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CHAFTER 1
INTRODUCTION

1.1 INTRODUCTION
The VE1dB terminal is an interactive graphics terminal designed
for uge with a user supplied monitor. The terminal can operate in

gither an an-line or off-line mode and can execute pPrograms
written in GIGI BASIC.

This chapter provides a general overview of the VELAF terminal.
The following chapters describe and summarize installation,
operation, programming characteristics, theory of operation, and
maintenance procedures for the VE1IAY terminal.

1.2 SEMEHAL DESCRIPTION

The VE1dd or GIGOI [(Ceneral Imagloyg GCenerator and Interpretor] 13
Zesighed as & termlnal subsystem that connects to a host computer.
The YELAF provides lecal {in terminal) processing uslng &
microprocessor. The microprovessor sSupports kEwo lokerpreéeters; a
ReGl:z graphica interpreter anad the GIGI BASIC language
interpreter. HeGlS5 (Hemote Graphics Instruction Setf) is a araphics

language; GIGL BAGIC i= a BAEIC language that dses VE1EH unique
graphics capahilities.

The VE1dd iz a separate keyboard which requires a user-supplied
enitor tor displaying screen imeges. Bicther black and white ar
color (RGBE) monhlkors can he used, Also, the VKIPE can displavy
imagaes on an aptional LCA3ISVA Graphics Printer which attaches
directly ta Lhe terminal.

The VE1BA can be used a5 a texk terminal and as a graphics
terminzl. The VEIOE terminal's basic mode aof operation is as a
texk kermipal. In this mode the terminal acts as a translater
between the operater and the host vomputer, When the operator
Lypes 4 message of command aon the keyboard, the terminal sends it
immedlately to the host computer. The host computer receives the
message or command and ¢xecutes [t. Then the host computer sends
an acknowledyement to the terminal, indicating the message or
command was received and execuked. The termlnal receives the
acknowledgement and displays ib on the monitor screen, Figure 1-1

ghows & simple diagram cof the VELRAA terminal operating in tex:
made .
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Flgure 1-1 Text Mode Operaticon

The VE14d terminal always enters text mode when powered on or
resel,

The VE1dd (GIGI) terminal's primary operatlng mode 1z as a
graphies terminal. The name GIGI derives from thia capabkility as a
Ganeral Imaging Generator and Inkerpretet.

Generally, the host computer places the terminal in graphics mode.
Iln thiz mode the terminal interprets g1l data recelved from the
host computer ot the termipal keyboard as graphles coermands andg
data. The interpreter and image generater translates the commands
and data ints the images displayed en the monitor screen. Figure

1-2 showz a aimple diagram of the VEL8¢ terminal operating ino
graphics mode.

The commands to the 1Interpreter ccome from a new graphics command
set called BeSIE (Remote Graphles Instructlon Set). ReGIE command

set cotalsts of a faw simple instructions and oeptions.

Withln the graphlcs mede 12 a locator mode. This mode helps the
operator locakte & polint on the screen and repeort that poinkt to khe
host computer. The VEIAER terminal enters locakst mode through the
keyboard or 2 command fretn the bost computer. Wheon the btermlnal
entera locator mode, a large <tess-hair cursocr appeats ont he
acgeen, The point where the Ltwe lines <ross is the point reported
to the host computer.
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Flgure 1-2 Graphics Meode Operation

The aperatar can return the terminal to the text mode at any time.
When In text mode, the terminal interprets all graphics daca and
commands a3 text characters only and not as graphles,

The WVEif@ termipal also conkains a BASIC language integpreter.
This interpreter allows the terminal to run BASIC language
programe. The terminal enters BASIC mode through the SET-UP mode
(described in Chapter 2) or a command from the host computer.

The BASIC program comes from one of twe places, the keyboard ar
the host computer. The aperator selects the program seurce with a
SET-UP parameter. IEf the keyboard ls the program socurce, the
operateor Lypes Lthe BASIC program directly ints the terminal
memoty¥. When the prograe runs, the cutput normally goes te the
menltar screen. I the host computer 1s the program source, the
program loads into the terminal memory from the host computer.
Wheno the program runs, the output noemally returns to the haost
computet. Figure 1-3 shows 3 simple diagram of the VE1QP terminal
operatipg in both cases,

Wheti the terminal enters the BASIC mode, the BASIC indicator abowve
the keybeard llghts. The ovperater zan return the terminal to text
mode at any time, either through the keyboard er the SET-UP mode.
When the terminal is in kext mode, it inkterprets all dats as text
enly and not as BAGSLC language commands.

1-3
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The VELAQ terminal hardware 15 contained in a light weight plastic
caze. The termipal conotalns three major assemblies; the keyboard,
the processor board, and the power 3supply, a color or monochrome
{black and white) moniter is supplled by the customer.

1.3 ACCESSDRIES AMD SUPPLIES

DIGITAL <=ffers the following acces=Eories and =upplies Ear the
YE1Ea terminal.

1,3.1 VE1BP (GIGI) Carrylng Cagses [(VE1EE~CA)

These cases are speclally desligned to hold bthe VHLIBA terminal and
ail associated cables. They are vonstructed of high=density,
charcoal breown, textured plastle and include twa chrome=plated
latches wilith looks.

l.3.2 YE134 Eeyboard Overlays

Two btypes af overlays are availakle with the VK160 terminal:
praprinted keypad and keypad ovarlaya. These overlavs are
gasy-to—-install, plastic key ocovers representing the VELAR
terminal's speclal functlon keys or uszer—defined character sets.

Keypad overlays cover VRELEE's ouxiliary keypad and are used with
the fallowing software packages.

CAI Primer (VEIBK-22)

Graphica Editor (VElA¥-RB)

ReGIS Illustrated Text BEditcr (VE1IOE-&AC)
Character et Editor (VE1IE-AD}

Beyboard overlays cover the VEIf? terminal’s entire keyhoard,
incloding the auxitiary keypad, and include the [olloewlng.

Preprinted APL character sct everlays (VEIBK-BBY Blank, full
keybhoard overlays for user-deflinec character sets (VEIAE-=BA)

1,3.3 YE1FE Cables and Conhectors
Table 1-1 describes the cables and connectors used hy the VE1AQE
terminal.

In ghe futwre, additional optlons will ke availabhle. Contact Lhe
nearest DIGITAL Sales Of{lice [or further information,



Table 1=1 YE1Q@A Cables and Connectors

Cable

Cescription

BC2aM-R5
Bl2GE-A1

F/N TH15583-04
Fru 121533600

BCZZBE=25

BCASF-15
of
BCBASE-S@,AQ

BUZZn-1d
4] 3

BCZ2n-25
BOZ22E=-1E

ol
BC22B-25

-

T el e et T s Bk e e e B e TR e e - —

LT

—na

AGE cabkle with BNC connectors Eor uscr—supplled
mMonl et

Y-cable for daieyv—chaining the LAIIVA graphics
prloter to cultiple VELAE terminals

28 mA leapback cgonnector
£l& loopbark connector

EIA extension to zecond VELAB terminal [rom
Y-zahble [(BC2BE-0A1}

28 mA cable with Mate=KN=Lok coonectors Eor
connecting YEKLAA teeminal [(with ZQ mA option)
directly, te a line unit

14 null modep: connects VELIAG terminal
directly to a line uwnit (& conductar
cable)

EIA e¥tansion to modem (14 conductor cabla)

RELATED DOCUMENTATION

Table 1-2 1ists the related documentation that s avalilable from
DIGITAL's Accessory and Suepplies Group. For specific ordering
information, see the end of thls chapter.

1.4 ORDERING ACCESSORIES AND SUPPLIES

You rcan arder accessories and supplies (including documentaticn)
eitner by mail or phone.

1,4.1 Toll-Free Telephone Orders
Call DIGITAL Direct Catalog Sales frem B:30 a.m. to S:0F p.m,. at
aone aof the followling numbers.

Tontinental Ualeed Seates

1-gpp-258-171d

New Hampshire, alaska, and Hawaii

l1-6@3-384-606E

1-6



The

1.4.

Canada
1=-EPR=-2ET-614%

Northern Califarnia
l-4p3-9g4-az00

Chicago
1-31z2-04a-5612

outside Wortin hmerica

santact your loacal A & 56 business representative or local
DIGITAL =zales office.

forllowing Informatlon applies bo all telephone orders.

Minimum order is 535 unless charged to Master Card, ¥isa, or
Amerlcan EXpress.

Maximum order is 35,004.
Fnone orders are accepted at cutrrent list price only.

Fhone oatdetrs are accepted per DIGITAL staodard %Yerms  and
condicions anly.

2 Direct Mall Drders

Mail @®ll purchase orders directly te one of che following
Addresses.

The

Far 0,5, Customers

Digital Eguipment Corporation
ATT: M&SG

B.G. Box CESZEEE

¥ashua, New Hampshire BF3d6l

For Intecrnatlonal Customers
Dilgital Equlpment Customers
ARSG Business Manager

oo DICITAL's local subksidiary

following informatian applies to all direct mail orders.

Minimum order is %3% unless paid by check, money order, or
credit card (Visa, Master Card, or American Express acvepted)] .
Ho maximum asrder value.
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Table 1-2 Related DIGITAL Documentatlon

Title Documant Mo, Description

GIGI Terminal EE-VE1dA-IN This manual describes the
Installation and YE1IEBE [GICGI) termlnal, It
Owher's Maoual provides [nfarmatian on

installing the terminal and
conneczting the opticnal
peripheral devicea,
performing terminal EET-0F,
Proper tetminal operakting
epecificaticns, and repait
pracedures. It also
provides full
specifications for all
terminal ouwtputsz. A copy of
this manual is shipped with
each VELEF terminal.

GIGI FProgramming EE-OGIGI-RC This pocket size reference

Feference Card card summarizes LChe
programmable featdures of
the VEIES (GINI) terminal.
It includes a summary of
beth the BeGIS and RBASIC
command sets. A copy 1S
shipped with each VELED

terminal.
GISI Terminal EE=-VE1@A@=RC This pocket slze refarence
SET=UF Referance card summArizes the VE140
Card (GIGIY terminal SET-0F

parameters. The card alsc
contains che default SET-UPR
awitch pack =zettings. A
copy is shipped wlth =sach

Lerminal.
YE1Pd Pocket EXK-VE1EB-FE This manuwal is a
Service Guide module-leval repair manual.

It provides troubleshooring
informatlion, testling
infarmation, and removal
and replacement Informatlon
for the VE1IAE termlnal.

R il . e e ey e e e

L-B



Tabkle 1-2 Belarked DIGITAL Documentation (Cant)

Title

——— e PR e =, T L.

E——_

lNocument Ho

Description

VE1AEF Technleal
Manual

VE1SA Illuskrated
Parts Breakdown
[IFE]

VELAG Print Set

GIGLReGLE
Handhook

EE-VE1dd-THM

EL-VELRF=TP

MP—AEBESI-EA

LA-E33B6A-TE

1-3

————— e T

This manual provides a
detaliled block-3diagram-
levael discusaicon of the
YEIEE terminal, Tt mlaa
provides infaormation on
troublezhootlng the
terminal. The manval does
not contaln a set of
schematic drawings. These
drawings are a part of the
VE1Ad print set, which must
be ordered separately.

This manual provides a
detailed parte breskdown ol
khe termlrmal. Ik does=s naot
Provide part numbers for
printeg clecuit board
components. Thak
infarmation is centalined In
the VE1Ad print set, which
muUst be ordered separately,

Thliz document provides a
complete =set gf selectrige]
and mechanical schemakic
diagrams for the vE138
terminal .

Thlzs book provides user
Information ko program the
VE1ld4 (GIGI) terminal,
including system-dependent
information. It provides
comprehensive Jdescriptions
of ReGIS commands.,
aorganized alphabetically
for easy reference.
Extensive ewamplez aof the
VE1AE graphics
capabkilities are used
throughout, & capy of this
book i1z shipped with each
VELAE terminal.




Table 1-2 Related DIGITAL Documentation [(Cont}

Titie

Document Ho.

Dezcription

GIGI BASIC
Manual

GIGI Graphica
Editer Manual

GIGI Data FPlotting
Fackage Manual

GIGI S5lide
Projectar Manual

AR-KI30A-TK

AR—=T942h-TK

AR—JU5GA-TE

AA—-0943A-TK

This is a BASIC language
manual for the WHIEH
tarmlpal. It provides
comprenensive Zescriptions
of the GIGI BABIC Commands
and functions; organlzed
alphabetically for easy
referonce. 2 Zopy oi this
mandal !z shipped wlth each
VELAD terminal.

This manhual describes the
Graphics kditor =oftware
package within the entire
VE18E packaga. The manual
alse loeludes descoriptlions
of each Graphles Editor
comaznd. A copy of this
manrual iz shipped with the
GIGI Graphics EBditor
software package.

This manual describes the
GIGI Data Plobtting soltware
prckage: the functiaonal
modas, the steps to create
& table, definling ang
dlaplavioy plots from thak
table, and performing
statistical analwvsis. It
@alsns deacribes each oE the
plot commands and file
gtrostures for the table
dakra and statistlcal
results, & copy of this
manual iz shipped with the
GIGI Data Plottlng software
package.

This manual describas the
GICI 5lide Projector
softwara package. It
desgrifpes the file formats
and the usa af the
acttomacis and manuwal modes.
It alse descrikes sach
command and provides svyntax
and usage information, A

1-10



Table 1-2 Helated DIGITAL Documencation

(Cont)

Title

Ioocument Ho.

Dagcription

GIGI Characker Sat
Editor Uzer CGeide

GIGCTI ReGIs
Tllustrated

Technical
MeaEnual

GIGLARCIS CAI
Primers Student
Guide

VAR SAYME GIGIARRSIE
LA Frlmers

AB-E3372=-TK

AA-T94dA=TE

ADC AAR-KAZY9K-TE

SDC ERE-K3%91A-BC
{TURE)

SDC AS~-K327A-BE
{Floppy]

copy of thls manual is

shipped with the GIGI Elide
Projector software package.

Thi= manual decscribes the
GIGI Character Set EBditar.
It describes each command
and prowvides syntax aod
usage informatien. A copy
of this manual is shipped
Wwith the SISI Charactar Set
Editer software pachkage.

Thizs manual descclbes the
SIGI ReGIS Tllustrated
Tachnical Manual software
package. It describes the
HeZIE Illustrated Techhical
Manual itz edlcing and
graphics <capabllitlies, and
the use of picture files.
It rlze describes the

keypad commands. A copy of
Lhis manual [s shipped with
the GIGI Rei:IS I[1lustrated
Techtfieal Manual =oftwars
package.

Thi=z maoual iz used with
any of the CICIfReGIS CAI
Frimers. It provides an
oyverall intecduction to the
primers, lncloding their
objectlives and recommended
course of study. It aleo
Falls new users how to
start the course.

This computer—-assisted
inskruction (JA]] ocourse
FuUns o VALSVME. It helps
new YELHOE useys to beglin

using the terminal and
NaGIs,

1-11



Table 1-2 Related BIGITAL Documentation

[Cont)

Title

Document Ho,

Description

VAKYME GIGIAReGIS ST AA-K3IZ282-TE
CAI Primars Course
hdministrator Guide

RSTS/E GIGL/ReCIS SDC BC-K3£GA-BC

CALI Primers

{RLA2)

S0OC AP-EI928—20
(Magtape
S-Crack B@d
hiks/sin]

0T BR-K393A-B(
(Magtape 9-track
16@8 bitssino)

FiTSAE GIGI ‘ReGIs S0OC AR-KI4TR-TC
CAT PFrimers Courte

Adminlscrator
Guide

s el 1 Pl o ¢ ™™ T =T

Thiz manual provides an
averview of the cours=e
adminmistrater's role and
describes how to loskall
and m2intaln the CAJ
gofeware on VAX/VWME.,

This computer-amssisted
instruction [(QAI} cpurse
runz aon BETGAR. It helps
new VE1I@A users to begln
using the termfnal and
RaeGIs.

Thi=s manual pravides an
oyarvlew of Lhe course
adminlstrator's role and
describes how to install
and maintaln the CAI
saftware on RSTS/E.

1=-1%



CHAPTER 2
INSTALLATION

2,1 INTRODUCTION
This chagter contalns the Ecllowing informacicn.

Site consideratiaons
UOopacklog and inspectlion
Repacking

[n=tallation

Interface infarmatian

Inckuded in the interface information are special programming
congiderations to observe for effective use of khe Inkerface.

2.2 SITE CONSIDERATIONS

The VELEE terminal is 2 lightweight, single-piece unit that fits
on a desk or tabletop. Figure 2-1 shews the dimensions of the
kerminal.
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Figure 2-1 VEI1BA (GIGT} Terminal Cimensions
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The VK199 terminal n=svally connects to a uwser-supplied manitor
(display) device. The monitor always operates with the terminal
and should be located close to the kerminal. Be sure kKo consider

the monitar's size and welght when plarnnlog the termlimal's
lacation.

The VEIBH terminal places few limits on the operating envitronment.
Ayoid areas that have extremes in temperature and humidity or are
gubkjert to high levels of industrial contaminates. Appendix A
desorlbes the guaranteed oberating cenditiensz and termimal
specifications.

A small fan in the VE1dd rerminal cools the terminal's electronic
compobnents. Keep all wventilation slots and an area of about six
inches around the terminal eclear. Do hat place papers or similar
materlials an top of or under the termlnal.

The terminal zsontraels and cable conhections are on the rear of the
terminal., When installing the terminal, allaw an adeguate arza to
acceas the rear of the terminal,

HOTE
When instslling the Eerminal, keep all
power and signal wcables frae from
obstructicens, sharp bends, and stress,

2+3 UNPACEING AND INSPECTION )
The VE188 terminal i3 packed in a reinforced shipping carton. The
carton contalns the followlng items.

VE1J] Cerminal

VE1Ad termlnal power cord

VE1Ad termlnal video cakls

GIGI Terminal Installation and Jwner's Mapual

GIGI/ReGIS Handbouk

GIGI BASIC Manual

GIAI TerminAal SET=UP Reference Card
GIGI Programming Reference Card
GIGI Instaliation Card

Flgure 2-¢ snows the packaging used wlth the VE1@d Kerminal. Use
the following pracedure to unpack the terminal from the shigping
carton.



Va1

Figure 2-% WH1A@ (GIGI} Terminal Shipping Container

Carefully cut the shipping tape and open the shipping

cgarton by pulling out the front flap and 1ifting the top
of cartan.

Remaove the peower rcord, wideo cable, and documentaticn
from the packing makerial.

Lift cut the bop plece of packing material and remove the
terminal frem the shipping garton. Save the packing
material anpd shipping carton, They are needed to ship the

terminal back te the repair «enter if the terminal ever
fails,

Visually inspect the terminal for physical damage. 1f the

terminal ia damaged, notify your local DIGITAL Sales
CftEice.

Install the terminal as described in the Installation
gzectizsn of this chapter.



2.4

REPACKING

Use the following procedure when repachking the VE1IP tcerminal for

shipment.

1.

2.

Figurs 2-2 shows all of the switch and cable lorations,
Turn the ac power switch cffl.
Dlisconnect all cables from the erear of the kEerminal.
Locate the original packing naterial. IE the original
materials are not awvailable, cthey can be ordered from
DIGITAL. Befay bto CThaptber 1 for ordering information,
Repack the termipal in the shipping carton [(Figure 2-2).

Include Ehe power cord and video cable in the shipping
carkon.

Seal the shipping carton with reinforced tape.
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Figure 2-3 VEI®] (GIGT) Termlnal Switch and Cable Locations
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2.5 INSTALLATION

The VK180 terminal is very easy to install. The only tool required

iz & [rlat hlade screwdriver, Use the following procedure Lo
install khe rterminal.

1. Femove the terminal from the ahipping carton of optional
carrying case and place in the deslred work area.
2. Locate the access openfing aon the rear of the terminal

{Figure 2-4). The reight-position default SET-UR switch
pack will be wisible in the opening.

Figure 2-4 Default SET-UP Switch Pack Losakicn



Hota the swlkbkch positions and determine if the switch
settings are correct for the host computer system. Flgure
2-5 shows all the swlteh settings and what they mean to

the host computer. Chapter 31 provides more detalled
information on the SET-UP parameters,
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settings {Sheet 1 o2 33
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[f che default SET-UP switch pack =settings are lncorrect
for the heost ceoemputer, c2tefully rchange the switeh
settings with & pencil or & =lmilar object. Once the
switches are 2et, verify the new settings. If the
settings are wrong, the terminal may not be abkle to
communicate with the host computer,

Ramowve khe user-supplied monitor from Its shipping cartan
and place In the Jdesired waork area,., Perform the
installation inscructions packed with the monleber.

Connect the VE1IAA terminal to the wuser-supplied monitaor.
[The mnext =ection of this chapker provides specific
instructions for conmnectiog to the Barco Model GD33
monitora)

Connact the ocopnunicacions cable te the apprepriate
communications connector. If Woll zelectk ETA
commutiicatiens, connect the ground wire to the terminal

communicaticons connector., Flgure 2-6 sShaows the cable
contector with the ground wire connected.

GF.CFH S 200 ] i )
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Figure Z-4 EIA Jommunications Cakle Connector



1a.

11.

12,

13.

14.

Connect the VYVEIBE terminal to the aptional LAZAVA

graphice printer. There ara two methads £for thiz. Sectiaon
Z2:5.3 provides detailed instructieons.

Conneckt the power gord to the peower card receptacle an
the rear of the terminal. Flug the other end oFf the power
cotd into & nearby wall cutler,

Tuen the mponitor pewer switch on. Allow the monitor one

of two minutes fo warm up hefore performing the next
Step.

Turn the Ekterminal power swikch on. The terminel
anktoimatically performs the power-up self-test, Once the
powar-up salf-kEast 1z successiully completed, the OM LINE
indicator above the keyboard lignts and the <ursor
appears Lo the upper left coener of the monitor soreen,
Tf any other lndications are present, the terminal
salf-test may have found a fault in the terminal. Chapter
& outlines the procedures to folliow if this seoours,

NOTE
On Some menitors the curser does not
appear immediately becaonse of a monitor
condition called averscan, To elimninate
khe owerscan, =Set the HE or HM S5ET-UP
parameters., Chapter 3 describes thase
parametera.

felact the termlnal SET-UP parameters. Chapker 3
desctribes the SET-LP parameters and hoaw toe select them,

After selecting the SET-UP parameters, recerd thelr
settings and keep them with the Eterminal for future
refarence.,

Fill oaut the GIGI Installatioen Card and return 1t tao

DIGITAL. Postage is prepaid if malled wlthin the United
States.



