: I • BaclCsp~~ \ 'cdi.t~t- one po'sl d em" 
0/9 (Ht~: TAB Tab cursor 

-0/,lp. (Lt) CSD Line feed cursor- down_ one line in same column 
.·.--~~· .. ~·.~~~,·~· :~ '1.;- ' ..... ,,.,"I~!'~: ~, ~·°'-'· '•4 - - . .' '(\ • ··~,· .·.·.~;_ ..... ,. ~,~:"W: I~-~·'" ,<~II~ ·:J .... ' ~ .~ T • ~;-.f .,. (....' 

.e>0-/11' '~ ('1!) ~- > : · ·~GE'! - - ,. '.'.; ·Advanee ..:d'isplay:· ,to .next· 1pa.ge d. f _ enabl•d , ,_ 

O/i2 (FF) 

0/13 (Cll) 

) f':~. ~~r\'·.:;-. 
CSHE 

CJLF 

0/14 (SO) -.:.CSR: 

0/15 (SI) CSU 

t!O (D~); ... _,, --,~ NlJM 

t l.t (DCt) COF 

1/2 (DC2) CBON 
"1/3 (DC3) · _ .. ; ·~v~·)c:Bor 
. l .;- •'" . . _,. . . . " . '. _, '.· . -~ . , ~- i : .. ; '" 

1/4 -(DC4). .., c, : ~~ ~ " 

1/5 (NAK) RCS 

1/6 (SYN) FORM 

--·~-1/7' _'(ETB) ·.EXM · 
• • ~ -~~ ~ ~:: -:) ' ' "'I ' ~ ~ ~- • ~ 

1./8 .. ;- -~l/1-5: .. >., '; --,,., . , 

-2/-0 ':.O, 3fl5'";;·_, __ . LDCS 
-~ )., '· .• ~. f!.; .: ... . ' 

4/0 - 7/15 

~- ; ~ :·, •. ·, . ' '---''· _;;,. '. ' ... , , '. #• ... • ~-- ·': • • ' • .. ...... 

Erase· memory 'and hame · eursor· ,_.' · · ·· 
Carriage return/line feed cursor 

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

Reverse line feed cursor, up one line in S&llle column 

Cursor off 

Cursor on, blink on 

Curser :on• bl~tnk ~off .. . . 

-' .:'. ·s~~· .Q~;9f j;c)~1 tfon ln ~storage reglSter " ... 
,. • _; 1,.> .. ~ ~. ~. ~- ~ '> '~- • ~ "; ~ ' !': ~~ '. ; ""'.~ ''. 1 ~. ' <~ ··~~ I' ... ' •• ,,._ 

Reload curso~ posl~lon from storage register 

Forms-enable/disable 
.. ~ .. ~ ~ .- '. 

Extended:Mmortienable/dlsable 
• - 11"• ,.....f t .. ~ ; $ ,. ~ 

·" Una•sl&il.ecl.. . "·-,; _ ... 
.... ... .... • ; •.•• , .. ~,.1 ' • ' -t .... .... ~ . ~ .I> -~ ' .:;. . ., . ,_ 

·Load~ cursor~":to-~p0siti0n lndtcated .. by bi ts 1 through 5 of LDCS 
'.'. p-l.us"th•: foU:owing data character bits 1 through 7 (12 bl ts 
total). 

Unassigned 

Unassigned codes are ignored by Terminal except for parity check 
, ·· ~e ·.rt:Su~~ ·7~'.l ~~:~lUmni2:9'J:~ · ._, : T'· , . '·" 

.··, .. ~ ~: ,··· I...,. ~- .• ~ : :-- .. '~ ::~ .. ~.. :~:.l - ·.'. ··:--;,. 

. :}..-,:'t.~~~~~, .. -•••. ,., .... "l'O."t,:;.;ttJh· .IF."'~t111Q~',........,_,. 

-. "·'•· _, .... '. 
•!': 



~ -4k'~ ..... 1 i:' ., 

~...,.."'··~·····~·..,. .......... , ,., p_: ... - ...... ..iiw..: ... J.~-~;"'/ . REVISION LTR .. ... : _, 

·~~I~;. ~I.:,,0.:r!$CAN. I-~~~$:. (CONT) 
. ' . ..... . ~ . . ,.,. "-- .... " 

' , 

:::~::: ;:.;r~~i~~. ~~ : 
:.~ 

1. ,. ~· ...... :·~··~. -""" -... · ...... ~ 

·~-·4 ~-::··~~,,~~~-·~::.. ..... 