2.5.1 Connecting to the Barcm Madel GRIF Monitor

Thic section provides specific instructions for coonecting the
VEIEEP terminal teo the Bareo Model G033 monitor, This monitor is
not supplied by DIGITAL, The monitsr must be purchased separately
Frem a local Barce distribotor. Monltor cperating instructions are
packayged with the monitor.

1. Longks khe VR1GE video cable, Tt iz a slngle cable with
three conhectosrs on each end.

2. Connect Ekhe coler-kKeyed red, green, and blue cable
¢ohheckors to the RED, GREEM, and BLUE output connectors
on the rear of the VREIER termlnal.

3. Connect the color-keyed red, green, and bBlue cahble

Cconnectors to the 2ED, GREEH, and BLUE Lnput cochnnectors
an the rear of the Barco Model GP33 monitor (Figure 2-7).

4. Locate the white switches on the reear of the moenitor
above the 1loput cennectors. Slide the white switches ko
the 75 positinn. This switchea in a 7S5=-chm cable
lmpedanecn and provides the best possible monitor displav,

5. Locate the G/X switch on the rear of the meoniter, 5Slide

the G/¥ awitch to the G pesitlon, Thig sets the monitor
synchronizatlon for green signal sync.

. Connect the monicor power cord.
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2,5.2 Connecting to & Typical Black and White Monitor

The VE1AS termlnal can connect te a black and whibte ({monochromed
monitor, CIGITAL does not supply & black and white monitor. Any
black and whike moniter must be obtaloned Erom local suppllers.

U=e the follawing general instructions to petrform  the
inkeroonnertlon. Specific operating instructions far the moniter
are packaged with the monitor.

1. Locate the VEIEE video cable. It is a 3ingle cable with
three connecters on each end.

24 Connect one of tThe three c<able connectors o the MINO
olltput conpoector on the rear of the YWH1IAD terminal. Hote
the <able ronnector colar key (red, green, or blue}.

3. Locate the widea Input connector on the hlack and white
motiltocr. Thls connectoer shouwuld ke a BNC-type connecker,
I[£ not, put a BHC adaptor on the connector.

4. Connect the wvideo cable to the wideo input connector on
the monitor. Be =Bure to use the same cplor-keyed crble
cannector thakt was used an the terminal ond sf khe cabla.,

2.5.13 Conteckting to the LAJAVA Graphice Printer

The VELdA terminal connects to the LAIAVA graphiecs orinter in one
of tWo Ways.

1. The terminal connects directly to Lhe prinoter.
24 The terminal is added to the end <f a multlterminal
sbring.

[f the EKerminal connects direckly ke the printer, the printer is

dedlcated toe that terminal. Thls means the printer is always
avallable to the terminal.

In & multlteeminal string, Cwe of more VE188 termlnals connect to
oneé Pprinter. Each terminal contains a hardcopy pretoeol. This
protocol prevents preblems when more than one terminal kries to
use the prinker. To regquest on=ing the prinker, pregs khe SHIPT and
FF1/RARDCORY keys together, The terminal looks ko ses 1f the
printer is busy., I the printer is not busy the terminatl
immediately sends iks daka ta the printer.

If the printer (s courrently printing the terminal generates a

print request and waits until the printer Iz available. The erint
raquest tells all cther VELA® terminals that a terminal is waiting

to use the printer. When the printer completes the copy the
Waitihg terminal then sends lts data to the printer.
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When more than one terminal is waiting to use the princer an
internal =equence syatem takes eff2ct. The sequence system
decermines which terminal uses the printer next. The =eguanca

systen conkbinues in effect untll all oFE the waltlitig termlnals have
used khe prlnter.

Whan wusing a muititerminal string:, all terminals in the stEring
must be powered on. I any termlnal 1n the strefing L5 turned off,
that terminal and all terminals alfter ik In the string cannat Uusa
the princer. Figure 2-8 shows this peoint, Terminal 3 I3 turned
oEf, o terminal 4 cannoet use the printer, Disconnect any terminal
that is turned off in & neltiterminal string from the string.
Faragraph 2.5.3.2 provides a dlscoanectich procedure.

The Eollowing paragraphs provide the two procedures for cennecking
Fhe VK1AF terminal to the LAZAVA graphics printer.
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2.5.3.1 Connecting Dlirectly ke the LAI4VAE Graphics Printer —— Use
the following procedoure faor connecting a single VEiI@E terminal to
the La3dvA graphics printer. Maximum cable lengch ia 58 feet.
Figure 2-% shows a simple block diagram of this configuration.

To perfork the procedure use a flat blade screwdriver, a BCZ22A-XX
interface cable, and ane 2=32 ¥ 573 inch acrew,

1. Lacate and connect the BCZ22A cable to the HAEDCOFPY
connectoer on the rear of the YEK1Ed terminal. The
connectar can enly plug in one way. Connect the ground
wire to the HARDCZOPY connector. Figure 2-€ szhows the
cable connector with the ground wire connected.

2. Flug khe ather cable connector into thke the EIA conneckor
on the rear of the LAJIVA graphics printer. This
connector can anly plug in one way [Figure 2-10).
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2.5.3.2

Fush the §-32 ¥ 578 inch =crew Chrough the.ring terminal
on the end of the ground wire <oming out of the cable
connectaor, Looate the grounding screw hole on the LAa3ddva
graphics printaer (abouwt 3 inches toe the right of the EIA
connecbor). Attach thne <cable ground wlire tao the LAZAVA
gYaphice printer grounding point.

Ferform the inatallation and SET-UP procedures outlined

in the DECwriter IV Graphics Printer Usor Gulde
(EX-LIARO0-0G) .

hpply power bto both terminals.

Ta werify the LAZAVA graphles printer connectlon, place
the screen allgnment widep pattern on the mgnitor screen,
Dy this by pressing the following kevs in order: SET-IP,
£, T, 4, and SET-UP agaln.

Priot the =creen allgnment wideo pattern on the LAIAVE
graphles printer, Do thie by presslng the EHIFT ang
PFL/HARDZOPY kevs GCogether.

A3ding a Terminal toe a Multitermimal String -~ Use the

[ollowing procedure if one or more YEI@F terminals are cannected
ko the La34Va graphics printer. Figure 2-11 shows a s3imple <diagoam
at this rontiguration,
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Flgure %-11 Adding a Terminal ke a Meltiterminal Stelng
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To perform the procedure use a flat blade screwdriver, a BCZZR-xx
interface <cable, and a BCEBEE-B1 ¥-kvpe cable.

1.

1.

Locate the last VEIPP terminpal in the string attached to
the LAk34¥VA 4graphic printer. Disconnect the cable

contecked kEa the HARDCOPY oobanector on tha rear of thils
terminal.

Lpcate and connect the BC26B=Fl Y-tvype cable +to the
HARDCOFY connector on the last VK194 Eermipnal. The
connector can gnly plug in ane way. Connect the growond
wire to the HARDIQPEY conpnector. Figure 2-6 showa the
cable connector with the ground wire connected.

Connect the cable disconnected from the terminal in step
2 bto the female connector of the BC2EBE-01 ¥ type cable.

Locate the new BCZZ2E cable. Plug one BC2ZE cable
canhneckstr Into the male BC2EB=B]1 cable connector. The
connector can onily plug in one way. Sonhect the ground
wire between the two vonnectors. Figure 2-6 shows the
cable connector With the ground wlre connected.

Plug the other BC223 cable connector into the HARCLDOPY
connectaor on the VELIBA termlhal belng added to  the
stelng. The cennector can only plug 1o one way. Coonect
the ground wilre to the HARDCOPY connector. Flgure 2-£
shuwe the cable connector with the ground wire connected.

Apply power to both terminals.

Te wverify the LAJ4VA graphics printer connhection, place
the szreen aligrment vides pattern on Lhe monltor screen,
Lo this by pressing the following kevs in order: SET-UFP,
5, T, 4, and SET-UP again.

Print the =screen alignment wideo patteen on the LAI4VA

graphics printer, Do thiz by pressing the SHIFT and
PFl1/HARDCORY keys together.



£459.3.3 HRemoving a Termlinal from a Multlterminal Stribhg —-- Use

the folloewing procedure if two or more VEIOD termlnals are
connected to the LA3IIVA graphics printer. Figure 2-12 =hows a
Simple diagram aof the procedure.

1. Locate the VELGP terminal you want ko disconbect.

2. Locate the BCZ26B-P1 Y-type cahble connected Eg the
HARDCOPY <onhectnr on the rasr of this terminal.
Disconnect the twe <ablas: coanected to the BCZEE-=-G1
Y=type cable,

1. Connect the two ecabkles that were removed fTrom the
BCZEE-d1 Y¥~btype cable, Be sure to connect the egable
JFaund wires between the two connectors, Fiqure Z2=E shows
the cable conneckors with the greound wire connected,

The terminal is now disconnected from the multicerminal sering.
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Flgure 2-1Z Hemovwing & Terminal from a Multiterminal Btring



2.5 AARDWARE INTERFACE INFORMATION

2.6.1 General Communications Interface Information
The terminal operates aon full-duplex, asynchronous communicatlons

lines, The physical interfaces are implemented vsing a 25-pin EIA
connector and a 20 mA loop connectar,

Z.8,1.1 Baud Rate == Transmit and receive baud rates are
programoed thecugh the keyboard wsling the SET-UP ¢ommands. Bakh
transmit angd receive haud rates can he set lndependently to: 118,
180, GEQ, 1,2@4, 2,44€, 4,96@, B,600, or 19,20F baud.

The terminal (set uwp for jump screll) supperts text writing speeds
up to Z@FF baud without using the XOW/XOFF charavters Eor
svnohrenization.

Z2.8,1,2 Character Format -- The format aof the asynchronous
chatacter iz kit =erial, consisting of a start blt (alwavys SPACE],
seven data blbks (MARE eqguals blinary 1, SPACE egquals blpary A) an
spbional parity bit, and one or two stop blts (always MARE), The
data bits are ASCII coded, and the Lleast significant bit is
transmltted ar received firsk,

The parity blkt can be programmed for odd ar ewven parity, If pacity
ia dizabled, the sighth bhitr is set te SPACE and no parity checking

ogcurs an lnput. Tf parity is enabled and parity erroers are
detected, the gtror character is displayed.

ABll baud rates have aone stop kit pet transmitted character, except
113 baud which has two steop bits per charactsr,

The communication dota format outlined here ia programmed uaing
SHT-UP commands.

2.0.2 EIh Interface

2+9:+2:.1 Physical Interface —— The pasic VEIBAE Lterminal opeorates
an full-duplex, aaynchroneous communication lines. The terminal
interfaces ko the line with a 25-pln conoector mounted on the back
af the termloal. Thils connector meets the rceqguirements of EIRA Std
RE-232-C. Table 2-1 =summarizes the EIA connector =2ignals. The

fallnwing paragraphs explain how the basiz VEIAE terminal uses
each signal.

Protective Groand = PBPin 1 == Tiis rconductor conrects 2 bBhe

terminal svatem ground wia a jumper. The conduckor cannct be dsed
for reference potenkial purposes,

Transmitted Data [from VE1IAR terminal) == Pl 2 == The YHIAA
terminal transmits serlally encaded characters and break signals

on this circuit, The ¢ircuit Is5 held in the mark state when the
terminal is not transmitking characters or break signals.
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Table Z=1 EIA Connector Slgnals

EIA/CCITT

Fin Description Ciroult
1 Frotective ground aa/S1p1
2 Tran=mitted dakta BASLAG
3 Received data BE/S144
4 Request to send CA/1ES
3 (ot used) -

& Data sekb ready CCA1ET
7 Signal ground® MBES102
8 {not used) --

£l (not used) -

1p (not used] --

11 (not u=sed] —-—

12 lnot used) -

13 lnot used} =

14 fnot usad) -_—

15 fook usad) -

14 [mat used) —--

iT [mot u=sed] -

18 [mot used} —--

13 (not used) -

zd Data terminhal ready Chrrae.2
21 okt ugsad) -

232 ot used) -

23 [hot used) -

24 (ot wsed) -

25 (ot nsed) -=

¥ (ommon return



Received Data (to VE1@88 terminal) —— Pin 3 —- The VEK1BE terminald
receives serially encoded charackers generated by the user's
equipment onr this circuit. The terminal iz always ready to accept
and lnterpret data after power-up, except in local nede.

Reguest To Send (from VE1Pd termipalt) -- Pla 4 —— This signal 1=
always asserted (SPACE state) when the terminal 15 powered up and
in the pon=1lilne mode.

Clear To Send (from VE108 tarmlnal) — Pin 5 —-=- A rcircult exlsts
Eor this signal, but the signal is ignered at all times.

Data Set Ready {to VE1@d terminal] -=- Pip 6 == A recelver exists
for this signal, but the zlgnal is ignosred at all times.

Signal Ground == Pin 7 == This conducteor eskablishes the comman

ground reference potenktial for all weltages on the interface, It
contects ko the VEIOY terminal system ground.

Data Terminal Ready (fcom VE1B@ termlnel} -- Fin 28 —— The data

termlnal ready (DTR) z2ignal 1z always asscrked, except under the
Eollowlng caonditions,

1. When the terminal 1z ook powered up
2. When the terminal is in local mode
3. Buring the 3.5 zecond Ilnterval followlng the pressing of

SHIFT snd BRERF.

HOTE

This use of data terminal ready (DTH)
slgnal disconnects local and remote data
sets when you press SHIFT gnd BREAE. It
also prevents automatic anawering when
the terminal is in local mode aor powered
off. This use of DPTA alsa causes the
line to disconnect when the VE14Q
terminal switehes from an=line to looal
mode .

2,6,2.2 Electrical Characteristies —- The EIA interfazce has the
follewing characteristic=z, dn all signals generated by VKI1EBD
terminal, the wmark ar unaszserted state is -4 ¥V to =12 ¥; the space
or asserted stafs is +6 W ko +12 V. On signals received by VK189
terminal, -25 ¥V to +3.76H V aor an open circuit is interprekbed as a
mark or unasserted state; and +25 ¥V to +2.35 V i3 interpreted as a
Space of asserted =Statce. Voltages greater than +25 ¥V are nok
allowed, These levels arc compatible with FRIA Std RS-232-C and
CCITT Recommerdatlon W, 28,
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2.,6.2.3 ETA Interface Cables == Table 2-2 lists the recommended
oot lcatlon cables foar use with the BIE interfiace.

Tabkle 2-2 EIA Interface Cablee

Cable

Part Number Cabla Functian

BUZ2R-19 EIA tull modem; connecks VHIGBA termioal
directly Eo a lipne unit (6 conductar
cable]

BC22A-3F5 ETA null meoden; connects VRKI1BE terminal
directly to & line unit {a conductar
cahle)

BCZ22B-1@ EIA axtenslon to modem (14 conductot
cable)

BC22B=-15 EIh extenzion to moedem (14 condocksr
cabla)

2+0.3 28 mad Current Loop Interface

The VH1IPY torminal current Jleop interface is a passive
conflguration, that is, currenot musk bBe supplied Lo the VELAE
terminal. The transmltter an? receiver are both paszsive and
pptically isolated; the transmitter goes to the mark state when
power is turned off, Tahle 7-3 lists “he recommended 22 md current
loop characterigtics.

Table 2=3 2@FmA Current Loop Characteristics

Transmitter Receiver
Conditian Min Max Min Max
Open circuwit woltage W SBV WAh KSR
voltage drop marklng EV av L 2.3V
Spacing vurkent o 2mb _ Iimk
Marking current 2Ema SEmMhA 1EmA 53aEh

—_
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2,6+3.1 Electrical Characteristles — Tha 2d mA current loop
interface has the fellowing elemkrlecal characteristics.

2.6.3.2 20 mAh Interfare Cabhles == Tahle 2=4 lizts the recommended
communication cabhles for use wikh the 20 mh lnterface.

2.8.1 Buffar Overflew Pravention

The VE1#E terminal can operate at transmisgslon speeds up to 19,200
baud. However, the terminal may not be ahle ke kesp up With
ineeming data. The terminal stores incoming characterzs in a
2s3-character buffer and processes them on a [irst-in, firat-out
bazls. When the contenkts of the buffer reaches 18d characters, the
cerminal trapamits KOFF (@23, or DC3y. On this =ignal the hast
computer should stop t:anﬁmfitinq ta the Ekerminal. If the host
stops transmitting, the terminal eventually depletes the buffer,
wWhen 50 characters remain in the buffer, the kerminal tranemits
KON (B2l nr BbZl) toe signel the host that [t may resume
rransmissfon. If the hoat falls to respond promptly ta the XOFF
mignal, the buffer continwes to £111. When the buffer ewceeds its
253-character capaclty, a buffer overflew occurs. When the buffer
overflows, thne VELAE tecrmlnal igneres any incoming characters.

Tabkle 2—4 Z0mah Interface Cabkles

Cable

Fart Humber Functlon

GCASF-15% 29 mA cahle with Mate-HN-Lok cocnnectors
for connecting VELAE terminal directly ko
a line unit.

BECALGF -5 A0 mA cable with Mate-WN-Lok connectors
for connecting VE]QAE termlnal directly fto
4 llne unik.

BCASF - Zd mh cabhle with Makbke-H-Lok connectors

for connectibg VK188 terminal directly to
a line unit.




The only indication of a buffer overflaw Iz the lozs of dakta on
Lhe mrnitor screen. The LerminAal dees naont display special
characters on the screen to indicate this cendition. Use the
fellowing formula to determine a possible huffer.

Response Lime = 133 X 16 / rec spesed -- 3 X [(:rans bits / trans
speeaid]

wheare:

Rec speed = VEIPY terminal recelwe speed in hitssecond i(bkawd).
Trans bits = 14, except at 114 beud where it is 1],

Trans specd = VELABE terminal transmit speed in bitsfsecond (bBawd),

HOTE
The respotise time 1z less than 9 only
when the recelve speed (=2 19,208 hkaud
and the transmit speed 15 110 baud.
Mever wse this combinatlon of receiye
and transmit speeds.

Example 1

The VEIBY terminal Is tranamitting at 1248 bhaud and receiving at
12004 haud. The cerminal sends an £0FF signal which the host must
respond to within 1.25 seconds to avoild the buffer overflow.

EBesponse Lime = 153 ¥ (1471294, —-— 3 ¥ [1B/L2AF) = 1.25 seconds

Example 2

The VE1#D terminal is transmisting At JAA bapd wnd recelwing at
1288 baud. The terminal sends an XOFF signal which the host must
respond to within 1.175 aeconds tao avaold a buffer overflow.

Response time = 153 % (1e/l26@) —— 3 ¥ (135360 = 1,175 second

The XoOW/XOFF synchrenization scheme has an adévantage over
requiring the host te insert delays or filler characters ko 1ts
data stream. Reguliring a minipum of software suppoart, XOH/XOEF
makes sSure that every character or command Sant to the WEKLEa
terminal is processed in corr2ct order. Thls schemc f[rees
ioterface programs from all timing considerAations and produces
mote treliable aoperation.

Software that does not suppart XONSXOFF signals from the WE194
terminal can stlll use the terminal in text or interacktive mode,
To do so limit Ehe Cerminal receive speed to JEQ@ paud In Jump
gcraell mode, or 4888 baud in wrap scroll or screoll off modes. Set
the recelwve hlgher only ifE the sverage line length of the data i?
known, Table 2--% shows the maximum speeds (kaud rate=s) £ar eacn
scrull mode selection at ditterent line lengths.



Table 2-5 Terminal Receive Speed Limits (Mo XOWN/MOFF Suppart)

PR I e e s e o B 1 A . —— e e —

Seroll Average Line Length in Characters

Mode 4 14 24 ig 4@ SE 6a 7a 1]
Emoaoth 5] HAd 12E@ LZow 1243 12d8 2430 248@ 2496
Jump I 12080 24p@ 2448 24P 24pE Z4Bd z49d 22494

Wrap/Off 4BR@ 4300 4394 A2QR 4880 LHES <HEQ 4800 JHBE

Epeads are expressed as baud rates.

If XCH/X0OFF cannot be uszsed, wuse f£ill characters after certain
charactors ar character strings are sent bto the VE1JAE terminal,
Table 2-6 shows the number of £1l11 characters required for these
functions. Use either theo NUL [Eﬁﬂa] of the DEL tlTTE} as fE11
chlaractars.

XONSKOFF  =support ia reguired whenever the terminal is in the
following modes.

futa Hardeoopy 1Al
Graphlcs mode
BASIC mode (BAlL or BAZ)

If the host computer does oot support  XOH/XOFF  buffer
synchronization, data will prebably be lost. FEl1l rcharacters and
pauzos after transmission do not prevent data loss due to the
YArying sequence #xecution times.

Table 2-6 F11ll Character Reguirementa

b — PE—

Character Recelve Spead

oT Segquence

Received 11@ ing GER 1294 24049 484F 9660 19294
TAR - — -— -— - - 1 2
Text - - -— -- —= -- 1 3
ED i{char) - -— - - -- - 3 9
CAN - -— -— —= - L 2 4
(7 - - - -= 2 f 1% 32
FF - 2 4 G 18 3q 79 135
CECALN -— 1 a 21 45 g3 184 apl
ED [full) 1 9 28 12 2o 175 353 Ta4q
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Twoe  Lerminal funclbions, resek and =elE=test, reinitialize the
terminal and era%se kthe butfer, Thi= means charackters receivead
after the commands to perfcrm these two funckblons are lest without
being processed.

To compensate for this, the host computer may act in one of the
twoe Eollowlng ways.

1. Immediately after sending the terminal one wof these
commands the bhaost may act as if it had receiwved XOFF,
Thus the host will net send additional rcharacters unklld
it receives XON. The terminal transmits X0M anly after 1t
completes the specified oaperation and the XOW/XOFEF
faature 13 enakled.

2. When the first method canno:t he implemented, the host may
uze a delay of bo less than 13 aecands to allow the
terminal time to <omplete the ibvoked funetion. If the
invzked Ewvnction detects an ertcor, there is no guarantes
agalnst less of data. Thls delay 1s currently adeguatke,
however, future options may reguire a change in the delay
perlad.

The VEIQF terminal always reccgnizes recelved XOFF and KON
gignals. HReceipt of ®OFF inhikits the VELIQA terminal from
transmitkbing any codas except XCTFF and XON. Up ko 253 keystrokes
are stared in a keyboard buffer {(szome keys transmit two or three

codes, e.g., cursat conttols). If the keyboard buffer overflows,
keyolicks stop. Transmlissicon resumes upon recelpt of XOH.

Entering and exiting ESET-UP clears all stared keyboard characters
and the keyboard locked conditclion.

2.68.5 Display Interface

The display interface provides the circuitry needed Lo drive one
black and white monltor and one red, green, and blue ([(RGB] color
moniter at the zame time. Fosur separate BN connecters are loecated
st the tesr of the terminal and are labeled as follows.

MO
HEL
GHEREN
BLOE

These connecters prowvide the signals neaded to drlwve bhoth black
and white and roleor monitoes.

2.6.5.1 Compesite Video Port [(MOMO) -- Thlsz Ilnterface cennector
drives an externai black and white menitar. The owtput conforms
to EIA RS5-33F and has the following nominal characteristics.

Qutpur Impedance 7% ohms, dc coupled

Evne lewvel A.8 ¥V to 8.1 ¥ . ]
Elack lewel .3 v +/— 1% when terminated with 75 ohms
White leve: 1.0 ¥V +/- 1E% when termlpated with 75 ohms
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2.,5.5.2 Color Manitor Port {(RED, GREEN, BLUE) —- These lnterface
sonmectors drive an external RGE color monitor. The RED, GREEM,
and BLUE outpukbs have the following nominal characteristics.
futput impedance 75 obms, d¢ coupled
Fed and blue =signal cuatputs

Gignal lewvel 1L.BE W +/- 1A%
Green signal autpurs

Gignal level 1.9 ¥ +/= 1P%

svnc level 4.8 ¥V to A,.1L W

Black level P.3 ¥V +/- 13%
2.6.5.3 Composite Sync Waveform Timing == The composite syoc

waveform conferms ko EIA RE-338 and has the Eollowing nominal
characteristics.

Horizontal pericd £3.131 " ({15,849 EHz)
Horizontal svnc width 4,735 "=
Froot perch 4,729 tp 7,891 ~s. The exarct

tining depends wupon the HP
SET=UPF feature settling. When
set to HBS the front porch is

3.945 "3,
Back porch 7,891 "5 minus Eront porch time
Active video Eime 58,505 s
Frame rate
WMoninterlaced (ILE} d.0¢F Hz (PFA] or 40,87 Hz
[FFL)
Interlaced {ILl) 29.94 Hz (PFE] or 24.9%5 H:z
(PFL}
Varktleal syoo width 159,394 "3
Serratlon during wvertlical nane
S¥YTC
Wertical blank 1.262 mz mninimum (PFE)
4.600 ms minimom {PF1)
Horizontal scans per frame 204 (PFA and ILE)

317 (PFL and ILB)
529 (PFB and ILL)
1% [(PFl and IL1)
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2.6.5.4 Meniter Selection —-- The Jdisplay loterfaces to drive a
number of commercially standard monitors. Moniters connected ta
the YE1HE terminal should have the Zollowlng vapabilities.

WYideos bandwidch & MHz minimum

Horilzontal £lyback time 12 7= maximum

Vertical flyback time 1,E ms maximum f525-1ine
meniknr) 4.1 m maximuoum
fH25-line monitor)

Line rate 15840 KHz2

Frame rate a4 Hz =¥ HH H=z

Aspect ratio adjustaple ta 1:1.6

OC restoration

To present Che heat possibkle Jdizplay, the VE1dd terminal <ontaina
a number ¢f SET-UP selectabkle foatures to bailar the vwideo outpul
of the btermlnal to the monlbtcor. ThesSe feabures are as follows.

Feature Functioh

PEQ For 64 Hgz, S25-line monitars

FF1 For OB Hz, E25-line monitars

HrPd to HPS For herizental cenbering

HME to HMS To horizZontally Iimit the text display area
for monifoers with oversoan

VM@ to WMY Toe wvertically limit the text display area for
monitors with owerscan

EM1 For 40 characters per line display text on low
resoiution meonitors

ILG For a noninterlaced dizsplay to reduce flicker

IL1 For an interlaced display obh 8 monltor with a
slow phaspher, of for taking menltor screen
Photographs

2.6.5.5 Videas Interface Cablea —- Table 2-7 liszsts the recommended
communication =ablez for use with the video 1lnkerfaces,
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Table 2=7 Video Interface Cables

Cakle

Part Wumber Function

BCZaM—E5 RFCE gable with BMHC connectors far
uscr—supplisd monitor

Z2.6.6 Hardcopy Interface

The terminal has a serlal interface port for interfacing te a
LA34VA graphles printer; this allpws dumping of bic map

fnformation to obtain a hardcopy. & scries—chalning scheme allows
mere than one VE1@A ktermlnal to share a single graphics priater,

2.86.8.1 Physical Interface == The interface to an external

hardcopy device uses a standard 253-pln ELemale EIA connector.
Table 2-8 lists the pin assigoments.

Table 2-8 Hardcopy Interface Pln Assignments

. R

Pin Signal Hame

— e

1 Proteotive Ground

2 Downstream Transmitted Data (DTXD]
3 Downstream Received Data [(DRXD)

4 Cownstrean Regquest Teo Zend (DRTS)
5 Downstream Clear to Send {DCTS)

7 Signal Graund

13 Upstream CIlear To Send {UCTS)

14 Fpstream Transmitted Data [DTXRIN
l& Upstream Received Data [DEXD}

| ] Fpstream Regqueat To send [URTS)




2v6.6.2 Blectrical Interface — The electrical characteristicos of
the hardcopy interface are as follows. On signals generated by the
VE1dE terminal, the mark aor unasserted state is -6 W to -12 ¥: the
space nf asserted state 13 +6 ¥V to +12 ¥W. These levels are
compatible with BIA 5td RE~-232=C and CCITT Recommendation .28,

On signals received by the VE1P? termlnal, =25 ¥ to +3.75 ¥ or an
open clecuit i=s interpreted as a mark or unassoerbed s3tate, and +75
¥V ko +2.258 V is interpreted as a3 space or asserted state,
Voltages greater than +25% V¥ are not allowad. These levels are
compatikle with EIA 5td R5-232-C ang CCITT Recommendation WV, 28.

2.6.6.3 Hardeepy Interface <Cables -~ Takle 2-9 1liats the

recommended communication cables for use with the hardoapy
lnterEace,

2.6.6.4 Hardcopy Devigce Bharing —-- The VE1e@ terminal <contains
the nezeasary logic for zeries—chaining to anocher VRIBA terminal
to time share a slngle hardeoopy device, For every series-chained
VE1A8 terminal, a ¥Y-cable (BC26B-91) and a modem cable (BC22B-x}

are needed. Chapter 5 provides instructions on bow to conneck the
terminal in a series chalin.

There 13 ne limltatloch on the numbher of VE18d terminalas chainped
toe the hardcopy device as long as the maximum cable length hetween
adjacent terminals is 58 ft. The 50 ft maxioum vcable length
conforms to AS-232-C/ACCITT V.28 lnterface speclificatlcons. In
practice the number of VE1#9 terminals served by a single printer
1s limikted by the marximum response time users will accept,

When a VE1A8 terminal is pewered off, all upstream terminals
fthose farther away from the hardcopy deviece) are brokeno off the
chain. The <abling system allows downstream terminals tao bypass
the ¥Y-cakhle on the powered=cfF terminal and remain in the chain.
As a general practlce disconnect all powered-off terminals Erom
the chaln. This ellminates the possibility of inducing noise
pulses in the chain, which may cause an erronsous printout.



Table Z-9 Hardcopy Interface Cables

Cable
Part Wumber

Function

BC2&B-01

BC220-25

BC22n—-16

BC22A-25

Y-cable for daisy-chaining the LA34VYA graphics
printer ko multiple VEIGA termlinals

EIfA extension to second VELAE terminal from ¥-cable
(BC2EE-B1)

EIA null modem; caonneckts VE1QGE terminal directly to
a lime unit(s conducksr cabla)

ETA rull modem; connects VE1IAY terminal directly teo
a4 line unlt {6 conductar cable)
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33 KEYBOARD CONTROLS

The VE1P® termlinal hasz two keypads. The main keypad has a key
grrangement and aculpturing styled like a sStandard cfflce
typewriter. The auxiliary or numeric keypad allows you to enter
numeric data in a calcualator=~like fazhleon.

The following paragraphs describe the different VE1@@ terminal
keyboard control groups and their functions,

Standard keys

Epecial funcrclian keys
SET-UF mode keys
Special mode keys

1.3.1 Stapndard Keys

Figure 3-2 identifles the VK1EF tetrminal KkKeyhoard keys that
usually operate like atandard typewriter and calculator keys.
These keys generate ASCII codes which the terminal transmits to
the hast computer. The minus, comma, perlod, and nuemeric keys of
the auxiliary keypad normally generate khe same codes as the
cortesponding unshifted keys aof the main keypsd. The SHIPT key an
the main keypad dges not affect the codas generated by Che keys on
the auxlliary keypad.

The auxillary keypad has two alternate modes of operaticn: keypad
applicaticn mode and programmed xeypad mode. The terminal can
entar elther mode through the SET-UP parameters or a command from
the host computer. In both modes the aexiliary keypad generates
conkrel functions.
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Figure 3-2 Standard Eevs

CAPE LOCK

This key snables the uppercase function of alphabetic keyzs only.
All numeric and special symbol keys remain in lowercase.

“ SHIFT

This key enables the ovppercase function of all keys., If a xey does
net hawve an vppercase function, the SHIFT key has no effect.
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Figure 3-3 Epecial TFunctlon Keys

3.3.2 Spectal Function Keys
Figure 3-3 1identifies +he specvial function keys on the VEIAQ

terminal keykboard. The following paragraphs provide a general
description,

m SET-UP

Pressing thiz key causes the VELEE terminal to enter SET-UP mode.
Terminal parameters such az serclling ecan be changed in this mode.

IIHII IIIII IIIIII'IIHII
Arrows

Each of these keys causes the VELI@4 terminal to transmit a contrel
function code to the bast zomputer. Usually the control functions
are interpreted as commands ko mowve ERe cdrser in the direction of
the arrow.

m BREAK

This key transmits a break szlgnal. Pressing BREAK with either of
the SHIFT keys transmits the long break signal.

:lF.
HAHD

pulll CF1l/HELRDCOPY

Presslng thls key by 1tself causes the VELGd terminal teo transmit
a8 control function code.

Fressing this key with either of the SHIFT keys causes the
optional prinker to ecpy the current contents of the monitor
Bcreen, Durlng the copying process the screen s frozen. Jncoc the



printar finishes the copy, the scresn resumes normal ?peratinn. If
A printer is not cvonnected teo the t&qminal, pEESEINg thls key
froezes the scrmen for a short time just as if a printer was
copy¥ing the screen.

Pressing the SHIFT and PF1/HARDCOPY keys a second tlme stops the
printing of the screen contents. When thls occurs kthe terminal
returns to the previous operating mode.

m PF2/LOCATOR

Preszing this key by itself causes the VE1dd terminal to transmlt
a conkrol fupncticn code.

Prasslng this key with elther of the SHIFT Keys causes the
terminal &£o enter lovatoer mode =&nd dlsplay the logater curscr

[ - 1 on the screen. Section 3.3.d4 provides moere informaticen en
the locater mode.

PFISTEXT

Pressing this key by ltzelf cavses the VE1@@ terminal to transmit
a control fonction code.

Pressing this key with either of Ethe BSHIFT keys causes Lhe
terminal to enter text mode and disable graphlics mode. When 1t
enters Ekext mode, the terminal ecancels any speclal graphics
display parameters that were selected. If the terminal was already
in text mode, pressing thls key resets any special text [eatures.

E FE4/RESET

Fres=ing this key by itself causes the VE1PP terminal to transmit
a control function code.

Pressing this key with either ofE the BSHIFT keys reasts the
terminal. This actlon Is alikost the same &2 turning the power
ewitch off and on. AlL of the contents of memory are lost except
the EET-UP patameter settings, moft character seks, BAEBIC progran,
graphics mgde macrographs, and any speclal key Jefinitions. This
resst function dees nokb ¢hange the SET-UP paramerer settings,

u DELETE

Thils key cawses the VELAA terminal to transmit a delete character

zode to the host system. The deleted character may or may nat be
erased from the screen.
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RETURN

This key transmits elther a carriage return (CR} caode or a
carriage return (CA) and llne feed (LF} code. Select the desired
Function through the Wew Line (HLY SET=UPF parameter,

m LIHE FEED

Thiz key transmlts a line feed ([LF) code.

m HO SCROLL

This key iz controlled by the X0 SET-UP parameter. If the XO
parameter I on, pressing this key the Elrzst time stops data
transmis=siopn from the host computer bo the VE1AA termlnal. Thils
alse lights the HO SCRILL indicator above the keyhoard, to show
that the termimal is5 no%t s3ending or receiving data. Pressing tha
key & aecond time resumes tranamission from where it atopped. This
alza turns off the HO SCROLL Indlicator. If the H0 paramekter is
aff, thkis key i5 inactive and has no effect on the terminal.

n CONTROL

Fressing this key 1ln combinaticon with another key causes the VE1GQ
rerminal to transmit a conkrol cade.

H ESCAPE

This kaey transmlits an escape ocode.



_J - -

Figqure 3-4 SRET-UF Mode Keys

3.3.3 SET=UF Mode Eeys

Figure 3-4 jdentifies the Rkeys avallable in SET-UP made. Sectlion
3.5 provldes a detalled descrliption 2f the SET-0P mode.

+
. oPACE BAR or UP ARROW

Either key steps to the next higher setklng for a SET-UPR
parameter. When the highest walue iIs reached, the setting returns

to B and starts the cycie owver again, Each kXev performs the same
function.

'
- DOWN ARROW

Thls key steps to the next lower s=tting for a SET-UFP parameter.
When & is reached the setting returns to the highest walue and
starts the ¢vcle over agaln.

—-
J . RETURM or RIGHT ARBOW

Either key steps the terminal to the next SET-UP parameter, When
the last parameter appears on the sScreen, the terminal
automatically retorns to the first HSET-UP parameter. Fach kay
perfarms the same function.




= LEFT AHRROW

This key steps Ehe terminal backwards %te the previous SET-UF
paramaeter. When the first paramekter appears on the Soreen, the
terminal autcmatlcally reburns Lo the last ERT-UP paramerer.

Alphabetic Keys —— These keys enter the btwo-letter code for each
SET-UF paramebter. This displays any SET-UF paramekar withoot
stepping through =211 the parametecs, IE the gpeoerater Lypes an
incarreck code, the terminal sounds the bell tone and displays the
lazt correct parameter.

Numeric Keys —-— These keys enter the numeric parameter setklng of
a SET-UP parameter. This =sets a parameter wikhout steppling through
all the parameter settings. If the operator types an Incorrect
getting, the terminal s=cunds the bell tone and displays the last
correct parameter Setbing.

-Fi
FESET
. PFA4/RESET

Pressing this key with either of the SHIFT keys resets the
terminal to Lhe power-up state. A&ll the contents of memocy,
includlog the SET-UP parameter settings, are lost. Fressing tnese
keys im SET-UP mode is the same as turning the terminal power
swltech off and oh.

When the aperator presses this key by ltself, the termlnal secunds
the bell tone.
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Figure 3=0 Locatecr Mode Heys

3.3.¢ Locator Mode Keys

Figure 3=5 identifies the keys thet have a special meaning teo the
terminal in locator mode. The Eollowlng paragraphs brieEly
descelbe the function af the lacator keys in lacator mode. If the
OPErator presses any keys other than those described, the terminal
g£xita locatar mode, =sends the code of the key presased, and then
sends the screen location of the locator cwurscer. If the terminal
entars locator mode through the haost compoter, the terminal sends
A zarriage return {CR) code followed immediately by the key code.

prz
LLITH

PF2/LOCATOR

Preseing this key with elther of the BHIFT keys causes the
terminal to enter locater wmode and display the locator cursor
i + 1 an the screen.

-]
ARROWE

These =xeve move the locater coursar § + 1 arcund the scresn. Each
time the <perator presses the key, the locater cursar moves one
dobt in the direction shown by the arrow on the key. Pressing SHIFT
With one of the arrow kews movas the locator cursor [+ ) ten dots
in the direction shown by the arrow an the key.
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ENTER or RETURM

Either of these keys end the lecator mode. The terminal sends the
screen position of the locator cursSar ta the hest computer,

EHHHH
DELETE

Thiz key ends the locakbor mode; howewer, the terminal does nat
send the =creen position eof the lercater curser to the hoat
compuker. If the terminal enters locator mede through the host
computer , the terminal sends a carriage return [(OR) code.

3.4 VIGUAL AND AUDIBLE INDICATORS
Tie VE1ISR terminal has two types of indicatora: visual indicarors
avave the keyboard, and avdlble alarms,

3.4.1 Visuwal Indicators

Figure 3-& shows the locatliomn of the kevbpoard 1ndicaters. The
Iallowing paragraphs describe the fumncticon of each indicator.

OJN LINE

Thiz indicator lights to show that the YVEIQ@ terminal i& en=1line
and ready Cto transmit or receive messages from the host computer,
The 0N LIME indicater can alss show self=test arrors.

LOCAL

This indicator lights to show that the terminal i3 off-line and
cannot communicate with the host computer. In local mode che
keyboard remalns active and all typed characters appear on the
snreen. The LOCAL indicator can also show sSelf-kes3t £rrors.
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Figure 3-6 Eeyhoard Indicators

HOL SCROLL

This indicater lights to ahow that the N0 3CROLL key was pressed
and the terminal is no lenger receiving or sending data to the
host camputar. The codes Eor any keys pressed while the HD SCEOLL
indicatar is on are skored In the tarminal and sent after the
indicator turns off. To continue sending or receiving data, press
NQ SCROLL a second tilme. The WO SCROLL indicatar is lnactive 1E
the X0 SET=UP parameter is off (X0[).

BAEIC

Thils indicator l1lghkts to show that the terminal 15 1n the BASIC
pregram mode. In thisz mode the terminal interprets all data
entered on the hkeykoard or received from the hoat compuber as

BASIC language commands. The BABIL indicator also shows self-testc
Errors.

HARDCOPY

Thiz indicator lights te show that the optional hardcopy printer
iz copying the screen. When the operatlon {5 vomplete, the

terminal turns the indicator off., The HARDCOPY indigetor alsao
shows selfi-test errors.

.1 and L2

These Endlicators are turned on and off by the host computer. The
Ll and L2 indicetors alse show self-test errors.
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3.4.2 Audible Indlicators

The VK138 terminal has two awdible alarma: a =short tone (ciick)
and a long tone {beep].

Short Tane [(slick) ~-= The terminal scounds the shert tobe whenever
tha opurator pressass a key, with the followlng exceptions.

1. BHIFT and CTRL keys do not generate a keyclick, because

these keys Jdo not transmlt codas. These Kevs anly modlEy
the codes transmitbted by other xeys.

Z. Ha xay dganeraktas a keyelick 1 the kxeyellick parameter is
turned off in SET-UF mode.

Leng Tone (beep) —— The terminal sounds the long tonce when one of
the fellowing ecopnditions oCcurs.

1. The terminal eéntors SET=UF mede,
2. The terminal recelves a bell oode £rom the compubter.

3. The <cursor 1is eight <oharactars away Efrom the right
margin, and the margin bell parameter 1= enahbled,

4, The opsrator enkters an lncorrect parameter code or
parameter setting in SET=-UP mode,

3.5 SET-UP MODE DESCRIPTIOH

The VE1Pf termioal contains many festures. Some of these features
help the operator in the dally use aof the terminal. Other features
allow the terminal ko talk to many different types of computers
and computer programs. To change these featurea to the reguired

gettings the terminal centains a special mode of cperatign called
SET-UF mode.

In SET-UFP mode, the terminal displavs Che atatus of gach parameter
stored in the terminal memory individually on the menitor screen.
once the parameter code appears, the operator can change the
parametar setbing. Changing the parameter segtting causes the

terminal to operate according te the new setting. The effect is
the same as turning a switch on or off,

Enter SET-UP node by pressing SET-UP. The following events ooccuT.
1. The monitor sScreen scrolls down =ix character llnes.
2. The long tone sounds.

3. The monltor enters the expanded mode.

4. A message similar to the following appeare at the top
center of the screen.

SET-UF TS54 2408
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The woard SET=[P indicates ehe terminal ic in SET-UF mode.

The next twe characters are the SET-UP parameter code. This code
represents the SET-UP parameter the operator ¢an ¢hange, In this
case the gede ie TS and stands for Transmit Gpeed,.

Immediately falleowing the SET-UP parameter code is 1ts currént

setting (4 Iin this= case)}. This parameter setting nmode changas when
tha parameter setting changes.

The last four characters in the message are an abbreviation of the
current paramater eetting. The abbreyiatlan in thils case 15 2490,
te show that the termipal transmit speed [z set for 2409 bawd

{bitz per second}. The parameter setting abbreviation waries from
petting to setting.

The parameter asettings epntered in SET-UFP mode are not permanent.
Every time the operatoer rurns terminal power off, the parametar
settings return to a <ondition known az defavlt, The default
cohditions reslde in twe different physiecal 1locations in  the

terminal, the default SET-UP switech pack and the read only memory
(ROM) .

The default SET-UP swltch pack contraols the Eollewlng parameters.