The TAB I/O control shall cause. t&~ 'Tef*tniif:;tb ~~~tit-~! a 'tab functiort:: 11S;. movi~;t'h'e 'cursor~ ' 
·forward to the next tal:rstop. ·-.:T4b·'"'stopa:,are=~J.-oca-ted"" at-~~•J'•cteX'. pos_t,~_l,ns · 11 ~·~:;·t-1,: ~d ~ · 
25 of each line. o.~-~ t~• TI>73~~-~- ~·~~n~t·~. ~h·~~~-~~~--~:'l~OJ.1S l~. 9, -~?• 25, 3~.t ~-1'~ .4~, : 
57, 65, and 73 of each Une of tile TDS3l) .. _ T•r:mhial. · In-the Forms mode··the tab ·ch'aracter J 
causes the cursqt to·:evtr forward,., to the eh•ra.c:te~~·"PQ.Sl ~loJ{:~ follo1'ing ~~ leadt~t-d1tl:~i:..·~ ter~ 
of the next unprot~~t~~ ~~a~ ~.~·~~.:~~$~?~r;:~~~f:~lt~:: ~i:; :,1 .. • 1 . ·;: , .. :~,.~ ·;·.if:.~~·: ,i\C" J 

~, : r.· .' .. __ :. :. :~."'::: .. , :. a. !fill 
t : .. . 

The CSH I/O control shali ~au~e.:th~ t~ri.1ft.~af t~· eie•c'bte -~· ~~rsor home '.·f~ction :~t:~Ci>vtttg ~ -. 
the cursor to the Urst ch11racter positioft!ofs t:ihia·--.firstt .. ·Uu (hmne i>0•1_'t-1on) ~f:.;~ ftltJst ~ 
page of memory. In the Forms mO!!P.~ ~~~: w1,.t._1 -F~~~.A~~!:.~i~~~9:·./~: For.ms sear.~~ .' ~f •':." 

9. ~ 

The CSHE I/O co~tr~:l ~ha.J.{~.~~e,; t1i~·'tirmtn,;t"~t~r·exe'~tite~· a·i:ombtned hJ~ and cl~·r ftmCtiorl 
by inovlng the cursor :t:o· ·th-e~ liow;·1MJ•U:lon and .. ~sitng :alr-l.- ,data (exceitt.sitt'otecte~'\d,-4~~- when;. 
in Forms 111ode) from the di.s1'1•Y., sF!:~·~= an~ 1~~~~.~~-: t~~~ :?~ge disl'l,~1• .\~ .. ;~ ; 

10. EXM/PAGE .. "' ' ~ 

:. __ :-:. -~:" -.,··~ .. ~ • ..... ~ ... :·. '1°'~-"'- r .. .1 ... ~9~:- ~<~- ... "'t·:!fr".'.:·.: .:t'"'·:: I ·•J~\ 4" .,. 1" 

The PAGE I/O -contro_l .. in the Terminal shall cause the next .. -·· - - . 
page· . to be ·dlsp'iayed 0n ·ttie · ~C:~.en :-~~~iifi. elii.';ctir~r ·at the home:O~f. that page. >Iri th• · 
Forms mode both EXM and PAGE ·c:auae ·~t Fo~ :~4&/&f. ~: · ": ·· ;~ · 

'• "·.• .. 
11. · NOP (NULL FUNCTION) 

The NOP I/0 control may be used as I/O CTllL:·~tflle fi:'U ~w.b.en~requlred tot.towing eh~ac~ers 
TAB, EXM, PAGE, CS~~~~~-'- ai;td-~1!· :-;A~.~o~ :~!- ~~~7- ~~nt requi;,~~g a Foi:m~ _del~·itet 
search through protected data may require nulls totIOiJing .t:he unprotected data;. .. -- · -~ ,c i 

: .• 

12. DATA ERROR CHECKING _r·,r· .. -
, 

Upon receipt of a data character.-·which ts ;111:•1•-•~:*•~•9?.0f a par! ty1,~~ror or- l~•lid-.'blo~ 
check. the Terminal shall detect the error and i l!~!~~~~ ~he ERROR indicator.~-~- ~or ~. ~art~ ' 
error in a data character, the Terminal shall, in ..... ltldtetdn· to the abo,,.e, insert· the ~qiles-; 
ti on mark" character· .(Column 3-; ·row l5 ;of '"F\gure': ,1ri~::. intg_ the dl spl~Y.94· message- a.t :~he 
location of the incorrect character.< rn'".eCttu1tt~cis•:::thti:.,,'E•r.mtnal:~·•1 p·laca ... an~ error 
message in the status line •. 

13. CONTROL CHARACTER ERROR 
, .. ·': 

~· ~ '. :.~ ~ .• . 