Transmit (T8} and recelve [(RES) speed together
Parity {PE]

Defaule chacracter (UK} sets

Communications [nterface {CI)

Powar fragquency [FF)

The operator can change the deEfault waluea [(or these BET-UP
parameters while Iinstalling the terminal. Refer to zectlon 2.5 for
the procedurs te follow. This chapter discuasez the speclific
function and possibkle settipngs for each EET-UP parameter.

All cther default SET-UP parameter settings are conktrelled by the
read only memory (ROM) In the VKLE@ terminal. These default
paramater sgettings are permanent. Far a parameter setting
different from the dafzult zetting, change the setting each time
terminal power 18 turned on.

3.5.1 EET~UF Parameter Summary

The VE1PP tearminal epntains all the SET-UP parameters listed in
Tabla 3-1. Tha f£first column 1in the table lists the SET=0P
parametars In the ardar they appear on the monltor sereen. The
sacotid colump liets the parametar caodes, and the third column
lists the pasalbile =setting codes for eadch parameter, The next
column list= the axactk meszgage that appears on the screen, and the

last column briefly describes what the parameter does for that
setting.
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This table =serves pnly as a brief summary oE the SET=UF parameters
and haw they affect the VE1B@ termlnal. See kthe SET-UP Farameter

Description=s section <f thiz chapter E£or a more <omplete
dezscription of each parameter.

Table 3-1 SET=UF Paramster Summary

SET-UP Fara Set Displayed
Farameter Code Code Message Fanction
Transmlt TS 3 TSE 1I@*4 Sat transmlt spead to 1182
baud.
opeed TS 1 Tl ipd Bet tranamit =peed to 30d
baud.,
TS 2 TS2 BAQ Set transmlt speed to &G0
Baud .,
TE 3 Tl 1240 Set transmlt speed ta 1,204
aud.
e 4 T4 2480 et transmli speed to 2,404
baud,
TS 5 TS 4888 Set transmlt speed to 4,588
Baud.
TE E TEG QOG54 Set transmit speed to 9,689
baud.
TS5 E) ™87 19,2 Set transmit speed Lo
19,280 baucd.
keceive BE a REE 1lla*4 et receive speed Lo l1PB
Speed baud.
R& 1 RE1l 34p Eet receive speed Eo 39P
baud.
RE 2 REZ2 &dE Set receive speed Eo GOE
Eaud.
RS 3 RS2 1280 Eet recelve speed ro 1,260
baud.
RS 4 Rcd 2488 et receive speed to 2,494
haud,
RS ] R55 4HEQ et receive speed to 4,5P4
baud,
RS & R36 9608 Set receive zpeed to 9,596
baud.
RS 7 RS7 19.2 et receive apeed Lo 19,204
baud.
Lecal /s LL B LLE Leocl Lopal mode.
Line LL 1 LL1 Onln* on-line mode,




Table 3=1 SET=UP Parameter Summary {doht)
EET-UF Fara Set Digsplayed
Patameter Code Code Measzage Function
BASIC BA 8 BAF OCEf* BaSIC disabled.
BA 1 BAl Locl EAS1C enabled in looal
mode ,
BA z B&2Z Host BASIC enpabled In host mode.
Parity PE d PEQ QELfn4 Parkty off, bBit 3 set to
Enable SFACE.
FE 1 PE1 Ewven Even parity aon, blt & set
ta even parity and checked.
PE 2 PEZ dd Odd parity on, bit B8 5et to
ndd parity and checked.
XONAXOFF X0 B xog Off FON/XOFF not sent
automarcically.
i 1 XQ)l anw KON/XOFF sent
avtomatically.,
Sarell SM 2 EMd OfE No scrolling.
oM 1 &Ml Jump Jump soroll.
]y 2 GMZ Smth¥ smeoth screll.
S 3 gM3 Wrap Wrap aceell,
Reversa RV % Rvd Qff#+ Mormal video.
Video RV 1 RV1 On Feverse wildeo.
Horizontal HM 8 HHA* No horizontal margins.
Margins HM 1=-=9 HM({l==9) Horizontal marglinsg ong Eo
tine characters from left
and right.
Vertical VM B VMA ¥ WNo vertlical margilns.
Marginz VM L=y WM [1--9) Wertical matgins one to
nine characters from top
and kottom.
Expansion EM B EM@ Morm# Hormal dlsplav.
Mode EM 1 EM1 Expn Bxpanded mode (double-width
text characters).
Horizontal HP @-—-% HE[E--93} Horisontal display
position,
Pesitieon HE 5 HEG ¥ Wormal horizontal display

pasitiaon.

* Indicatas the default walue of the parameter,

+ Thiz default walue

SET-UPF swlkbch pack.
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Table 3=1

SET=UF Parameter Summary {cont}

SET=-UF Para Set Dlsplayed

Parameter Code Code Message Function

Dverstrike 05 @ Q54 Ofrce Normal text replacement.
05 1 a8l dn Owverlay text writing.

Vigual VC ) WCHA 0off Disabhle vigual cuesor.

CUursor v 1 VL1 Text Enable text wvizsual curser.

Y 2 YCz Grph Enable graphice visual
cursor,

Vi 3 Vo3 Both® Enable both curaors.

Text Display TD i TDH Horm* Normal processing of text
display.

T 1 TOl Text Cisplay all characters as
Lext {transparency mode);
all characters are
displayed as text and oot
pProcessed, except LF which
g diszplayed as next lilne.

TD Z The Crrl Process all characters
normally, display all
unrecaognized characters as
text.

Graphles GD a GhE HNorm® Normal processing oF
Digplay graphics.

G0 1 Gh1 Text Display graphics commands
as text.

4D 2 GDZ Top Display lazt line of ReiGIS
at top of screen.

GD 3 303 Bok Digplay last line of RelGIS
at hottom of screen.

Graphics GF QA GFA QEEw Disable graphics prefizx
Prefix made.

P 1 GFL= "™ Enable graphics preflx
mode; characker shown in
quotes is prefix character.

Slngle &C ¢ 2C0@ Offw Normal communications
Charactaer aperation.

EC 1 521 On Single character opearation,
Lacal Echo LE ] LE@ Qffw Ne lacal echo.

LE 1 LEl 0On Local echo every key
cttoke,

Kew Line ML a HL8 Off#* Wew line mode disabled.

NL 1 ML1 an Hew line mode enabled.
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Table 2-1 SET-UP Parameter Summary {cont]

SET-UF Fara Set Displaved
Farameter Code Code Megzage Function
Auto Harcd- aH & AHA QFEL* Tizable aute harcdcopy mode.
CoOpY &1 1 AH1 0n Enable auto hardcopy mode,
AUto Wrap- AW B AWR Qff Diaable avto wraparound.
around Bl 1 AWl Cnt Enable auvto wraparound.
KFey Repeat ER i ER® QOfE Disable kay rapeat
parameter.
ER 1 KR1 an* Enable key repeat
parametear.
Keyclick KZ a ¥CB DfE Dizable keyclick,
EC 1 KC1 Dn* Enable keyclick,
Margln Bell M3 ] MBE ODEf Disable right margio bell.
MB 1 MB1 (n* Enable rigqht margin bell.
Terminal ™ g ™@ vT&2 YT52 made.
Made ™ i M1l ARNSI* ANSI nmode.
Keypad EP 5] KEPQ Horm®* Humeric keypad mede.
Maode EFP 1 KF1l appl Application keypad mode.
Cursor Key LK a CHd Norm* Cureor key mode,
Maode 4 1 CK1l Appl Cursor key application
mode .,
Froyranmed bE i FEA DfE= Frogrammed keypad disabled.
KEeypad Mode FE 1 FE1l 0On Frogrammed kevpad enabkled.
Tablet TL g TLE off+* only four cursar keys
Locataer Mode control locator mede.
TL 1 TLl On Tablet or cursor keys
contral locatoer mode.
0K Character OE A UEA D.5.% 4 UE characker seb.
BeL {13:4 1 JE1 UK. UE character set.
Comm., el a CIH BEIA*4 EIA comm. interface
Iinterface selected.
CI 1 CI1 29 m& 280 m& comm. Iinterface

zelested.

* Tndicates the default wvalue of rhe parameter,

+ This default waloue i=s determined by the settings of the default

SET-UP switch pack. Refer to Chapter 2 section 2.5 for the
Procedure to change these settings.



Table 3-1

EET-UP PErameteér Summary (coht}

EET=-[P Fara Set Dlaplayed
Paramatear Code Code Mesaage Function
Hardoopy HE B HERA 11a@ et hardcopy speed o 118
Epeed bhaud,
HE 1 HE1 388 et hardcopy speed bo 388
baud.
HES 2 HEZ2 &80 et hatdcopy speed %to AR
Baud .,
HES 3 HS3 1206 et hardcopy speed to 1,284
baud .
HS 4 H3d 244§ et hardeoopy speed to 2,494
Eaud.
HE E HSE 4381 et hardoopy speed to 4,344
baud,
HE B HSE 9ad@*® et hardoopy speed to 9,604
haud.
HE 7 H=T 19.2 et hardcopy speed to
15,248 baud.
Power BF 2 FF3 69 Hzv4 B4 HzZ power Ereduency.
Freguancy PF 1 BEFl 50 H= S@ Hz power frequency.
Intarlace IL a ILB CEE* Interlace turned off,
IL 1L TL1 n ITnterlace turned an.
Self-Test ST 1 STl Pwilp Select power-up self-te=t,
T a 8T2 BxCm LZelect external comm, test.
aT 3 ET3 HcoCm Select hardcopy comm. test,
aT 4 ST4 Depl Select dizplay pattern
teske.,
&8T 5 8T5 CRar SGelect color bar kast
pattern.
5T q HTY9 Hept Repeat selected Essbis}
until Failure.
8T B H5Td Clr Clear all selected testis].

% Indicates the default value of the parametber.

+ This default wvalue is determlbed by the settings of the defawlt

SET-UF awitch pack,
procedure to change these settings.

lefer
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3.5.2 Changing a SET-UF Parametear [(Oparakor)
To change any or all of the SET-UFP parameters pecform the
followling z2imple procedure.

1. Enter SET-UF mode by pressing SET-UP.

2. Select the SET-UF parameter you want to change. Use one
of the four fellowlbg methads.

A, Type the twe-characker SET-UP parameter code on khe
keyvboargd.

b. PFress RETURN unkil the SET-UP parameter code appears

on the screen. This key is presasd, the code advances
by one,.

¢+ FPress the » key until the SET=-UF parameter code
appears on the sctreen. EBach time thia key is pressed,
the code advances by one,

d. PFress the 4 key until the SET-UF parameter APRPeArs on
the s<reen. Esach blme thls key 15 pressed, the code
advances by ane,

3. Change the parameter setting. Use onhes nfE the Eoor
tallowing methods.

a. Type the single-digit parameter satting. Thls changes
the parameter setbing ko the typed-ln wvalue without
stepping throwugh all the possible parameter zetblngs.

t. Press the SPFACE BAE. Each tilmea +the BPACE BAR is

pressed the parameter setting adyances to the hext
possible walue,

¢. Press the 1 key. Each time thls key is pressed, the
pParameter setting advances t¢ the pext pogssible
valua.

4. Press the ¥ key., Bach time thiz key iz pressed, the
parameter setbing goes back to the previous setking.

Ta chabige mere than one SET-UP parameter, just repeak steps 2 and
3 a3 often as needed., Preseing either the ARETURM or » key advances
Ehe terminal to the next parameter and displavs the new parameter
and itz current settlng., Pressing the € key steps the terminal
back to the previeous parameter and displays that parameter and lts
setting, The terminal always retugrns to the first parameter (TS}
after stepping Lhrough all the parameters.



If the operator presses any keys other than SPACE, RETURN, <, >,
T, ¥, a parameter code letter, or a parameter value, the terminal

bell sounds and the last correct parameter or parameter setting
appears on the screen.

When all the SET-UF parameters are set, exit the SET-UP mode b
preseing SET-UP once. The screen then =crolls back to its orlglns
position and the nornal viewlng area appears again.

3.5.3 Changing & BET-0PF Parameter (Host Computer)

The heost computer can change all YELAA terminal SET-UP parameters.
It has this capability because the SET-UF parameter=s directly
affect how the terminal acta with specifle programs. To change the
ET-UP parameters, the host computer sends escape Seqguances to the

terminal. The terminal! then changes the SET-UP parameters and acts
according to the naw setclngs.

The Device Contrel Stringe {0OCH)] sSection in Chapter 4 describes
the specific escape sequences and message Formats that chaoge the
terminzl SET-UF parametetrs.

3.6 SET-UP PAHAMETER DESCRIPTIONS

Thiz scotion descrikbes =ach SET-UF paramekter in derkail and
explalns how each parameter affects the Ekerminal. The SET-UP
parameters are llsted In the nrder they appear on the screen.,

HOTE
Unless otherwise stated, antering SET-UP
mode and changing parameters does not

result in the lass of data on the
SCrCEEBEN,

3.6.1 Transmit Speed {(TS)
et the tramsmit specd Eo maten the computer recelye speed. The
VELAd terminal <an transmit at any one of rcthe follewing

preselected apeeds: 11@, 360, o3, 1,208, 2,400, 4,803, 2,6B0, and
19,200 baud.

Transmit speed 18 independent of receive speed; the terminat can
transmit data at ene speed and receive data at & different speed.

Select the Jdefault wvalue of both this paramster and the receiye
apeed (HE} parameter with the same defaonlt S5ET-0F switseh pack
settings.

HOTE
Setting this parameter to 11@ bawd (TSE)
gelects two stop Bits:; #ll other
settings select one stop bit.
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3.6.2 Receive Speed (RS5)

5et the receive speed to match the <computetr transmit speed. The
¥YK1@4 terminal can receive at any one of the tocllowing preselected
speeds; 116, 394, 60, 1,209, 2.409, 4,809, 9,600 and 19,269
baud,

Receive speed is independent of transmit speed; the terminal can
receive data at one speed and transmikt data at a different spead,

select the default valus of borch this parametsr and che transmit

speed (T8) parameter with the s=same defauvlt ZET-UP awitch pack
gettings.

3.6.3 LinesLocal [(LL}

The line/local parameter allows che opsrator to enter the cerminal
inte either an an-=line or a local (gff=line) mode, When Ekhe
terminal is on=llne (the CON=-LINE inpdicator lights), all characters
Eypad on the keyboard are sett directly to the computer and
messages from the ocomputer appear onh the screen. In local mode
(the LOCAL indiecator lights), the terminal is disconnected from
the computer; messagea are not =sent ke or recelved from the

camputer. Characters typed oo the kevboard are achoed directly to
the =creen.

HOTE
When the terminal is ep-line ([LL1l}, the
data terminal ready (DTR} signal on the
EI2 communications line i3 asserted.
When the terminal enters loeal mode
{LLEY), DTR is deasgerted and the LOCAL
Indicator lights.

3.6,4 BASIC (BA}
The BASIC mode parameter allews the operator ko select the BARSIC
programming capability of the VELEQ terminal. If the BASIC mode is
off {(BaB}, the termlnal cperstes normally. The l1lne/local
parametar (LL] determines if the terminal is on-line ar local to
the host complikber.

When the operator selects BASIC local [(BAlY, the standard BASIC
programming capablility of khe termlipnal turns on and kthe ®erminal
keyhoard acts as the input device to BAEIC. In this mede, Eo enter
8 BASIC preogram inte the terminal type it on the keyboard. Thae
BASIC indicator lights when the parameter is setb te BAL.

When the operator selects BASIC host (BA2)}, the BASIC programming
capability «f Lhe terminal turns on and the hest caomputer acts aa
the loput dewice to BASIC. In thls made the host computer rormally

loads a BASIC program In the VEIAF terminal through Ehe

communicatioens line, The BASIC indicator lights when the parameter
iz selL to BAZ,



3.6.5 Farity Emable (FE}
The parity =nable parameter defipes the type of parity bit that

the VE182 terminal generates for transmitbted characters and checks
For recelved characters. All characters contain eight bits --

seven dats bits and one parity hit. Select the parity bBit from obe
of the three following options.

1. Epace parity, which lgnoras the parity blt for all
recelved characters (PER)

2 Even parilty, wlth even parlty checklng for all recelvad
characters (PEL}

3. odd paricy, with o3dd parity checking for all received
characters {(PEZ)

Belecrt the default value of thils parameter wlth the defaclt SET-UP

switch pack settings. Section 2.5 provides information on how to
52t these switches.

3.6.6 XOH/XOFF (%03

The VE1@@ terminal can automatleally generate the synchronlzing
codes KON (DC1} and XOFF {(DC3), The synchronizing ceodes prevent
data loss when the host computer Iends characters to the terminal
faster thanm the terminal can process them. The XOFF control code
stops data rcranamission from the host computer to the terminal;
the KON code signals the host computer to resums kransmizslon.

When the parameter 13 an, and the receive buffer contains 1@@
unprocessed characters, the VK182 terminal avtomatically generates

the XJFF code, The recelve buffer fills to that point when one of
the Following eventa oCCur.

1, The aperator preszes HO SCROLL.
2. The gperater entoers the SET-UF made,

3. The terminal receifves cheracters faster than 1t can
Process them.

The buffer empties conly after the operator presses WO SCROLL agalo
or takes the termineal out of SET=UP mode. The terminal then takes
characters out of the buffer and processes them one atk a time.
When 5@ characters remain in the buffer, the terminal transmlts

the XON code to reswume transmission from the computer toe the
Eerminal .

1f the XOM/XOFF parameter is off, WO SCROLL is disabled.

If the host computer software does not suppert the XON/ROFF codes,
data =zenk during buffer-full conditlons may be loeEt,
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HOTE
The VE128 termioal always sLops
tranemisseion when 1t receives an XOFF
{DC3) code and resumes transmission when
it recelves an XONW (D1 cade,
regardless of the auto XOM/XOFF
perameter setting.

3.B.7 Bernll Mode (SM)

gecrolling describes the movement of existing lines on the monitor
ecreen ta make room for new lines op the screen, The sScroll mode
function has four possible =settings: screoll ofE, Jump scroll,
gmacth scroll, or wWrap scroll. :

In scroll off mode {SM@), the kext curser always remains on the
top or bottom line of bhe display. The digplay does oot mave up or
down, The terminal adds new lines to the screen by wriklng over
tha kop or boktom line.

In jump scrall mode [(SMl}, the text cursor immediately moves to
the pext line, In thi=s mode the exlsting lines oo the screen move
up or down to make room for new lines. The new lines appear on the
screen as fast as the compubter sends them to the terminal. At the
higher bavpd rates, the data 13 wvery diffleult to read due to the
tapid movement of the lines.

HOTE
Jump screll mode allows the terminal ko
add a maximum of thirty lines per second
at the top or hottem of the screen. The
XOHAXOFF parameter must be enabled and

suppoktad by the host computer to make
sure that data {5 not lost whao Junp
scroll mode i3 enabled.

In smooth acroll moda [SEMZ2), the terminal recelves new llnes of
data &t a limited speed. The mbovenent of lines oocurs at the
smooth, steady rate of eight l1llnes per second, allowing the
aperator bto read the data as 1t appears on the socreetb.

NOTE
Smaocth Zcofoll mode allows the terminal
to add a maximum of eight lines per
second at the top or bottom of the
screen, The XQH/XDFF parameter must be
e¢nabled and sSupported by the host

computer to make sure that data is not
last when smooth 2orall mede is anahbled,

In wrap scrall mode (2M3); the terminal adds noew llhes ko the
screen by wrlting cover the £ld lines. When the operater reaches
the and of the screen, {bottom or top) the cursor avtomatically

mavas to the begloning of the =g¢reen, and the terninal writes pew
lines ower the old limes on the sgreen. Existing data on the
soreen dmeas not move.
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l.6.8 Aeverse Wideo (HY)

The tewverse wideo parameter ailows Lhe woperdtor Eo select bhe
backgrounsd of the screen. In normal screen mode (RVE), Ehe acreen
contalns lighkt {or <olored) characters on a dark backgbound. In
reverse screen mode [(RV1l), the screen contalns dark characters on
a light [or colored} background.

i.6.9 Horizontal Margins (HM)
Thls parameter allows the operator to tailsr the video oukput of
the VE1@A@ kerminal to the meonitor, Tf the monitor cannst display

84 characters per line, Iinsert marglns on both sides aof the
scieetn. The width ofF each margin 1s in echarackers.

If the horizontal margin parameter is =et for HEP, the manitor can
display B4 characters on a line (42 characters £ the expansion
mo>de parameter i3 set for EM1). If Lbhe parameter s set for a
one-character margin (HMl}, hboth the left and right margins are

one character wide. Thizs sstting allews only 82 characters per
line {44 characters 1o EM1).

The maximum margln width is nine characters for both the left and

tight margina. This setting provides space for 66 characters per
ling (24 characters in EBEMl].

J.6.10 Yertical Margins (VM)

This paramneter allows the operater to tallor the videe putput af
the VE18A terminal to the monltor. IE£ the monlter cannet display
24 lines of data, lnsert wertical margins at the Eop and bottom of
the screen. The height of each margin is in lines.

If the wvertical margin parameter iz set for YM@, the terminal
sends 24 lines of data to the monitor before scrollina the sceeen.
I1f the parameter is set for VM1, both the teop and bottom margins
are gset for one line. Thliz zetting allowsz the terminal te =end 22
lines of data to the monicor before scrollling the screen.

The maximum margin neight is nine 1lines Eor bLoth the top and
bottom margins. This setting allows the termipal to send six lines
af data to the monitor before scrolling the screen.

I.6.11 Expansicon Mode (EM)

This parameter allows the operator to expand characters on the
socrech to twice thelr nermal width., In normal mode {EMA)
rharactere are sSeawveh plxels wide and are spaced bwo pixels apart.

In expanded mode (EM1), characters are 14 pixels wide and are
spaced d plxels apart.

The EM1l secting allows & maxlmum of 42 characters per line.