A control character may be received incorrectly during any of the cont;-ol sequenc;fts o,t the' . . . ·t"- ...... ~ .. . . ~· .... ' ,_ ...... ' ; ... ; . ·~ : 

communications procedure because of parity error in the character.· A· ·parity· e«or shall :· 
constitute an illegal character of unknown identification. The Terminal shall be unable to 
,rovide a rest>Onse and will illuminate the ERROR indicator and place an error message in 
the statua line. 

~.::. ~ :4.. ~ ~ .... ~- ~ '~ ~. ..... - • 
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At·;· any· ·.ti.e·, .C!IX~l)~ .. ~r . off. or· ·XMT /RCV· · tn· process~ ··~;k~ ,!T~"htinal · sha 11 acknowledge the 
... ~etec.tlett.~O!°. lts· unique·:addi-ess" on the f·IVe addreU~; ,lines. ))y ·placing::. its status on the 8 

·.::-~-data 't"tn•s ·and·~·n.::itne .. ";'wt.;ittni·'·~O. ps. 'tndt•tdual. Te~ittal "address· ls determined as defined 
· · tn''"•~•"i~•ob·~i.·~.s. ·: .:~c~t-r~i ·:\s ... ~ta•n by the· nc140--v:t•; .~h•· RT .. or··I10 .. coatrol Ones. The 

.. ttt•ctl:~e .'s~a~·: of.-the:·d~~~;:.~ancf TR Hnes is true Ct>.,.~·-. ·'the.-.Terminal ~ rest>()nds to the RT ln 
.. RC\l".· ot Xlft'";~4~:;,b·y;.ratfl'.n,.g: TR to· the ~;!Je·.,.~-~~'•.· ., .l/O ,~nti'.().1· and .. RT'" s.trobes wl 11 be de!•Y· 
. ·~"+•~::~'.~ ::·~a:~ut .. _$0:: .. false (O). ~lthl~·'.JO. ps: 'ot ·ttie_ '":'nd .. !>f )tT: lf:no .. Forms ·search was int u-

,: ~:,~.e.ct•·:.·i::~~):.f.~~~ch .. ,·~-11 maintain: ft·:_true unttl ccmplete. There'.. ls·~Iro.'lresponse to the I/O 
j i'.• ·.::~-~~ol.::P1'~~e·:·~J;~~·~~1a::20;ps)~ A NO~<~IO ~:.~ ~~ .. ·requl~ed'. after:RT'ror .. I/O C!RL. An 
· · >,·l-/0{PT~~.~1.~~"·;~f9.~1:4e~.ariy oth~r d•~~~~t;J:ansfer operation mit!L acted' tipm• A RCV or XMT 

·.· .•; ~JQ>:~~\~st:·.~:' j;e~e~ye4.1_:1lefore dat• ;:,:ltff.'. ~' -t?;~~~~~t.83lCf-·: wi 1 r. remove: Terminal status. 
, :'~'~S.,t~!-r,:9r:.~"~:.·.I/O>~·,..~r~ LCL · ~ey act1V,i!~\on will. return·· the; data0. lines:·: to Terminal status 
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_15 ~ . . TE·RMINAL .lNTERF. ACE 
- · ... , . . .. :- . - ;. -~-:·~, .: -:;· -~ 

·--1'•- :~:'~in~l. -~~st,tal:~·-l~!~ :~~~.b\~ ~P~- -~cmn·~~hm to .t~e :.2.1-vlre JlCl-40 -~~~~hronou~ interface. 
Th.a, .,.<:~~.«fpi~-~ Y,i;~\fi~-~~.,,~~t<nal' shall'''~~e:'.'·s~•U·~~,:.·~··-:furt<:ttiOD ·-:to td:lat shown tn schematic : • :1.s,3t·· ·p.758. . .. ~ . .. . ., . •, . . • '. ·. _;~>-::•· --::;; .. "'r .. '.,~o.,;(C • , · 

. " 

.. ::~~y: .tre •. ·~~N:AJ.t-·I~IFACE PIN ASSIGNMENTS 

!'IN · ~- ~ ~, . '. · ·'. . , ·;: ·-¥UNPTION' . -
--- ., • ..:- ·<"'·:. -. .-· .. -, .. ,.:., , ,· 
.A - .. <~<> n~~-~ µse> ,· . ; .. , . -~"" ..... 

:s· 
.C 

p 

E 

F 

·a 
j 

~ , 

L9 
M 

'N 

p 

.a 
s 
:T. 

,u 
.v 
. w:: 

-,:: .. '· 

x 
r 
z 

"4dr~ss bit 2 

' ~~r's-~~~,~~~) 
-~ ·:· ~·- i-;" .- ._ ~ f · -.,,~~11n•!Jll\4l,:at~r: ,··_ 

c · .. ~ r. , ·· C ·· ; ,'~~ {. '.J ;;~\: , ,., ... ' .. 
· Gri>und 

-· _, 

,, G~un~ 

~4r~•· b_il: 5 (~B) 

-. f .. "'·_ .. :'.E'·~~-~f~F~·f:·--~~ . .-~ 
-. • f. .,,. _,, ·_.-~·-.~~ta,_·;~~~ ~ 

. ~.,, .. 1.· . . f -

-· .. e~ · . 

'' ~·t•; '))-l~!,1~;t~8) . 
. , .. • 4 .. " . 

(do no~ u3e) 

~ 

•!--- ... , D. .• ta '.:bit 4 
•· ~~ .. ._ ( ~.. <. ·t. 

,;(40: :ri~t- '*e.).; _.,_ 
. :na~li··:b~t ·s 

. ..... ' 

. ; 1)~~''.' ~Jt 3 
, ·cr~und 

, ~ '; ,; .. :·. • :,_ . . .. . <{;": 

··-:\·.(.f!O not u·sel· 
.... '. ~: ' ·1 ~. ~. -~. ~ . if>'. :·.. .. . "!" •• , 

::·, ·aa·t·· ;,1>1t 1 
) ~ -· ~ ;' 

Ground 

¥cir•ss b.i~ 4 
Data ~l ~. ~ ·(M:SB) 

(do not u~el 

A,ddress blt 3 

.... tllT&O tft~f:·AMHIO& 

~ ' . l. .... : .. · .. 

·~·:_:. 

, .. ''..·fr. '-~''-

•"I"• .,':~r ;";;., • - '"·\~~ ........ 'f!/":; ... -~·'f".~ .... ,.1 .. ~'"l.•tl:•.-<•, ."\•,.. ·~, •• :. ~ ',-f~/., .. '-_, ,, ,.., • 

.. ! - ........ ~-

'#l.'.1 

·11£"" ·_·. 

' J • ~ .. :.·.. ·~;i ·: 

.~"!~:·:~ .. - -~:·* 
. .rX·.t: ~~ 
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AP~IX ·u~"'· ~-SCAM nfrtxrACW (CDN'rl J •• •• ....... , •• _ .. , :.~. • •• 

·· · :-:··I<.·~·~fati~::l:~?:.;~~~~1, ~i.:-.2'.· . _:, . :. 
16. INTERFACE CONNECTOR . ~ . . . ; ... ~" . . . ,_ , . . .. _,.. __ .. 

. . , .: · . :~ . . J"·.·:.· :_::.-:.-w -~·t ,·,_;,>.;.,,, ... ·: ~·-1:, . ·.· .:-.:-":~·- :::~ ::,'.,:.',. ~ -.··_ -.:· ·1:~::-, '~~ ~ ('.{~t":ii; B.y· ~\ ?/~ .:;:-:.t$~'.~f.·;... . ._~.~~ 

The T@r.mlnal finterfaca . c:~or:•~lllOlilnt-.f";dJl · ·tJl•·:;.r~J-:··!>~t :~~~;~llj~_o·•-J~ti\~~-.:~~-;-~~~~r:t :':~·- -
• l• type, connector 1471 9934. · · · ... ,._ · .:;;:.--<·,~- '~"{;! !<':'· 

17. CABLING '. ~ ~ ....... 
~ i 

Cabling from TUmtnal to. Terainal shall be multldrbp c0nnectlon.:-.'.:·;~a~~-.:il~~ not _pr~~~~~~ 
11ith the Terminal and shall be supplied by Burroughs Plymouth .t1.c,tU,ttl'~S~ .. ·A, •x11aum of 
1000 feet CU11Ulattft cable 1-s ·allowed. .. ,· ., .... 

->'. · •• "'·'l..i~ .~J ~ : .. ;~~ ~ . 
18. MOOES OF OPERATION :.·fr'?~:.i:~1--~~t:;:.::!;.~1f;~·~.~ .-

The Ter.minal shalt operate ln· three tnodes: Local.. Traitmltt:';:!·~~i~;·'~ rii •. :~perator-s · ' • 
shall control the mode from the keyboard with the ·LocAL,-JCMr."and RCV .-k..-Y.a..~-'. Pressing tll.e 
LOCAL key during either Transmit or Receive l:tmne-dbtaly -transfers the'·~ermlnal to Local. 
inode and no further data ts transm!-tt.ed or received. ···:.'.'.:~·:··~·,·· · 