3.6.12 Horizeontal Positlion (HF)

Thiz parameter allows the operatvr to tailor the wvideo ocutpul of
the VE1@8@ terminal to the monitor. The harlzental pesition
parameter lets the operatar center the entire display on the
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soraen. The normal sSetting for this parameker 15 HFS. IE the
digpley i=s left of center, lnocrease the walue of the parameter
getting. This moves the enklre disgplay te the right. TIf the
digplay is right ef oeoker, decrease the parameter setting walue.
This moves the entire display to the left.

j.6.13 overscrike [{8}

This parameter allows the operater to create special graphlies on
the scresn by typlng over characters, I[f the overstrike paramaker
ls off {05d), typing over a character replaces the old character
with the new character. IE the parameter is on [0Bl), tv¥plhyg over
@ rcharacter places the new character ower the old character
without destroying the cld character. For example, thls parameter
allows you to create the "not egqual to" sigo [(#) by pressing the =
key, BACKEPACE kav, and / kevy.

3.6.14 Wisual Cursor [VC)

This parameter alleows the operaktor to <habhge the wiszual cursor
displayed. The cursor is the wi=spal indicator that shows the
active position, where the next character will appear on the
soreen. The bEepxt cursar 1z a solld bBlock character (m):; it only
appears when the terminal 15 In text mode. The graphlcs cursoer i=s
& diamond =ross halr (¢} &t the current drawing pesition: it only
appears when the terminal ig in graphics mode, 0Only one cursor
appears on the screen at any ohne time.

The wviaual curser parameter hae four aettings.

In Vo8, nelther the text cursor neor the graphles curscr apprars &n
the s=reen.

In VC1, the text curscer appears In text mode, and no cursor
appears io graphics mode,

in ¥VCZ2, no cursor appeara in text mode, but the graphics cursor
appears in graphics mode,

In W¥WC3, both the text and graphics curscrs appear 1o thelr
respective modes.

J3.6.15 Taxt Display (TD}

This parameter contraols how characters sent to the display arce
Processed by the terminal.

In TDE, normal processing of both text and ReGIS graphics occurs,

In TCGL, alik characters appear as graphics text, including all
contrsl and eseape  seguences, No nermal preocessing of these
ebaracters occurs, except for line feed [LF) whichk causez a
next-line functlon. The XOM/KOFFE codes are stilll loterpreted for
eynchronization, but alsa appear as graphics text. Control codes
appear as the proposed ANSI standard two-character mpemonics.
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In TD2, nogmal processing oogurs; those conkrol codes which are

fhot normally processed appear as graphics text. Unrecognized
egcape and control seduences do not appear.

3.6.1¢6 Graphics Display [GD)

This parameter controel® how rcharacters sent to the

. terminal's
ReGIS interpreter are processed.

In GD@, normal ReGIS provessing ocours.

In GD1l, ReGIE commanhds appear as text, and no graphics display
SCCUES . When the aperater epnters Refil2 mode while In GD1, the

message "GON" appears on the screen, and "GOFF" appears when the
RaeGIS string 1s done,

In GCG2 and GR3I, noermal processing ofE ReGIS graphics commands
ocougs. The last line of the ReGIE commands appeacs as text on the
top diaplay line (G3D2) o beottom display line (GD3). Thiz line
appears ohly when there are no more ReGIS commands to orocess, or
when veou freeze the display by pressing NO SCROLL.

J.6.17 Graphics Prefix (GP)

This parameter allows the terminal to enter graphics mode by
recelying a silngle unigue character from the hget compubter., When
Ehe graphics prefix character parameter is off [GPA), no graphics
prefix character operations can occur, When the parameter 15 an
(GP1), the line £fmed (LF) character followed by the graphics
Prefix character enters the terminal inte graphics mode. The
terminal interprets any characters recalved after the prefix
character as graphics data, The next LF character recelved returns
the terminal to normal text mode. If the graphles preflx characker
follows the second LF charactar, the terminal remains in graphicsa
made for the next llpe. The termlpal does not perform a line feed
function when it receives the second LF character.,

Vae the following procedure to 3et the graphics prefix character.
I Eater SET-UP mode atid place the graphics prefix character
parameter on the screen, If the parameter has not been
set, the default character (!] appears az the preflx
character.

2. Press the = kay,

3. Press the key for the prefix character. The preflx
character may be any one of 95 graphic text characters
{space thru ~}.

The graphlce preflxz characker is now set in the terminal.

I-ik



3.6.18 Single Character ({5C)

When this parameter i= on ([BC1l}, the terminal sends a carrlage
return {CR) character after each code or set of ceodes gensrated by
a single keystroke. The CR character 1s alse sent after a terminal
rapokt.

3.6.1% Losal Eche (LE)

When this parameter 15 on {LEl}, every character sSent te the hoat
computer is automatically echoed on the screen. The hest computer
dopes not have ko transmit the character back to the terminal.

If double characters appear on the sSereen, turn the local echo

parameter off, since the host computer Is acholng characters back
to the terminal.

3.6.20 New Line (NL}

This parameter enablea the BETURH key on the terminal to function
lika the RETURN key on an elecktric typawrlter. When the hew line
parameter 12 oh [HL1}, pressing RETURN generates the carriage
return (CR] and line feed (LF)] <odes. When the terminal receives a

LF ggde, it interprets the code as a garrviage return and line
foed.,

When the parameter is off (ML), pressing RETURN generates only
the CR code; & LF code causes the rterminal to perform a line feed
ooly.

If dowkble line feedz occur consistently, twuen this parameter off
gingce the computer iz perfoarming this function,

3.6.21 Rutoc Hardoopy [(AH)

Thls parameter allows Lhe operator to make a continuoue hatdoopy
Fecokd of all text that appears on the sScraen. When the auto
hardcopy param=ter iz an {AHl), the printer coples the =creen:

1. Just before the screen I3 cleared

2. Eavh time an entire dizsplay of new limes scralls anto the
ECESRT .

3.6.22 Autoc Wraparocund (AW}

This parameter determines where the next character will appear on
the screen after reaching the and of the current line. When the
auko wraparcund pacameter is off {(AWd), all characters received
after reaching the end <E ehe line appear 1ln the last character
position of that line. For example, take an Bd-character line.
With the parameter off, the elghty-fifth text character received
appears at the end of the current line and replaces the characker
aiready located there. This centinues until the terminal receives
& carriage rekurn character.

When the parameter 15 on (AW1), the eighty-fifth text character
teceived appears in the Elrst character peeition on the next line.



3.6.23 Key Repaat (KR)

Thiz parameter allows a key to automaklircally repeat when you hold
the key down Eor more than @.5 seconda. The repeat rate speeds up
to about 3@ characters per second when you bold the key dawn for

more Ehan 1.5 sSeconds. The Key rcepeat parameter atfects all but
tive following keyboard kews,

BREAK

ESC

HO SCROLL

SET-UP

RETURH

CTRE and any aokther key
PF1 to PF4

BHIFT

3.6.24 Keycllek {KO)

The keyclick is a bLone generared every time the aperaker hresses a
key. The keyclick may bhe torned on or off to 2w0it the operator's
needs., However, research and experlence have shown GChat an

operAator 13 more accurate when there is an awdible Ecedback Erom
the keyboard,

The keyclick volume 1s not adjuskable.

A.6.25 Margin EBell (MB}
This parameter acts like the bell In a Lypewritcer. When the
marglo bell parameter is5 on {MEL], the VE1AQ terminal sSounds a

tone to alert the aperator that the curser is nine characters from
the end of the current line.

I.6.26 Terminal Mode (TH)

The VEIBE rerminzl Collowa twe different programming standards ==
hmerican ¥ational Standards Instltute (AMSI) and VTEZ. In ANGI
made (TM1), the VKIBE terminal generartes and responds to voded
seguences per ANSI standards X3,41-1974 and X3.64-1977. In VTS
moda {TMA)}, the vK1@4 cerminal Is compatible with previous DIGITAL
software ugsd on the VT52 video terminal, Chapter 4 summarizes
both AHNBEIL &nd VTS5 modes.

3.6.27 Keypad Maode (KPR} .

In normal (numeric) mode (BEPPEY, the suxiliary keypad keys transoit
the ASCII codes for the characters engraved on the keycaps, [for
example F to 9). The EMTER key acts like the HRETURHN key on tbe
main keyboard. In application mode (KP1), these keys transmit

unique escape seguences. Chapter 4 provides the exact escape
Saequencas.

1.6.28 Cugecr Eey Moude (CK)

In normal [(cursor) mode {[CKA), the four cursor keys sSend the ANSI
cursar movement escape Seguences, Io applicaticn medc (CK1), the
cursor keys transmit unigue centrel seguences, Chapter 4 provides
the exact escape Seguences. In VT52 mode (TME), this parameter has

no effeet; the four cursor keys send the codes lisred in Table
"1_11-
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3.5.29 Programmed Keypad Mode (FE)

The VE184 terminal can be programmed to send speclal segquences Eor
any or all aof the aupxiliary keypad kevs. When the programmable
keypad parameter is on {FE1l), keys that are prograomed to send
Epeclal code sejuences send those seguances. Keys not programmed
are not affected. If tha parameter 13 <ofEf (PEW), all cursor and
auxiliary keypad keys transmit thelr normal seguences as selected
by the THM, KPF, and CX parameters.

3.6,29 Tablet Locator Mode [TL})

This parameter defines how toe move the locacor mode croas-hair
cursor. When the parameter is off ({TLE), move the crosSs-halr
cursgot by presslng one of bhe four arrow kKeys on the keybhoard. The
crosce=halr cursor moves in the direction of the arrow on the key.

When tnls parameter is on [TL1), an ¢ptional tablet pen or cursor
positions the cross=-halr cursor.

The optional taklet connects to the VE1A8 termlnal at Ehe Hardoopy
connector, When the tablet is connected, the terminal <cannot be
conoected ko a printar.

J.6.31 United Kingdom Character Set [UK)

The VE1@4 terminal contains two different character sets: LEthe
United States ASCII character sek and the UK [(United EKiogdom)
character eset., The difference betwesen the two =seta ia one
character, the & or & =£ign, When this parameter I{s on {UK1}), the
UE pound sign & appears lnstead of the § sign.

Letting this parameter does not Immediately change the character

that appears on the scresn, To obtain the desired character set
rezet the terminal.

The default SET=UF =witch pagk settings determine the default
value of this parameter. Sectieon 2.5 of Chapter 2 provides
information on how to Set these switches.

A.6.32 Communications Interface [(CI)

This parameter sslegts the communications interface (EIA or 24 mi
current loop} used to connect the terminal to the host computer, A
pacameter setting of CI@ =zeleckts EIA communications, CI1 selects
the 20 mh commupications. Thiz parameter must be set correctly for
the VEIBBE terminal to communicate with the heost zomputer.

The default SET-UF swikch pask sSettings determine the defanlt

value of this parameter. BSectlon 2.5 of Chapter 2 provides
InEourmatiaon oo how bEo Sak these switeches.

1,.6,323 Rardcopy Speed (HS)
get the hardcopy sSpeed to matech the hardeopy printec's transmit
atd receive speed. The VE1IAF tecrminal capn transmit data to the

hardeopy printer ak any one of the follewlng preselected speeds:
11, 38, c0Q, 1,208, 2,498, 4,800, 9,584 and 19,24F baud,.
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3.6.34 Fower Frequency (FF)

This parameter matches the tecminal's video gutput signals to the
mgnltor characteristica affected by the power line freguency.
During the eerminal installatlon, et thls parameter for the power
line £regquency, 5@ or 6@ Hertz, In the U5, the correct sekting is
BE Hertz (PFA).

The deEault SET-UP switch pack settings determine the default
value of this parameter. Section 2.5 <f Chapter 2 provides
information on how to set thease swltochas.

3.6,35 Interlace {IL)

Interlacre dessribes a methed of displaying charackters on  the
goreen. When the interlace parameter is on, avery other scan line
{row of heorizontal dots] appears on the acreen. pfcter & complete
scan oF the screen, the termlimal returns to start and scans the

linez that were skipped. When the parameter 1s off, every scan
Fine appeare oo the screen in aorder.

Uging the Interlace paramaker wlith a monlbter that daoes not need an
interlaced video input causesz the screen to Eflicker. When using
the Barce Model GDII monitor with the WHKLEE terminal, turn the
interlace parameter o£f (ILd).

3.6.36 Self-Test (8T

This parameter =selecta the internal test pregrams the cerminal
performs. The Lollowlng programs are avallable.

Clear all selected test(s) [F)
Fowar=-up kest [1)

External comnmunications test [(2)
Hardcopy communications test {3
Display pattern test [(4)

Color bar test pattern {5)%
Repeat the selected test{s) until failure {93

The self-test parameter allowa the operator to select more than
nne test program. To de this cype the number of each test program
ke e run. The terminal performs the teet(s} after axiting SET-UP
mode by pressing SET-UPR.
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CHAPTER 4
PFROGRAMMING SUMMARY

4.1 INTRUCUCTION

This chapter sSummarizes the programming characterlistics of the
VE1AE terminal. The summary covers the following topics.

Codes generated by the keyboard

Character sets

Terminal actions to control sequencaes ln bath ANSI and WISZ
modes

ReGISE mommand structure

BASIC command structure

4.2 KEYBOARD CODES

The fnllnwing paragraphs Jdescribe the codes generated by the VEIRA
terminal keyhoard.

d.2.1 Btandard EKey Codes

The VE18@ tarminal keyboard resembles a standard office
tvpewriter. In additicon ko the standard typewriker kewys, the
terminal has kaves to generate conkrol functlons and ocursof control

commanda., Figure 4-1 shows the VELBY terminal keyboard layout and
the AZCII codes genaerated by each kay,

i4_.2.2 Curgar Conkrol Key Codes

The VE1AE Ekterminal's maln keyboard centains four cursor contrgl
keys. Table 4-! lists ali the possible vodes generated by thesa
keys. Thne aperatoer sclects the AWNSIAVTEZ mode with the terminal
mode {TM) SET-UP festur2, and the cvesor key application mode with
the =zet moade (M) and reset mode [RM) control functions.
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Figure 4-1 Keyboard=-Generated ARSCII Codes

Table 4-1 Cursor Control Eey Codes

- —_ e

ANSI Mode/Curser

Curser kKey Y152 ANSI Mode/Cursor Eey Mode Set
(AL rowW) Mode ¥ey Mode Reset {Application}
Up ESC A ESC [ A ESC O &
Down ESC B ESE T B EEC O B
Right ESC ¢ ESC [ C ESC O C
Lefk ESC D BSC [ B ESC O D

e



4.2.3 Auxiliary KHeypad Codes

The ¥E1@@ termlnal caontains an auxiliary or numecic keypad ko the
right aof the malo keyboard. Table 4-2 shows all the possible codes
generated by the numeric kays. Table 4-3 shows all the possible
cades generated by the program functicen (PF) keys. The ocperator
gelects the ANSLAYTS2 mode with the terminal mode (TM} SET-UFP
feature, and the keypad appllcations mede with the set mode (SM}
and reset mode [RMY control Eunctions.

Table 4=2 Auxlliary Eevpad NHumerle Key Cades

o —

keypad Numeric FEeypad Application Mode

Key Made ANSI YT52

@ 1] E5C 0 p EGC ¢ p
1 1 BSC 0O g ESC 7 O
2 . ESC O r 28C % r
3 3 EGC O = E:eL 7 5
4 g EED Ok ESL ¢ T
5 5 ESC Q u E3Z 7 w
B G EGO O o EEL 7 OW
7 ) Z8C 10 w EEC 7 'w
8 8 ESZ O EGCT 7
2 9 ESC O v ESC 7 vy
— = ESC O m EED 2 m
r F ESC 3 1 EsC 2 1
. . ESC O n ESC 2 n
ENTER Game as RETURH ESC 0O M ESC 7 M

|
]

e ——

Table 4-3 puxiliary Keypad PF Key Codes

f——— g m——

Keypad Humerigc Mods/
Eevpad Application Mode

Fey ANSI ¥TG
FF1/HARDCCEY Bl O I* ESC 7 F
PEF2/LOCTR EE:C G D ESEC 2 0
PEISTEXT E:EC O R EEC 7 R
o= EESC 2 4§

FEA/RESET EsC

n ———




i,.2.4 Control Charactars

The VELIIP Eterminal genserates and suppotrts certain control
charactars. Flgure 4-2 shows the control characters generated by
the termipal keyboard. Table 4-4 1ists the rontrol characters
supported by the VEl8d terminel; and the action the terminal takes
when it recelvee each conteol charzcter. The terminal ignores
controel charackers that it doee not Bupport.
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Figure 4-2 Easyboard-Genarated Control Codes



Table 4=-4 Terminal=Supported Control Character Functiona

controel Code

detal Code

Terminal Action

BEL

BS

unr

LF

FrE

CH

30

8l
DCLixOoN)

DC3 {XOFF)

CAN

EUR

EsC

BT

a1a

@11l

g1z

El4

Al5

B3a

A3z

@33

Ring the terminal bell.

Backspace the cursor by one
position: 1f at left margin, then
ho operation.

Haorizontal tab; move the cursork to
next flxed tab poslticn {(firxed at
eight character intervala)l. The
cursor wlll oot move IE at right
margin.

Line feed; move CUrsor £o nexk
line down. IE at bBoktom margin.,
the gursor position remains
uwnchanged., [f new line mode is
enabled, perform carrisage rekcurn
function.

Foem feed; clear screen and mawve
curasr o home position [upper
left corner).

Zarriage return; move cursar to
left margin.

Shifc out; invoke Gl character
et

Shift in; invoke G@ character set.

Allows terminal to resume
transmitting.

Cavses terminal te stop
transmitting all charackters excapt
AOFF and XO0N.

If zent durlng an escape sequence
the sequence 1s iomediately
terminated and not executed.
wauses the ertor character (%} to
be displayed.

Same effect as CAN.
Subsequent chatracteri(s} are

[nterpreted a3 part of an e¢soape
seguance.
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4.3 CHARACTEHR S5ETE
The VE1f@ termlnal can contalo up to £lve character sets.

1. United EKingdem [(UEK]

2. United States (USASCII)
3. Goft character set 1

q. Saft character set 2

g. Gnft charactar set 3

The soft character Saks 1 throwugh 3 are the =same character =sets
reforenced In the ReGIS mode of aperation. The conktentsz of these
character zets can be specified to meet specific requirements. The

character Sets are loaded by uslng the ReGIE L comménd. (See the
ReGlE command summary in sectlon 4.4.3.)

Using multiple character azetg in the VK18 terminal is a simple,

two-step opetration. Simply define the active characker sets and
eelect one of those sets for use.

From the five character sets select vne or Ewe active character
gabks. This 1ls done with the =select charackter set ([(S05] control
sequence, The ECS control sequence deflnes the actlive character
gets as Gf and G1. Table 4-5% summarizes Ehe SC5 control seguences,

It lists the exact seguence needed to define any character set as
GB or Gl.

Table 4=5 Select Character Set Segquences

L1

Characksar Sakb L] Gl

UK BsC { A ESC ] &
s ASCIL EsC [ B EzC 1 B
Saft Set 1 ESC [ @ EEC ) @
Saft Set 2 BsC [ 1 ESC ; 1
soft Set 3 EEC { 2 ESQ ] 2
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The shift in [(5I) and shift out (30)] control characters select the
actual character set used. Whean tha terminal recelives the shift in
{21, F17,) conkrol character, the character set defiped as G@ by
the S5SI5 "cantrol sequence becomes the actlive character set. The
shift out (20, @16 rcontrel character actiwvates the characker set
defined as Gl by éhe BCE control sequence. The following examplas
show how the maltiple character 3ets are used.

Example 1
You want ta vse the United States character set and @#coft character
Eet 3 in the termihal. Ta sSelert these twe character sets A2 the

active character sets, the host computer sends the [ollawinbg
control seqguences ta the terminal.

EEC ¢ B To define the United States character set as Ga

ESC } 2 To define soft character set 31 8= Gl

The shift in and shift out control character=s then control the
selectlion of the active characker sets, Shift in (8I, 417.)

gelects the U3 character set and shlft oot (50, Elﬁg} selects coft
character set 3.

Example 2

¥You want to use soft character set 1 and the United States
character set in the termlnal. To define these bwo character sets
85 the actlwve characrer sets, the hest computer sends the
follewing control sSeguences Lo the termlnal,

EEC [ B To defline soft character set 1 as GO

ESC ) B To deflne the United States character set as Gl

The shift in amnd shifk ocut eontrel characters then contral Lhe
aelection of the active character set, Shift in (85I, @17.) selects

soft character =set 1, and shift out  [E0, HIEE] selects che U5
characker set.

As the two eramples show, any character set can be defined as GA
and any other character set as Gl. In those cases only one
character sok 1s used, it can ke defined as both S8 and 5],

At either power-up or master reset, the tegminal defines the
default eharacter set as boeth GB sand Gl. The default SET-UF switch
pack selects the spoacific defauwlt character Set. EBee Chapter 2
sectich 2.5 for inEormation on changity the default character set.



4.4 CONTROL FRONCTIONS

Fhe VE1EQ teérminal iz ao upward and downward =software compabible
terminal. Prevlous DIGITAL terminale have DIGITAL private
standards for control sequences., The Americanr Hatignal Standards
Institute (AWST) has =ince standardized contrel seguences in
terminals, The VE188 terminal is compatible with heth the previoos
CIGITAL stapdarda and current ANSI standards.

WOTE
The ANST standards allow the
manufacturer flexibllity 1n implementing
pach functlon, This manual describaz how
the VE1IPF termival responds to the
implemented ANSI control functions,

Customers may use existing GIGITAL software designed argund the
W52, or new VEIPE terminal software designed to meet ANSI
stapdards. The WVELAF terminal has a "V¥T52 compatible™ mode in
which the VE1IAF terminal responds to control sequences bike &

VT532. In khis mode, the operator cannot use many VELEF terminal
faatures,

Threughout this chaptar references are made to "WTEZ mode" or
TANEI mode". These two kerms Indicate the VELII? terminal'=s
software compatibility., All new scftware showld he desiened arcund
the ¥E1@#d terminal's ANSI mode. The V152 moede is included only to
provide continuity for existing ocperating systems SUREOFL.

The followlng paragraphs brilefly sSummarfize the contrel saquences
implemented by the VELIA@ termlnal. The GIGI AeGIE Handbook,
A4-K3IBBA-TE, contains detalled descriptlens of Ethe centrol
sequences and the actlon they perform.

The follewing ANSI standards were wuaed in Implementing the VEIGA
terminal.

K3.,16=1978 Character Structure and Character Parity Sense

X3.4-1977 usa sStandard Code for Infermation Tnterchange
(ASCIT)

¥i.a1-1974 Code Bxtension Techniques for Use with ASCII

K3,64-1977 Addition Controls for Use with ASCIT

The VE1A8 terminal implements & subset of these ztandards.



Ih the liat of control tunctlons in this chapter, the characters
are shown uvsing the ASCII character set. The case [upper or lowar)
of the characters sent ie signiflcant and must be 3ent exactly as
documented. These characters are spaced apart for clarity only.
The SPACE character {A4F. ) naevar appears in any of the VELAE
terminal's recognizable cfntrol er ascape sequences, The EEBCAPE
character (@#33_) is defined as ESC., ALl grarhles charackérs shown
in bold ace in#ﬁgra] to the control or escape saguence. Characters
nat in beld indicate wvarlable parameters (Ps and Pn) or a possible
sequence of parameters (...). Where a variable parameter is
indicated, the poassible walues appear immediately aftetr the
sequence .

4.4.1 ANEI Control Functions Summary

The following escape and control sSeguences are transmitted from
the host computer to the VEIAR terminal unless otherwisze noted.
The control sequences are listed according to the generic Eunction
they perforw.

4,.4.1,1 Curscr Movement Coomands

SeJuence Function

ESC [ Pn At Cursor up

BESC [ Pn B* Cursor down

ESC [ Pn ® Curaor forward (right)

ESC [ Pn D* Cursaor backward [(left)

EBSC [ PL ; Pz HY Direct cursor addressing
ESC [ F1 ; P £

ESC D Index

ESC E New line

ESC M Rewversse index

ESC 7 Cave curgor and attributes
EcC &8 Restare <cursstr atd attributes

* Pn i3 a decimal number expressed as & string of ASCII digits,
Mulkiple paramaters are separated by the semicelon character
373 1, If a parameter is omitted or speclfled az 8, the default

paraﬁeter value is used. Por the curser movement commands, the
default parameter value i3 1.

4 Pl equals the line number; Po equals the column number.



4.4.1.2 Charackter Areributes
ESC [ Ps ; Ps; P2 ;ae.; PEam

Pz iz a aelective parameter. #Multiple paraneters are soparated hy
the =emicolon character (d731.). The parameters axegute Iin order
and have the follewing functichs.

Paramater Function

B or none Exit graphic mode and select weiting celor
[ame as SHIFT/PF3)

2 Hall kright {[or green)
4 Mndersfooee o0
5 Blink on
T Reverse video on
i@ Black
31 Bed
3z Green
A3 ¥Yrllow writing colars
Jd Blue
35 Magenta
ia Cyan
37 Whike
44 Black
1] Red oorean colars
42 Green
43 Yellow
14 Blua
45 Magenta
46 oyvan
d7 White

ANy obther paramneter values are igtored.

4.4.1.3 Erasing Commands

Bequenca Functlion

ESC [ K or From cursor to =2nd of line
ESC [ # K

ESC [ 1 E From begloning of line to cursor
EEC [ 2 E Entire line contalolng cursorc
ESC [ J or From cursor to end of screen
ESC [ @ J

EaCc [ 1 J From beginning of screen to cursor
ESC [ 2 1] Entire screen

4.4.1.4 Programmable Indlcakors

ESC [ P2 ; Ps ;...Ps g

Ps is a selective parameter, Muoltiple parameters are sepacated by

the samicolon character (R73.)., The parameters execute In order
and hawve the follawing functidhns.
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Farametar

B or none

1
2

Function

All indicator=s oEf
Indicaker 1 on
Indicator Z an

d,4,1,5 Select Chagracter Sets (8C5}

Character Set Bequence
G Gl

Uk ESC (A BEC )} A

s ASCII EEC ( B ESC } B

Soft set 1 EGC [ d ESC ) @

Saflt sek 2 EEC [ 1 ESC 1 1

Saft 5=t 3 ESC [ 2 ESC ) 2

1.4.1.6 Enter Graphica Mode

Seqguence Function

EEC Pp Enter and remaln 1o graphics made uwntil
next escape Seduence

Line Feed (LF)! Enter and remain in graphics mode antil
next ling feed character if GFP1 15 selacked

d,4.1.7 Modes

HBET-UP parameters are affected by these modes.

SET-UP
Para

HL

CK
T™
5M
R
MW

AR
as
Ba
Ba
PE

AH

KF

MHade Hame

Line Feed/

New Line

cursat Key

ANGI /WT52
Scrollling
cfrean
Auto Wrap-
aroutud

Auto BRepeat

overstrike

Local BaSIC

Hoat BASIC
Programmed
FKavpad
huto
Hardcopv
Eeypad

* The last character of the seqguence

To Set To Reset
Mode Sequence Mode Eeguence
Wew Line EBC [ 26 h Line Feed ESC [ 24 1*
Appl ESC [ 1 h CUursor ESC [ 21 1*
AMSI nsa i L ESC [ 2 2 1¢#
Bmooth EsC | d h JUME EEC [ 7 4 1=
Reyerae ESC [ 2 5 h Wormal ESC [ 7 5 1%
]y ESC [ P T h of £ EeC [ 7 7 1%
Ly EEC [ 7 & h Qff EsC [ 7 B 1%
Ky ESC [ 7 208 h OFf ESC [ 7 2@ 1w
Local EEC [ ? 21 h BASIC Qff ESC [ 7 21 1+
Hozt ESC [ 7 22 h BASIC Off ESC [ % 22 1%
Frogram- ESC [ 7 23 h MNormal EEC [ ? 23 1*®
med
in EEC [ 7 24 h OQff EEC [ 7 24 1w
Appl EsC = WNumeric ESC >

is &

lowercaee 1 t1543}+
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4.4.1.B Reports

There are threes tvpes of reporks with the following eacape and
caontrol saguences.

cursor Position Report

n

Invoked by: E5SC [ A
[ F1 ; Pc R

Reaponse is: BEC
Fl eqguals the line number:; Pc egquals the column number,
Status Report

Invoked by: ESC [ 5§ h
ResponsSe ls: ESC [ B n (terminal ok)

What Are You

Invokaed hy: ESC [ o or ESC [ 8 ¢
Regponse is: ESC [ 7 5 ; B o aor
EEC [ T 5 o
{Meaning: [ am GIGI terminal.)

Alternately inwveked by ESC Z (not recommended), Respohse 15 the
same.

14,4,1.9 Eeset

ESC 0

Reset exacutes the reset reutine. The SET-UP parameters, BASIC
program, and Soft character seta are not destroyed. This is the
came as prassing SHIFT and PF4.,

Seguence Function .

ESC & 7 Print display ilmage {same as pres=sing
SHIFT and FF1l.]

ESC [ Pn ; Pn Ig Frint partial image

Pn is a numeric parameter; these paramsetera speclfy start and stop
line numbets inclusive.

i.4.1.11 Confidence Tests

Bequence Functlon
EEC ¥ & Cenerate crosshatch pattern an display
ESC [ 3 7 Fo ;.-.7 Perpform self-teats



En Selecks the test to ke performed as follows.

n Test Selected
A1l power-up teste
External communications test
Hardcopy communicationa test
Display patkbern test
Color bar test
Fepeat selected tests untll failure

wa m b il ki o

4.4.1.12 Device Contral Strings

Seguence Function

E5C P p (hest B terminal?l BeGIS data to follow

ESC F r {host to terminal] SET=UP data to follaow

ESC P key ID code 5 Auxiliary keypad data te follow
thosr to terminal)

E2C P g [terminal ko printer) Hardoopy data to [sllow?

EEC ™ Etring terminator

* This string is generated by the VK1 terminal and sent to the
LA3AVA graphics printer. The VELIBY terminal does not process the
string.

All devlge copbtekcl strings muskt be kbereloated with & string
terminator. For example:

EFC P r ... SET-UFP data ... EBC M\

d.4.2 YT52 Coentroul Funckions Summary

Sequence Functian

ESC A fursar up

EBC B dursor Jdown

EGC € Cursor right

ESC D Ccursor left

ESC F Select soft character set 1
ESC G Select ASCII character sat
ESC H Jursar to home

ESC I keverse line EFeed

ESC J Erase fto &nd of screen

E3C K Erase to end of line

EZC Ylc® Direct cursor addross

* 1 equwals line number, ¢ equals column number. Line and columr
numbera for direct rcursor address are single character codes
whose walues equal the desired bumber plus 17_. Line and column
numbers start at 1. 8



Sequence Funetion

EEC Z+ Identify

ESC = Enter alternate keypad mode
ESC > E¥it alrernate keyvpad mode

ES¢ < Enter ANSI mode

EE&C ] Dump hardcopy

ESC Pp Enter graphics made {(RaGIS)
ESC %,

Exit graphics mode

+ Reasponse to EBC 2 is EEC / Z. This ie not recommended; use What
Are You report in ANSI mode.

4.4.3 ReGIS Summary
The following sunmary of ReGIS commands serves as a guick
reference guide. Fefer to the scftware documentatlion for more

information on any command or command argument. Thapter 1 prowides

& oconplete list of all the documentation availabkle along with
ordering information,

AeGIE Commands (graphlcs mode anly)

Command Funetisn
S coreen i Bcreen sceEoll offset,
Juantified to [12,8].
IR Maye this address to
upper left corner.
[dx ,dy] Scoll screen by this
amount .
(W Writing controlsa.
[E rase) Clear dakta and set

Foreground cnin;.
(A ddressing [xl,yv1) [x2,v21) Compatibllity with
other Re3lS devices.

[A ddressing) Restere native
addres=sing.
(M =gate 1} Reverse wideo,
(M egate B) Festore wideo to noermal
mrd e,
{T Ime nnnl In &fths [PFE) or 5SEths
(PFF1} of a second.
(H acdoopy {,¥YLE [¥Y2]) Print hardcopy betwsen
¥ coordinates.
(I ntenaiLy Screen background
Intensityscolor.
B to T Tark to hright,.
(Dyy dark
B lual}ll}
(R ed]}
{M agenta)) Red + plne,
(G reen]})
[T wan)) Jreen + blue.



Command

Write (I

(A

(5

(3

[N

[c

(¥ ellow})
(W hitel]
(H ue
F to 36011}
(L ightnees
B to 1843}
{8 aturatian
g co 18413

ntenaity
a4 to 7)
(D} dark
{B lue)?
(R ed)}
(M agental]
(3 rean))
(C yan}}
(% =21lcwl)
(W hita))
[H ue
4 to 1BE))
(L ightness
4 to 182))
(E aturaticn
# to 188])
ltarnate
1)
a}
hade from [,%]]
hade with "c™})
hade
1}

#)
ultiplier ann)

egate
1)

Al

omplemeant]

[V erlay}

[E
)

rase)
eplace]

3=-15%

Funectlion

Fed + green,
Rad + green + bklue.

Angle on color wheel.
Percentagea.
Fercentagqe.

Wrircing intensityscelor
null; change colors.
Dark to bright.

Red + khlue.

Craen + blue.
ked + green,
Fed + dreen + blue.

Angle on color wheel.
Percentage.

Fercentage,

Flashing on.

Flashing off.

Zet shading axis.

et shading character.

Ehade on, line patkern
ahading.

Shade off.

Pizels per offset
vector.

Megative writing [inwvert
pattern blts).

Pomitive writing,
Exclusive OFR pattern
with hit map.

Logical OR pattern

with bit map.

Write "negate™ settling,
Replace, ignore bit map
data.



Comme e

P csition

W ackor

C urwve

? ircle

(P AEEETH
bhbbbh}

(Md]}

1]
Pl

[X,¥]
[dx,dv]
a

(W ]

(B egin}

{E nd}

[ ]

[X,¥]
gdx,ﬂy]

L
(B =gin])

(E nd]j

[X,¥]
[dx ,d¥]
il

{B egin}
[ tart)
(E ndj
(Wo. o ]

[Xe¥]

[dx,dy]
d

(C ftrcumference}

(& ngle 4j

Weat

4-18

Function

Binary bit pattern,
fills te & places,
Multiply mach kit
pattarn.

Solld line.

Diglits Z--9 speclfy
standard patterns.

Absclute position.
Relative poaition,
d i5 offset wvector,
q——T.

Temparary write
controls.

Baegin poaition
Fequechnoe —— sSave
positian

(up ta 7 lewvels).,
Etnd and restore
starting poesition.

Write point at
current cursor position.
Absolute position.
Relative positiaon,

d is offast vector,
A==7.

Temporary Wrlte
conbrols,

Begln clesed polygon
fequance,

Draw to starting
pasltlon.

hbsaolute coordinates
Relative coordipnates
CEfset vectora, B--7.
Eegin closed curve.
SLart open curve,.

End rmurve.

Temporary Writlng
dantrals.

abhsolute coordinates,
Belatlive coordinatas,;
cEf2ek veotors, A-—T.
Position is on the
pircumference.

d = degress resgluotion,
signed.

Tenporary writing
cantrels,



Comma nd Funotion

T ext 'string* Digsplay '"string'
(locludesz B, TR, LF,
TAEY .

"atring” Digplay "string"
{fincludes BS, CR, LF,
TRE] ,

d GEfset text line by
1,2 character, 4@ =
A==T.

[dx,dv] et spacing between
charactars.

(A lphabet

4 to 3} Selegct character set 4
to 3.

(B eglio) Bagin kemporary bext
attributes
[saves 1 lewvel),

(D irection 4) d = 45 degrees
resolution, signed.

[E nd) Aestore permanent ktext
attributesa,.

{H =ight

g to 18] Helght times base
character size
{affects S5[r,s]).

(I talig

+ degrees) Right slankt, no. of
degrees.

- dagrees) Left slant, no. of
degeees,

gl No slant.

(M ultlipller [r,.c]) Hoe. of kEimes £o repeat
bits in character,
([1,2] uvzed for stapndard
size.)

(5 fze [r,c]) Dimenslons of characker
area, [%3,24} is standard
2lze.}

(& lze

@ ta 1&) Select one of 17
predefined character
elzas,.

L R Temporary writing
conkrols.

L <ad [A lphabak
1 te 3} Select character set 1
te 3.
"'name ") 1l to LF character name
for character sek;
see RI[L).
Fo® £1@8 hex pales > Load specifle letter

with pattern.

q-17



Command Funetioh

o' <1F hex palrs > Load speclflics letker
with pattern.
B laetter Invoke maceograph
"Plettarc™,
:tl ecker ... B; Load macragraph
¥letker".
. Clear all maceographs,
R aport (L gpaded) Currently loaded

characker set name,
(M acrographs

(letcer ;... }} Raport contents of
macrograph "letter™.
=]} Repott maccograph

Spate LLage,
{F osition]

Current pozician.
(I interactive))
Enter lcoccataor made.

[+dx +4dy] }] ATIOW inceements.
M acragraphs
[ietter]} kepert contenta of
macrograph l.
(=1] Repoert macrograph space
uzage.

Resynchronization
character.

{Jffaet vectors are: 3 2 1
4 * a
i 3] r
To initialize ReGlh: S (L PN E A H (VI TAFS ANMI1I NP L

M2) T{I@APDAES 1) P[(A,B]



4.4.4

BASIC BSUMMARY

The following =zummary of the BABIC commands serwves as a quick
reference guide,
infoermatcion on any <omnand or command argument. Chapter 1 provides
all the documentatlon awvallable along wlth

8 comnplete list of

Refer

orderling InFormation.

4.4.4.1

AUTO
CTRELD
DIM
ERASE

FOR. . .NEXT
IF, .. THEN[...ELSE]

LINFUT
NEXT

OM ., . . GOSLE

PHINT
REATI

RUN

TRON/TROFF

4.4.4.2

ABE
41
GONE
INSTHK
LOS
RIGHTS
SFACES
STRINGS

Funcktlons

Commands/Statemsnts

CLEAR
DATA
ECRHO
ERL

GOSOB. . . RETURN

IF...COTOD
LIST

HOD ECHD
N, . . GOTD
RANDOMIZE
EEM

BAVE

WAIT

hE
EXp
HEXS
INT
MIn4
EHND
SPC
TAG

4-119

CONT

DEF FH

EDTIT

ERR

GOTO

INPUT

MID

oLD

GPFTION BAGE
RCTRELC
REETDRE
STOR
WHILE...WEND

ATH
FRE
[NEEYS
LEFTS
arCTs
SGM
ECOR
ThA

to the =software documentatlon fer more

CTRLC
LELETE
END
ERROR
HOBT
LET
HEW

OM ERROR GO T
aaT
RCTRL
REEOME
SWaAP
WIDTH

CHES
GOFF35
INT
LEN
pos
SIN
STRE






CHAPTER 3
THEQORY OF OPERATICH

5.1 JUNTRODUCTION

The WE14Q terminal is a graphics terminal whilch displays
information from the keyboard in local mode or displays
infoematlan from fhe hest compuker in on=line mode. The system
Prints the dlsplay data on the Graphlc Line Princer (La24vAa)]. A
welting tablet can also be conpnected to the hardcopy pert. Only
one bEype of device way be ronnected to the hardeopy port, graphics
line printer nr the writlng tablet. Figure 5-! shows the black
Gdlagram of the VK130 system.

F ub— 11
L RER
= nie
VG ——  LeEPLAY
s Azl sowER i
P ST L 1 *
_i;f! 1oy SEGL LATED p—
; -a — ELR N L HCES
F‘E’.\.‘ o har T HAET
FEUAFT ,-3":':‘}— CONFUTES
—— e - 0 IR
PORT
, FARD ZAAFRIZE
| BN Ea ) E] LIMI ™1:4T- 0
| wRTIHG
EEvesaElr INTEOF AGT TANLT
.__::'_-.:: 43 Pirg:
EETS00iAD

Fa P

Figure 5-1 VE1AA (GIGI)} Block Diagram



5.2 TERMINAL CONTROLLER MODULE
This rchapter describes the founctional theory of the VEIAE {GIG])

Terminal. The termipnal controller module s dlwided lnto flwve
sections {Figure 5-2}):

1. CEl
Z. Vectour Ceheratofr
Ja I1/0 Ports
4, Eeviboard
S. Fower Supply
5.2.1 Central Processing Unit (CFELU)

The CPUO i= an 8A3% chip; #-blt general purposSe miICEORrocessor
capahle of acgessing up to A4¥ bytes of memory. Flyure 5-3 shows a
functienal block diagram of the CFU.

The mlzroprocessocr [4eBSA) performs the following functions.

Clock generation

Intarrupt priority selectcicon
Bystem bus control

Executing the Instroction

The CPU cransfers data on an H-bit bidirectional Trl-Etate EBus
(ADE==2A0T7) that 13 Etilme multiplexed Eo Eransmit the egight low
ntdered address bilts. Address hits A8--A15% expand the address
capability to 16 hbits;, allowing the CFU to directly access 64K
bytez of memory.

The ©FPU generate=s =ignals tellling peripheral devices what type ol
information is on the multiplexed address/data bus. Figure 5-4
ahows the basic CPU blocks. The CFPU is a single chip that performs
the f£allowing machine <¢ycles.

Memory write

Memory read

I1/0 write

T/0 read

Opooede feteh

INT ACE {(intertupt acknowladge]
Bus [dle

Table G5~1 shows the machine cycle ztstus and contrel sighals.

The execution of any CPU pregram is a sequence of read and writs
osperatlons. Each operation transfers a byte of data between the
CFU and a speciflc memory or 170 address.

Each read ar write operation is retferred to as a machipne cycle.
The executlon of each instruction by the CPU ipcludes a sequence
of from one to five machine cvcles. EBach maching <ycle contalns a
oinimum of from three to six clock ocycles (also referred to as T
srates]). Figure 5-5% shoews an Instruction oyele for Etore
accumulater Direct [(STAY .
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AST B.5

RET 5.2 i 35T 7.5

]

| INTERFL=T CONTFIL |

i SERIAL 1O C2NTROL ]

EE'T WTERKAL LA 1A 1S

£

Flgure =3 CPU Functional Block Dlagram

I IHI - -
_Fl:.:' SEQ
ACCLIKLIATOR - FLAG /E] u a, 3 il
14 REVi EWF.FEC 1LIF FLOPE REG 3L
& | A TTm L &
L S H: I RIZIZEF
¥
v STAZK BCRTIR L sl
VETRUZTICN i
1 FIETES PROGFALY ILIINTES  yp
m——————————— 11§
illj WGREWEHTL 5 ZECh = W HTER
! ! ADCAESS LA Rl
BTN - L
UHIT
L CUTRSTICH
ar DECUIL I
SkE
HACHINE
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lb——————= A_Z

Kb

Figure 5-4 Basic CPO Block DRiagram

Takble 5-1 Machine Cycle Status and Control

M. LTIPLEZED
SAONATESTATS BLS

Etatus Controil

Machine Cycle I/ ™M 81 5@ RD WRT INTA
Op Fetaoh [QF) & 1 1 E H 1
Memory Read (MA) o 1 a & 1 1
Memory Write [ M) @ a 1 L B 1
[/0 Read {IOR) 1 1 | a 1 1
1/0 Write { TOW) 1 @ 1 1 a 1
INTE Ackhnowledge [INA] 1 1 1 1 1 a
Bus Jdle™* {BI) :DAD %] 1 %] 1 1 1

INA{RETS/TRATF] 1 1 1 1 1 1

HALT TE a ) Ts Ts 1

B = Logle "@", L = Loglie ®1%,

TS

= High Impedance

* Bus idle [(Bl] only occurs lo response to:

LaAD instructlons

i.
2. Durlng ao ackoaowledge of RSTS, TRAF, or HALT

ingtructicons.
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Figure 5-=5% Ingtrucklen Cycle for Store Aocumulator Direct



The CPU can address up tao 258 different 70 addresses. These
addresses have the same numerical walues (@@ through FF Hex) as
the first 256 memory addresses, The 256 1/0 leocations are selected
by the I/0 M outpuk.