18.1 LOCAL 
I .. ( ~-\ ~ .~,:~~t~ • -~. 

In the l.ocal mode, the Terminal shall be off-line and_ data may ~ -tii~~;~4~~lll&ilually_ through 
the keyboard. It an ENQ ·110 CTIL character ls recii~d. the T•naina1:··;#i~~r .. ~.~i"tate an 
audt ble alarm and a visual lndlcat:or ·to alert th• oparator that ~:tlw .:c.-n•ai ... proce_sso~ or 
calling station ls tranDl tt!ng. ~ow•r tum~ shall place :t;h~. Te~~ .. tri Local mode 

.. ; ~~ \. ~. ,,' .. '· .· .. ,... ':°'i"-1. ... 
regardless of the setting t>t ~· mode keys. · · · .. · 

/ .. 
Pressing the XMr key on the, T·enalnal keyboard by the ·operator shall causi' the Tenatnal to , 
Indicate XM? READY STATUS when addressed. A -Drr I/O· CTRL wp~ c&Uf:4tr "~~~··.-to~. be. transmi t,ted 
at the cursor position removing -s~atus. Statua wlll .be returned "v"fa' a· ·t.r-'\T I/O CTRL; The 
Transmit ready shall b9 cancelled ()Illy b~ actU:ation of the LOCAL.0\keY~-or..:.'.bd. I/O Control. 
Every RT pulse will advance the C14rsor and read the next character .. .t~--·~ry. 4ftCI transmit_. 
1 t. Part ty tranai tted shall be odd. · ·, '·. · ~ ,., · · ~- :- _, · 

. .' ~ :· . ''.' .:i:·~ ). :, ·'.~ _,.·, 
Transmission begins wtth the data at the cursor location. At any ti:J.111 -Jng ~·;ready the 
Terminal shall accept I/O -CT~ dat• r8movtng tr8ttSlllt data mOJilent•rt"l;y' •.. ·An"tl:X' wi 11 be ,. 
transmitted when the cursor address compares: with the save curSbrf ~S'CS~ :~tlon;.· The Term 
lnal shall not tranndt an ETX as _the ,·first data character of a ~tr~~~OJ\.~ as in 'a 
"zero length•· message.· ~ 

.. ,· 

.. 
·• '.,, ,.: .~; ... :...~ ._; ·~·;!,:•!·:'.a• ~- ~~;· ... ~ 

ii' ,..,. .• ,_ ~ ... H•-"-" • . --·- ___ ...._ 
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APPENDIX. II. • ·"f-~$CNI. nrt£1.FACE. · (C.QNT). 

·-ktuatlon, 9t· ~~ . -~~ · ~•Y ~ . ~he Termin•l keybo~rd, by· th~ ,~--~t~r·<·~•J\~~1 ca.-.•> t;he· Te·Qt!Ii& 1 
-·~o--lnci~~-t•:,~:-.·~r '7•~ ft~n ~dr•~sed • . :~. Th•.i•~Jaal,l~-it._a,~~~-:a~~ta·•·cb~r..eer 
tra t,il•-··~t~oatt·~: wl ~lf fiftry RT, and .loa4._Jt --~·- ~Y··'lt(t;~~;.;-1r:~·t· r~'hd.'ng a:r.RCV . 

. ·.:t/O ~IU.·t.-vtng st11tu~• · ··Wtte memory_syst:eia wi11.ttans~a•-. .ASCU. :·cal.-~s O·•d.···t, or~ 6· and 
tl lntd;»'ecll'-ns 4 aridrn$~· r,e.pe.9t;tve·ly (l1:~ f~l~·-· ··. · · ·· 
. . - ~-· . ' . . ,.- ... · .. ' ·. ·- - . . . , , : 

·<·Jte~el.pt of •••~ae• by,_:~he Te;aln•t~ sb•lt ·arpJ.~y . an Od,·~·.:~-~~e~~:pe.rl--t.Y~ctte~lt.:011· b~,_djta 
· ·and I/~ CT1U. ciiU-.Cter$~· ~t:~u:sing·'t;i..•~.:•lghth· g~t of··~~ ~c:b~~-t•t9 as ;t~~-:pulty btti ·'.·:~The 

ERROR bidt,o•tor ;sna11:_ be ~~•d .off: 01t.'·'~'oe1p~. -of: -•· cs~· :02," ·tc~ · 419 cntL, •or ."by ttie ~~-
ator presslttf ·t:he L~ ~~~~ key ori:~die key·bc>ard• •t· any t_f#18 :d\lrilli Rcv··r~&dy the .. 
Terminal shall acoapt' lfO'·:~· !dat:a- · · · 

.... \ 

! 

. i 
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