Tne status signals, [0 M, 51, and 5@, define what type of machine
cycle is about to oecur. The I/0 M signal identifies the machline
cycle 33 either a memory refersnce or input/output operation, The
51 statwus =signal identifies whethear the cycle 13 a read or wWrite
gperation. SF and 81 can bhe used kegether {seac Table 5-1) Co
idencify read, write, opcode fetch, or halt machine cycles, Flgure
E-a chows the kEiming and ceonktroel for an opcode fetch.

$.2.1.1 hAnddress —— When the {FU generates a 16 bit address, the

lawer byte iz latched and the upper byte 1z held active by the
Cel. Bits AB—-=AlE address the following:

BAM Memory
Af--h7 —- How address bits
A-=-A5 —-— Column address bitsg

REOM FHemoroy
zidress bits Al3, Ald, and ALlS generate EXNA ROM @, EHA ROM

l,and EHNA ROM 2. Address bits ABE--AlZ address the s5elected
BOM,

Register Coanltol
Address bits AE--AG address and gemerate register load polees.

Table 5-2 shows an address map.

rF Py TR TR )
YT 7
EISII::’:- } } }

Alp-alsg :'l:g: FIL ::r—?" Uiz 20K :_.___I____I____I_:
[ |y I
4LE _4f_q\ L . ! !
]
|

Figure 3—6 Opoode Fetch Machine Cycle



Table 5-2 B2EZ2 Pin Description

TR T

Fin Naeme No. IS0 Pin Description

RLE B I Low—0rder Address. These ARddress

hLl 3 I inputa genesrate the RIW

ALE 1 I Address for the Multiplexer. I

ALS 1z I AL_/OF. ls pulled ta +12V¥

&L 14 1 th?nug a SEY reslstor, the B2AZ

4 - r

Ale 1e I configures ltself for 4K RAMs. If

hLéfDEj 18 I AL _/OP_ is driven with TTI lewvels,
thg 82P2 configures itself for 16K
EAMs .,

AHE = I Hiqh—ﬂrder Addre=s. These 23-

AHI 4 I dress inputs generate Ehe

AH2 3 I Columbn Address for the Multiplexer.

LH 2 I If the B202 is canflgured for 4K

AHi 1 I BAMS, use AU_ a5 an active high

AH_C 34 I chip select %ur memory cobkbtrolled

AHE 81 by 8283. For 16K RAM cperation, Al
becomes the mpst significant cnlumﬁ
address bit.

ouT 7 o Output of the Multiplexer. These

HUTE o 4 cutputs drive the addreszes

".:IUT2 11 0 of the Dynamic BAM array.

|I|L1'I'.j 13 4 For 4FE RAM operalbion, OUT

GUTq 15 0 drives the 21848 C5 input.

ouTC 17 0 (Hote that the QUT, . pins deo nokt

GUTE 19 C reguritre inverters or drivets far
Proper operation.

WE 28 C Write Enablz,. This output drives
the Write Enable inputs <f the
Dynamic BAM array.

CAS 27 C Column Address Strebe. Thils out-
put lakches the Column
Addressz lote the Dvnamic RAM
Arrcay.

Hhsﬂ 21 0] How Address Strohe. Thesme cotpubs

Rhﬂl 22 J lateh the ROW Address

Hhﬁz A i1 into the hank of dynamic M=

Rhﬂa 26 a selected by the B202 Bank Address

pins {Eﬂ, ELEGPl].

e e



Table §5=2 B242 Pin Descriptlion (Cont)

. EET—

Pin Description

Pin Hame HNo. IO

EH 7d I

Els’DP1 £5 1

puta.

ansl 32 I

WE Al 1

(=T i3 1

REFR/ 34 1

ALE

ARCHE 29 {

— ey " ——

Eank AdJddress. These lnputs

celect one of four banks of

dynamic RAM via the RARS 3 out-
puts. If the B, f/OP 1anE is pulled
to +12W thrnuqﬁ & %KI resister, the
8207 configurez itself to the Rd-
vanced Read mode. This node
changes the function of the BE@2
RD/S_ and REFRQ/ALE inputs and

dizaBles the RAS, and RAS. sut-

Read/ /%  input. Thia input reguests

a read ¢ycle, In normal operation,

a4 low oo this input Informs the

arbiter that a read cyele 15

raguested. In the Advanced Read

Mode, this Input aceepks the 5,

status signal from the BRSGA (Eully
decoded for a read). The tralling

edge of ALE informs the arbiter that a
read cycle is reguested by latching 51-

Write ILnput. This input reguests a write
cyele. A low on this input informs the
arbiter that & write cycle is desired,

Protect ed Chip Selecek, & low an this
input enakle=z the Wk and RC/5, in-
puts. PLS is protected againaf cep-—
minating a cycle in progress.,

Fefresh RBequest/Address Latch Eo-—
able. During normal operaticn, a
high on this input indicates to the
arbiter that & refresh cycle is being
reguested, In the Adwvanced Read

Mode, this input latches the

atate of the &485 El signal intc the
ER/s, input. I &, 7is high at this
time} a Read Cycle is reguested. In
this mode, transpatent refresh is not
poszibla.

Transfer Aokpowledge. This cutput
ia a atrobe indicating walid data
Auring a read cycle or data written
during a write cycle. XACK can
Lakch walld data from the RAM array.

o,

s




Table 5=2 4202 Pin Description (Cont)

Fipn Hame HNo. 170 Fin Description

SACK g 0O Evyatem Acknowledge. This cutput
indicates the beglnning of a memorey
accass ovele., It 12 alsc an
advanced transfer acknowledgs to
gliminate wait states., (Wote: TFf a
memery acceas request ls made
during a refresh cyole, SACK iz de-
layed until XACK occurs: ino the memory
access cyclel.

KHEIG k1 1 Crystal Inputs. These Inpubs are de-

KlfCLE a7 I signed for a guartz crvstal to contraol
the freguency <f the cscillator, If
X, 0P, is pulled to +12V through a
Jﬂl r&sicstor, X, /ULE bacomes a
TTL input for a% external clock.

THE 3L Tank. Thiz pin provides & rank
circuitc connectian.

v 44 +EW + LHEE

Co -

vss 28 Ground

£.2.1.2 ROME —— Four RIMs held the tirmware to run khe system:

Theee HE by B ROMS
One 4K by E ROMs

Thisz means there are 28K of firmware space, however, the system
pEes only 26F.

wWhen Lhe TPl reads the NOMs, it smends odubt An address (all--Rd} to
the EOM. hddress bits AZ3 and Al4d select one of the feour ROMs. AlS
ig high for all memory addresses. The RIM addresses follow:

Jaf=-=1FFF (ROM 4} E53
2AEE-~JFFF (ROM 1} BES2
Jaod-—-5FrF [RGM 23 ESl
GREU——03FF fROM 1) ESE

The ©PU sends ecut the wvontrol signals RC and IS0 M. bBoth these
signals are ackive low.

The data Eroem the zelected ROM is placed on the data bus and sent
to £he CEBU.

=14



5.2,1.3 RAMz == There are two RaMs 1 the svsten:

Sy2beam RAM
Contalns the CPU stacks, work areas and lUser's programs

Screen RAM
ELeres bthe CPY data and attributas to be displayed on the CRT.

The 5ystem RAM and the Screen RAM both are 16E by 1 RAMs. The

Soraen BRAM is described in the Verctor Generator section. The
following paragraphs describe the system RAM,

For any memory operakbtion to accur, the CPU generates the followlng
actions.

Addeess
Control
Data

Figure G=7 shows how the CPU controls the Syatem RAM.

Address —— The addres= range of the mamory 1s BA8E--BFFF. The
address blts, AF--AiGs go to the Dynamic RAM Controller {B282}).
The addrescs bkitse contain the following infoemation:

1. Row Addrezss [hId—AG)
2. Colunn Address [AT==A15)
3. Row Address Selection (RRASD0--3% (214, Al15).

Bi.Z FEZTIOHAL

LATEH
chRIE uarla
. LATCH - L=k
' o EME iadas B {}
! E: PP i 187 213 SOl [0 Tx

il B
EXRINEERTA] La—ak DUTBCUT C
T WEWC S

H-HFF ® E S0
COLURN _ __
FaZ L FAi 3

E THE 2 " Faras

=
=
-
=

Kl

a1d AlS
o0 R

"U’B
3

—

IGR. P2 ania

T
REAI LN

Figure 5-7 CPUF ko AAM Memory Block Diagram



Mamory addressea within the BP@A--BFFF range hawe AlLS=1, hl4=0.
Thiz combinstisn selects RASBEZ.

fontrol —- The centtol signals are I70 M, RD and@ WRT. When law the
I/0 M signal enables the 8282 to receive RD or WRT commahds. If

high the I[/0 M =ignal prevents the 8202 Efrom starting a wmemory
eyole. The address at this time an I/0 addrass.

Data =-- The data path toe and from the memery I= shown 1o Figure
5-6.

Figqure 5=8 shows the bloek diagram of the 8202 and its pin
conflguration. Refer to Table 5-2 for the BZ@2 pin description.

5,2,1.4 Data Bus — The data hos is5s a Tri-State bus that connects
the CPU Eo the following.

FEAhM [memaory)

ROM

I/0 PuEL

Feyboard

Flgure 5-% shows the data bus.

The CpU time muoltlplexes the low byte of the Datasnddress Buffer.
Whan the CPU reads a wvalid address, the dats is gated onto the
Tri-5tate Cata Hus, When actlwe, the direction signal RD allows
khe data in the data latch. The CPU then loads the data into the
Catashddress buffaer. When the OpU writes a walid address, WRT
determines the data flow directien. This implies ED 15 high and
the data [z gated on the Tri-State Data Bus,

£,2.1,5 Centrol Fupctions -- The CPFY control functions A4are
divided inta two groups.

1. Memory conbrol

e

Z. kegiater contrwml

Memory control yenerates memoery reads, writes and opcode fetches.
Tabhle 5-1 shows the memory contrel for these operatcicons.

The reqgisters that the system uses as conlrel registers are L0
addresses.

This means the CEU generates the [ollowing sequence.

1. 2ddress (of register)
Ei- Tata
3. Control

a) IS0 M H {The address is an I[/0 Address)
By  RD
| WHT

hddress bits Af—-p6 generate the approprlake regiater control
gignals {Tables 5-3, 5-4 and 5-E).

5-12
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S5.2.1.6 Memory Refresh Cycle -- B read cycle causes a refresh to
nccur. The memory tefresh is conkrolled internally by the dynamic
RAM Controller (8282). Flgure %-% shows the components used for

the refresh cycle. 128 memory refresh occurs cvery 2 m3. The
refresh logic has 2 sectlens.

1, Internal Councer -- cantalns the RAS address used during
the refresh. The counter i=s ingsremented after each

refresh resecting to zero after all RAS addresses have
been relreshed.

2. Arhitratlion -- timing and econtrel logic allows e=ither a
tead, write or refresh cycle to occour. After any read or
write cycle reqguest,. SACK (System Acknowledge] goes
aocciye 1if the oycle was not regueskted durlng a refresh
cycle., 1f it was requested BS5ACEKE is delayed until XACH
(Transfer Acknowledge) thereby requesting wailt states
from the eycle reguestar.

.2.1.7 Interrupts —— Hardware interrupts are generated Erom two
spurces: (the wecter generatoer and L[S0 port (Figuore 5-14%1.

Pl
T LIAUM LOEIC

RST . TX FI4 0. fiz .l WE aMOTHER C4AFRACTER:
1.5 — N

b g e L EDY ICEU MRV A G 1R TER LuRIE ARE GET T
= - - .-

nLT A5

ILFLOI7E TIN E TO ZCAH T-E BEvEaadn

| wEr

wiSTOR W =
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ADDF S5 EAAHCHED
AR G H IYI'E TR SGER
IMTI (IR L OO RS

L RA ] AL UTY

138778 I ann i FISING EDWGE AT
RET 6.5 1 [ dH B30 LIWH M7 L S4WPLED
I 55 3 | 22H HIGH LEVEL UL"1 SAKT Edd

edtad

Figure E-18 Intercupt Block Diagram



Theze ipterruptsz change the flow of the executlog pregram {ROM
conteol].

The interrupts are sampled on the descending edge of the clock,
ane cycle before the end of the instruction in which the interrupt
input 15 acklvated. The CPU saves the contents of the program
counter before it branches to the subroukcine.

Refer to Table 5«6 for the interrupht pricrity structure.

The wvector generator and IS0 port sections describe how the syvstem
generates the interrupte. The software contrgls the inktercupt
logic by uwsing the RIM [Read Interrupt Masks] and SIM {Set
Interrupt Mask) instructions.

2.2.1.8 CRT Sweep Dverview

The CPU sets the horizonktegl and wvertical Eiming reglscers Iin the
CRT <controller EBEo conteol the horlzontal and vertical sweep
cirguits. The horizontal timing reglaters are RA==-RE2X and the

vertical timing registere are H4--RI, The regiscer functions are
as follows,

Horizontal Toral Fegister (R} -- Thizs B-blt write-only

register determines the horizental freguency of the
horizontal sweep,

Horizontal Dispiayed Regiater (A1) —— This &-bit write-only
register determines the number of displayed characters poer
horizontal line.

Horizontal BSync Pasition Register (R2) ~- This B-hit
write-only register determines the horizental sync pogition
on the horlzontal line,

Horizontal Sync Width Register (R3} —— This 4-bit wrlte-only
teglster determines the width of the horizontal =yne pulse.

The herizZontal registers are programmed in "character timez"
units with respect to the reference.

Table 5-6 Interrupt Priorlty, Restart Address, and Bansitivity

Address Branched To

Name Pricrity When Interrupt Occurs Type Triggar

RST 7.5 1 3CH Riging edge lateh

RET 6.5 2 34H High level until
canpled

RST 5.5 3 2CH High lewyel until
sampled

=17



¥Vertleal Total Register ([(R4) and WYertical TFotal Adjust
Register (R53) =-- These two registers determine the wvertical
freguency of wvertical synec. The calculated number of
character line times 18 wusually an integer plus a fraction to
get exactly S0 or 6B HZ wvertlcal refresh rate, The integer
numbet of character line times minus one is programmed in the
7-bit write-oniy wertical taotal register; the fraction 1is
programmed in the S5-pbit write only wertlecal scan adjust
reglster as a number of scan lines.

vertical Displayed Regiater (R8] -- This 7-blt write-only
reglster determines the number of displayed charackter rows on
the CRT screen and is programmed 1o character row times.

Vertloal Sync Position (R7?) —— This 7-bit write-only reglster
determinea the wverticel =ync positicon with respect to the
reference. It is programmed in character row fimes.

Interlace Mode Register (RAY —-- This 2-bit write-only
register conkrols the raster scan mode. These blts are zeraos
which means non~lnterlace raster scan mode ie selectad,

For 68 Hz the CPU initializes the registers in the CRT conttrollier
(CRRY as follows.

A (horizontal total)

Rl (horizontal displayed)

EZ fthorizontal syne position]
Rl (horizootal syne wlidth)

4F BE-1=70

44 B4

44 EBB

41 &% {value can Le BI——E5
ticks depending on HP)

Rd (vertical total)} = 41 ER=1=H%
RE (wverkical total adjust) = %]
Rt (vertical displayed) = I £l
R? (vertleal syoo peosltiom = JE &2
R f(ipterlace mode) = g a

£.2,1.B.1 Horizontal Sweep -- The horizontal sweep time is 63,131
*“8. This is the time needed for the bheam to move from the 1eftr
side of the screen to the right side of the screen (display time)
and return to the left side (retrace time).

The dilsplay time i= 58,505 “s and the retrace time i= 12.626 “=.
These times are converted into tick valueg for the CRTC registers.

ne tick value i= the time needed for the horizontal sweep to pass
twelve pixels, One tick ccocoures every @,7B9144 ns.

The horizental sync pulse triggers the horlzontal saweep, The
horlzontal sync pulse has threg components,

1. HE pulse width
2. HF harizontal froont porch
3. HE horizental back perch



The HS pulse width is econstant. The HF can be changed by the HP
command. If the HF is increasaed by one tick Ehen the HBE 1=
denreased by one tick. This action controls the horlzontal csweep
start time, which allows £or positiening of the diasplay area in
the horizontal direcrion oh the Eace of the CRT,

2.2.1.8.2 Wertical EBwe&ep —-- The wartircal sweep iz 58 or Bd He.
The total vertical sweep 1s 16,666 me, A horizontal sweep Fate of
3,131 "= provides 264 avallable =can linea of which 244 scan

lines are wsed. The remalning 28 scan lines include retrace tlme
from the last active scan line.

The wertical registers uwsed are

B4 (wertical total) = 4] gh-1=6% Character cow
RS [werbtical total adjust) =4 a Scan line

B (vertical displaved) = 31D 6l Character row
B7 (verkleal svne ppsitivel = AR &2 Character row
BEE linterlace mode) = B B

The CPU loads the vertigal registers with scan line and character
rowW walues,

The total =weep time i3 6& characters, & character vraw hy
definition is four sacan lines, which means there are 264 acan
lines in a wvertical sweep.

The display time is 6! character rows (@——EB@). The Soresn remalins
blank during dieplay time. The screéen blank time is five character
rows. These rows are Jivided into:

Vertical sync front porch -- one charactar rFow
Vortical synec pulae widch -— faur character rows
Yertlical syne back porch -—- zero

5.2.2 Vector Generator Ovwerview

The vector generater interfaces the VE1#@ ko the CRT dizplay
(Figure 3-11). The wector generater performs four funetlons.

1. Generaktes a timing chain
2 Generates display refresh seguence

3. Generates the hardcopy cutput
4. Ganeratee atacus

The wvector generaktor, under ROM contrel, places characters and
vectors on the CRT display. The aystem, using a erystal cantraol
clock {45.692 Hz), synchronizes the dlsplay seguence and generates
the timlng for the wvector generator and the CRT monitor [Flgure

3-12). Time ztates control the wvectaor genarator, syne ROM and the
weattor ROM.,

The system uwses a crystal control clock {45.682 Hz) to synchronize
the display sequence and 4generate the timing for the vector
generator and the CRT monitor {Figura 5-12).

=19
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Figure 5-11 Wecksr Generator Elock Diagram
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The vectoar generator parforms twa separate time shared operations,

1. Modify screen RAM data
2. CRT display

A read modify write operation modifies the screan RAM. The =creen
EAM is5 addressed and 16 kits are read (12 biez of &ata and 4
attribute hits}. Only one of the twelve data kits can be modified

At 3 time. Then the modified data hit iz written into the screen
RaM.

The CRT refresh hoelds the display for & limlted amcunt of time. If
khe CRT is not refreshed the contents of the screen RAM Eade and
than disappear.

The ORT refresh 15 a cpptinuouwus a22tign. The screepn RAM O 13
addressed seqguentlally, Far each address twelwve bBlts of data are
loaded into the shifr register. Then the dates 1z shlfted wne bhit
at a time to the CRT display. The data that appears on the CAT is
an Image of the data in the screen HAM,

5.2.2.1 Addressing the Screen AAM —-- The screen AAM 15 addressed
through a4 two to one multiplexer (Figure 5-14}. When the madify
screen RaM function 1Is reking place, the address comes from the
X and ¥ reglster. The WRT/RD =ignal when hligh allows tha contents

of the X and ¥ register to pass theough the multiplexer ko address
the screenh RaM.

When the CRT refresh funcrtipn is taking place, the address used
comes from the seguential counter (MA} of the CRAT contraller. The
low WRAT/RD =signal when low allows the cantents of the MA regiater
to pass through the multiplexer to address the =creen RAM.

The address bit breakdown is shown In Filgures 5-131 and 5-14. The

sutputs of the addreas multiplexer are divided [nto two groups,
the HAS apd {AS bits,

The RAE, CAE bits used when modifying the screen RAM are (Figure
L=15})

RAS —~= ¥1, X0-=X{
CAE —— ¥2-—-%¥2

The RARS, CARS bits uszed when deing a CRT refresh are:

RAE -— HAQ, MAL--MAQ
ChAS — Mall-—-Mhf6, RAL

The addresa hits X9=-=X2 go throeugh a translator, which makes sure
that the output bits %3 and X2 are never egual to a blnary three.
Bank three in the screen RAM dnes not exist (Flgure 5-14).



Lu.-q-uw_..r 50 FT REGIETER ot OATA TO SF~

A
ZoREEs napy 4 T 1A
. 1
T8k X o —— 8%
I
i . EITCF Di—a
i
. SoPLCFH 1AW :
WAL —a e nrREss KUK

T
In' &2
¥
RCyY e ] LR RO
¥ CRT COHTADLLER Data STRORE
BEOLZ%TIAL :
[LIUHTER

Loda Pl

Figqure 5-13 Bagic Overview of Address and Data Path

R N EL | T ] = e
| MAnl
ait 1
I . [
ZEQUEHTIA - ! . ..| . | Je ool g - 4 ?l F‘
by AR AR RLT NG| i .Fpu||-.m]| daA W E AL
» M L —_— _d
SHARACTIR 0M SELZATE G 300"
l_ — 1 L THF. G2
| f —

Pl vn et
| L] 12 FIKELS 12 PIZE = 12 GIKELS
LHANACTTF RELY I 1 ) !

[{zRourss | aRour os
[[D2PiES " rpixe.s
!

suauk 3 | GHUUR | Speur '1

Fata LIMES

: : [ | |
" | fS——

[ EEmonen e
an En:l;.rJJ"_l—l__ — jl:l o
nnes 1 g _lll;_'_ i} . —l

l-\.Ii e b -I.-' . - _..J

T RLL ]

Figure 5-14 Screen Update, Screen BRM Address Breakdown



uELECTS

WHIR L r

FOUR SCAEEN H, 1S
AFE TO ZE MOC, FIED

1.4 MK,
SE =0T
— LMK At —
T T - :
E?‘El e |"r5 | ¥5 |'r'-1 Wi | v -1 :l:':ll :-:a-'l :i..r'l oy Eh'l w4 !-:3-| L
L R L i -
4]- ANAT GROLF
E T R
CHARACTEA i . -
o . : = [ e
GFGUPD ' GFCUF | | GROWFZ ||, |_GROUP & | GRouP ke
l : y
CHAR TR HEAM ) 1 i |
Filta @ LIMES = "
II 1
‘ 5 I
- —_— e — —_— e —————
" - —_—— —_—_T e e T . =TT -
cRou=o [ arour L[ aaour: ] [ [eiarez Taac L= €3 |
; 25
ELAHALTL N Sy 1 o "'llll |
RO 54 LIMEE 2 :
“ 4
|
] i i
= I CVEY AJORFRE
I: 30 &DDFESE
¥ WEANS SDDAFSS B TS X8 2
Ll |

Figure 5-15

Madify Data, Screan RAM Address Breakdown



Wyd uaasiag sy BUIss3Ippy 971-5 2anbkrta

THIVER
ox  Lx
4
HOILE=ET35
1A
|
| -
" T -:H.'u.'.'.—l o L]
E - | I 1z
fiiy | !y
M LI I [ [ nLss
T o3
(TN
! alIs It
:I ; ; : 124 23 I.."",I: 1264 = H3;5173H
L b gL e ] Fzol] s ||.{ Zar | THYUL e
TAEA - T
SLa WIS LYY CHOYHE- LY b
fuld .
5104 8L
ANl | o e rEEl E AnMwvd L < T, LA s
I b
e LR Swiud LTS
N3FWos | MUIHSE | w3zdos JEEERE =o'l gaw
LN L 1 % =3 1= WAl L3l PRGH L
CE WGV i “”'..,": Lvd v gk R e

e

R8s P T dn Tl
WHYE d—— 7 i

o

k. Lk

=25



Ev2.2.2 Modification of Data in the Screen RAM == The system Sets
up reglsters In the wvector generator to place a character or
vacttor on the screen. These reglsters control how the data is
wrltten inte the screen RAM. The registers are as feollows.

Fattern register
Fattern meltiplier reglster
Wrlte options (WOPS) register

These registers, and the kit selected for update, controel hoew the
data 1s mediflied.

The CPU deacodas the followlng wrlte commands and then loads the
commands intoe the pattern, pattern nultiplier and the WOPRS
register.

¥Wrlte Pattero
Write Multiplier
Write hegate
Write Complement
Write Intensity

The CPU loads the patterpn register with the pattern to be written
inte the Bcresn RAM,

The conkents of the pakbtterno mulkliplier raglster (2's complement of
the value) indicates how many tlmesz the pattarn register output is
used before allowing the pattern reglster to be shifced. The
default wvalue of the pattern multiplier iz one. If the default
value 1s [ocaded into the pattern mulkbiplier, the pattern register
putput ia useqd onge before shifting, IE the pattearn multiplier is
two the pattern register output ia wsed twice before shifting.

The ©¢PY loads the Write MHegate, Complement and Intenslty commands
into the WOPS register.

The CPU loads the x and vy registers with an address to modify data
in the screen BAM. This addrese acceseses 3 location in the gScreen
RaM. The twelve hits of datca are read and bits X3 and X2 select
four <f the twelve bits. This is called bank selecticn. Bits X1
and XB select whlch of the Efour bkits is to be modified (ki
selectign) ([Flgure 5=17). At thiz time the contents of the pattern
reglster and WOPS detarmlne how the selected data it will be
modified (Figqure S5-18}.

The [ellowing exampie shows how the selected bilt iz medified for a
complement functiom, :

GIVEN:
The output of seroen RAM —— selected hank = ARLE blnarcy
The output of WOPS reglister - bits 2——-@ = 108 hinary
The oukput of the pattern register s ocutput bBle = 1 blbary
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The output of the WOPS register eguals 4 binary, a complement with
ho negate fupcticon, Refer to the complement edquaticn in Table 5-T.

Complemsnt M = & + [(F + W)

Complement = A4L0 + (1 + &) (AB1Y is5 selected hank)
Complement = 1 + 1 il ia selected hit)
Complement = B

The complement bit zero ia written into the selected hank oE the
screen AAM. Initially, the wvwalue of the selected hank was AF1R
Einary. After modlfication the value changes to VB binacvy.

5.2.2.3 HRefresh the CAT —- The display area of the video monitor
contains 244 scan lines (horizontel sweepe} with each sweep having
768 plcture elements calles plirxelas. A pixel 13 the sSmallest
Picture elenent that can display data. The display area conkains a
total of 184,32¢ pixels. The ¢olor of the charackers o vwectors

represents foreground information. The color of the screen
represents background information.

The characters, wectors and ecreen can be different shades of
lack and white or color. Two eEgparate control clroults are wsed
for CRT color concrol.

1. Foreground cantral
2. Background contral

Table 5-7 Bcrean BEAM Wrilte Conkraol

WOPS BITSH

21 B

FZ F1 F@ Functlon Equaticno
a O H Overlay M=a+ (P+N}
D I H Replace HM=P+H

1 O N Complement M=&+ [F+H)
I I H Eraae M=HN

Legend for Eguations

M = Data to be written into memory
A = Data now in memocy

F = Dutput of pattern register

H = Hegate hit

T = OR

+ XOR

C=2%



Fotwground Cotittol ~— The CPU loads the WIPS reglster wlth & wvalue
that define= the colaor of the character or wector. The ouotput of
the WOPE reglster blts FT (blink), F& {green), F5 (red), and F4
[blue} are Inputs to the scrcen RAM attrlibote section. EBwery time
the soreen BAM iIs medlfied, the contents oi bits P7--F4 1f enabled
are wrltteno Iinto kEhe sdreen RAM attribute =ectian.

When the screen BRAM 1s addressed, sixteen bles are read from
memotry. Twelve pits of data are loaded into the shift register and
the four attribute bhits are loaded inte the 51623 lateh (Figure
f—19). The data odtput of the zhlft reglster is exclusively 0ORed
with bit A of the screen aption reglister (S0OPS).

The exclusive OF zelects the [oreground <or packground <olors. When
the wideo cookrol Bl 1z zero [noemal wideo) and the shifted data
bit 1z a aone, the attribute bits from the latch determine Gthe
video data coler (foregeound) .

- [ e RN L]
EHIF IDoTa, OS2 W9 TTEN SHIFT Ds o) in

SEG'ETER |
SAGITE J -

i !

. T FEAL r.on nr

Bat HIFEEM HAH I8 |“|,|_m"' I% THE wigw, | Wi
IREXLT AP —— e 55z | DA a4

BLUE_ 1 1 ain

CAE |12 ZRTABITS 4 5 THIHLIL
- % HI LW
|

[T

HuTWY gl Lydn

aan I BTt

|

AR R :
WA

IFT

FIIMTA L E [

AALAAS | Wat11man,
Mar il

AIT Sl BESHRLS L WD
| FEWEFZE wIDED

: | WHAT G508 5 THE 3G rs
Al - fo B HOF IZ0NTAL ¥k

s LlAL SO HS wFNTICAL
TATA HYNL

=FT
MIINITIR

aaaaaa

Flyure 5-12 Color Conhtrol



When +the output of the shilt register is gzero and the wildeo
control kit is zero [noemal] wvideo), the attrilbute biks from the
S0PS register determine the videc data coler (background).

When the S0PE register kit 1z & <ne [(reverse wideal, the S4OFS
tegister attribuote blts are used for the foreground colar and the
latch attribute bits are used for the background color.

Background Contrel —— The ReGIS scoeen command, throogh the CFU,
loads the EB0PS reglster with a walue that <Setermines the
background color. The S0PS register holds the background attribute
bits, The S0PS register akttrilbute bite are; bit & (green), hit 5
(blue), and bit 4 [red). These bits are lnputs Lo Che multiplexer
that in & normal video condition Furnishes the background colar.,
The background color is displayed when the cutput of the shift
reqlster ls zerc and bit @ of the S0FS register 12 A,

5.2,2.4 Modify Screen RAM and CRT Refresh Timing -- The sSync ROM
in the wvwector generator runs continucuslvy. Figure 5-28 shows the
sync  ROM addresses which are a Eunction of the Time Gtate
Generator EFigure E-21} and ether bhit=, Twelve addresses are u=ed
hefore repeating the seguence agalin. The WRT/RD slgnal controls
the s=creen BAM address multlplexer. If kEhe WRT/RAD slgnal 1s low,

the addressz from the md sequential coounter passes through the
screen HAM address mpultiplexer.

If the WET/EL signal 1s high, the addresz from the x and ¥
reglster passes through the screen RAM address multiplexer.

The WRT/RD signal changes levels every third syne ROM address. For
every WRTSRD rvime frame a RARS and Ca&5 slgnal are generated.
Depending on the Syno ROM address, a load shifr register or strobe
pulse gocurs  (Figure 5-19),. ©Strobe pulse leoads the four-kit

holding register with daca from memory (X3, X2). The followlng
seguence of events accur,

1. Data i85 loaded Into the shift register.

Z. While the data is shifced i3 out, the x,v address reads
the data to be modified. Tn another read cycle, X3 and X2
selects the data toe he medified and strobes the fours
bits into the holding register. Only one kit is modified.

3. While the data 12 shifred to the CRT, another RAS, CAS,
LoAaD funotion Is performed. &t the proper time ancthar

twalve bits are loaded in the shife reglster and shifted
ta the CRT.

4. During the centinueus shifting of data frem the shife
regieter to the CRT, the omedliied deta is wrikten into
the screen RAM, The screen RAM data 18 madified by the
erxecute point, erace and the execute wector commands.

During &ync ROM address 32, the execuke vector command
turns on the wvector ROM. This activates the write slgnal.

5-11
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5.2.2.5% Generaticn of Vectors — The VELIAY system can draw
Both characters and vectors. Section 5.2.2.5 describes charackters.
The following paragraphs descrlbe wvectors. Thare are twe kinds of
vectors.,

1. Bazic weotors
Za Arbitrary vectors

Baslc wvectars £all under the following conditions:

1. If cocrdinates X=@ andfar Y=g
2. 1t the absclute value of x = absolote walue aof v [X]=[Y]

There are eight hasie directions £or wectorse (Figure 5-22). All
acher conditions are acrbhitrary vecLors.

The Lerminal operator can type a character and rotate ic in any of

the basic directions {Figure 3-22). For edample the operator types
in:

"FOEMAT" TEXT (DIRECZTIONW] "Character to Print"
"EXAMPLE" T(D45] "&"

HOTE
The above must be in ReGIS command mode
Lo work.

The T({D45) command displays the A character alang the one basic
direction, ar 45" direction. This character is5 a basic vectaor.

EEH R Rt | - e
\ 4
LR . 00|
5 3aE, A2t T s

ow LA

Figure 5=22 Basic Vectors



The CPUF ha# to Seék Up regiztera in the vector generator te display

characters or wvectars ob the CRT. The following are the reglsters
that are loaded.

X and ¥

DlU=Lengkh of major axia

DWM=-Length of minor axis

Fattern

Pattern multiplier

DHrection

Wrike options {WOPE}

Bereen opkions [(GOPS)

Execute vectot

Error reqister {(only used with arbltrary vectorsl

The function of thesze reglsters Follows.

X and ¥ -- These reylsters are loaded with the skarting address of
the character or wector, The X and ¥ reglster contents address the
screen RaM when modifying data. The address controel increments of
decrements the x and ¥ indilvidually or bkoth at the sama time.

The X coordinate 1s X8 theough X767, If the directien of the
character or wvector 1s BEOM coordinate Xd through X767, X 1=
positive. If the directicn is from X767 to B, X 15 negative.

The ¥ coordinate is Y8 through Y244, If the direction of the

character of wectar is from ceoocdinake Y0 te Y24B, ¥ is pesltive.
If the direction is Y240 to ¥@, ¥ is negative,

If both X and ¥ = § during a screen RAM modify, the CRT displays
the data in the top left corner of the screen. This corner is the
first pixel of the CRT during display time.

DU —— The length of the majer axis is leaded inte this register.

For character displays, the width of a character is loaded inte
the DII.

For vectors, the Firowatre knows the vector starting peint and how
Far the vector moves in the %X and ¥ pesition. The larger of the
twe walypes i= placed Iin the DU register.

OVM == The length of the minor axis is loaded into this registet.

For character dlsplays, the width of a character [z loaded inte
the DVM,

For wectors, the OWH receives the smaller of the X and ¥ values.
Pattern -— The pattern register is an eight-hit shifr regizker

that is parallel loaded and shifted cut one bit at a time to a 1K

by 4 PROM. This reqlster contreola the pattern of the data written
inte the screen RAM.

A=34



If Lhe pattern = 1, a modify Function is perfaormed. 1f the pattern

= g, tle pass data 15 modlfled. This does not apply in replace
mode ,

Pattern Multiplier —- The <ontents of this four bit register can
increase the width ol a charackcr or vector by & factor of one to
sixteen. If the patCern mulbtipiler regizter is loaded with all
hinary ones, the pattern register shifts every write time. If the
pattern omultiplicr 15 laaded with 11l1le bkinarcy. the pettern
register shifts every ftwo write times.

Directlon == The directicn register 1z an elight bit reglster. Only
four hits are wsed. Bits @——2 tell the wvockor directlon and bit 3
tells if the wector is & basic or arbitrary wvector. IE bitc 3
gqualz zero, the veotor 1s a baslc wvector, Tf bit 3 equals ane,
Lhe waeker 13 an arbltrary wector.

Weite Optione (WAORS) —-- HOPS is an eight-bit register. Bit 7 iz
blin® vontrol. Bits G==4 tells khe coler of data {12 pixel=s) when
in borwal video mode. Blt 2 {egual to a ane) enables attributes.
Eral:le attrlbutes is5 an address kit ko the WRT ROM, This allaows

the centents nf WOES register bits 7--4 to he writtemn into the
Zzrean HAN.

Bits 1 and 2 describe how the data belog modifled 12 cobkrolled;

If it i= owverlayed, replaced; complemented or etrased. Bit d, the
nagate blt, conttols the oukput af the patkero register. If bIiE 4@

equals a one, the pattern toglster ouwkput ls complemented,

Boreen Options (S0PS) —— The BOPS register 1z an elight-bit
registetr which contrels the following three funceions.

1. Glink
2. Background color
3. IL/0 pott contiol [(EIA, 2d md,; hardcopy and self-test)

LD Execute =~ The eyecute instructions set the Go flip flep (GO E}
which epables the vector EOM teo run. Thisz 13 necassary for Wrlbklng
the modified data in the screen RAM and reading the file reglster
contents (CU, CWM, LIR, and WOPS).

5.2.2.6 Writing a Character on tha Screen — Writing a character
on ke CAT 1s the same as writing a vecter. The main difference is

that a character is a series of parallel vectors. When you preas a
key the following events occurs

1. At the next ococurrence of WSYNC the CPU recognizes the
keyboard interrupt.

24 In response to the Interrupt, the CF0 enters the keyboard
fcan routine, reads the keyboard and determines which key
was pressaed. The procegscr then translataes the key
lacaricon eode Inte An ASCII cede and stares it in the
keyboard line.
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3. The proces=otr reads the ABCII characker in the keyhoatd
ling to determine what character to place oo the CRT.

1. The processor translates the ASCII characker code into a
dat pattern. To d¢ this, the processor reads a character
look-up table located in RAM, The look=up table consists
of a serles of charackter cells, one cell] for each ASCII
code. Each character o2ell contalns 10 patterns to hbe
Wwritten &5 veckors on the screen. These pattern wectars
compose the character on the CRT screen.

HOTE

The lock-up tabkle 1s filled with the dot
patterne for each displavable character
during the ROM power—-up seguence. The
lopk=up table can also be f£illed fram
the host computer using the Load
Charactar Cell command in the graphlcs
made .,

There are 1@ pattern wvectors for each character, To write a

character into the screen RAM, the OU, DVM, WOPS, and direction
reglsters are inltlally loaded. The following sequence pf evaents
omust occour 1@ times.

1. The % and ¥ registers are loaded. The pattern of the
character is loaded inte the HA-Bit pattern shift
register,

2. The £PFJ issues the Execute Vectar command. The Execute
Veckar command Sets the GO bit enabling the wectar ROM tno
output, The address for Execute vestor Is 66. Thiz meana
addrezs bits Al and A@ are eqgual to a bipary two. These
addrese bits, Al and AQA, are part o2E the wvector ROM
address blts which allows rhe vector ROM sequence for the
Execyute Vector command.

3, It takes three cycles [or nine time states) to modlify the
data ln the screen RaM,

a, FRkead cycle -- The X and Y reglister conkents read a
location 0E the screen RAM. The twelve bits of datca
that are read from the s=screen HERM go to the bank
select logic, Blts X3 and X2 select which four bits
will be strobed into the holding register.

b. Medify ecwvcle -— The logic usea the pattern owutput
WoOPE, X and holding register to determine which bBit
will ke mpdified by addressing a 1K by 4 ROM. The

address of the 1K by 4 HOM 1z determined by fthe
Eollowing.

—3%



Pattern reglister ocutput bit -= [A9]
WOPS teglister oubput bhilts [(F2,Fl,FR} == (AB==Rg)

x regiater cutput bit [(X1,X8) —-- (AL—-Ad}
Helding reglister cutput bits [3,2,1,B) — [(A3—-A]
. Write cycle —— When the wrikte pulse oocuks the output

of the hit select ROM [(WE DAT 3—--WR DAT d} is written
into the same bank in the screen BAM,

i, The down counter whose value 15 Initlally nine bits gets
decremented every btime a write takes place. The laoglc
checks to sSee 1E Ehe down <ounker eguals zaro, This

indicartes a pattern or wvector hag been stored in the
sCoreen HAM,

9. The X reaister is ilncremented or decremented according to
the contents of the direction register.

£ I the down counter i not egqual to Zero, Steps three
through five are repeakted.

If the down counter 18 egqual to zero a pattern (vector)
with nine bits 1Is stored in the screen RAM. This resets

the Go flip-flep and disables the wecker ROM outputs,

Steps one through six are performed for each pattern. The
character appesrs on the CRT after the ten patterns are written

inte the screen RAM and those locations addressed by the CRT
contraller [CRR},

2-2.2.7 Arbitrary Vectors —— The wvector generator produeces basic
and arbltrary vectors in the VE1A@ system. The basic vectors ar
showh Lln Figure 5-23. There are eight basic wectnr directions 46

dPatt. WVectors drawn in between the elgnt basic wectors are called
arbitrary vecblors.

The Breshinham algorithm is a series of calculations (Appendix B)
that allows an arcblitrary wechkor to light a pixel close to the
ideal vector path. & staircase effect takes place when arbicratvy
vectors are Jdrawn. This stalrcase effact can be scen by locklng
closely ab the screen when it is displaying acbitrary vectors.

A rcalculation requires twelve Lime =atates (FPigure 5-724). These
twelve time states are divided into four groups. The four groups

are repealbed uptil the veocter ls drawn. The Eour seguentlal groups
ArEL

DVF time (length of minor access}

o time (length <f major access)
WIPE time
Ciraction time

e dud ha
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When writing a wegtolr, the firmware Ioads the following regiateret

OVM -- with the length of the miner access. For an example use
the value of 3 (Apprendix B).

DU -— with the length of the majer acress., For an example uss
the walue of & (Appendix B).

Error Rec =~ iy lpaded with a value that the firmware obtains
by diwvlding 2 inte the largest value. For an example the value
F divided Ly 2 eguals 2 with a remalnder of 1 [(Appendixz B},

The following are the functiens that occur in each group.

DVM Time —— The error register iz added te the DVM roglster plus
cacry in, 'The error clock lgads the =um into the error, The cCarry
output of the add 1s skrobed lotc the carcy Ellip-flaop.

DY Time —— The copntents of the error register are added to the DU
register, If the carry flip-flap is reset, the wvectar ROM allows
an errar clack pulse which leoads the result <of the add into the
errof register. If the carry fiip-fiop 15 sebt, the vector ROM Jdoes

et allow an error clock pulse to occur. The contents of the ercar
regis=ter remaln wunchanged.

WOPS Time —— The modified data hits are selected and written into
the screen RAM location specified by the ¥ and ¥ registers.

Direction Time -—- The outputs of the directioen regiater, hits
Fi--FB, are inputs to the directicen ROM  [Figure 5-25). A&An
arbitrary vyector is drawn in dlrectlon theee when the input bits
of the direction ROM equal "EB" hex. The cvarcy blt equal to a one
indicates that the majer axis register is only affected. The
direction affected is determined by the direction ROM ilnput bits
FE--F2., Directlarn three is a negatlve direction. Therefare, the
major aceess redqister decrements.

If the ecarry bit eguals zero, the major and minor axis registers
are effected. The diraction cEfected 1s determined by the BOW

input blts F@——F2. Direction three is a negative dlrectlon. Both
the major and minor axls registers are decremented.

The vector sequence Cerminates when the V¥ cleck signal olocks the
Jdownoounter to zero, Thnis resets the Go [lip-flop.

The direction ROM ptoduces the signal pixael write. The pixel write

must be active to welte data inle the sgreen RAM. There are three
conditions that prevent a write gperatioo from occurring.
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1. Do oot wrlte 1n directicon: 2 from an omdd line.
B Eroem an even line.

2. Do ot wrlte if the directien is 5 or 7. The Bcan line is
even {(Yd) and the last direction was 6.

3. Do tiot write if bthe directlion is 1 or 3. The zcan lline 15
odd and the lastc direction was 2.
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S:2.3 I1/,0 Port Overview

The VEL1@EF interfapces tg the host eystem theough a serial data
port. An 2251 programmable universal syachronous or asyaochrooouws
receiver-transmitter drives the port. Thls device translakes
between parallel and serial character formats. The B25%1 adds or
remaves start and stops blits a5 needed. The daka used are ASCTT
characters. Character parity may be enabled or diszabled. Tha
parity bie, If selected, takes the most slgnificant bhit pesition,
The VE1@F IS0 system can connect the three CFU ports.

EIA

2d mi
Hardcocopy

Figure 5-2Z6 shows the Basic I 0 Port block diagram.

The communication incerface ([(8251lA)} 15 the main control of the LSO
sectlion. The baud rate generator allows fleoware control of the
bauwd rates to transfer data chrowgh the 8251Aa moduole.

The 150 port seleckion Iogic 15 conttolled by the GLY and SLE pits
of the s=screen opticon reglister (50PS)}. Cifferent combinations of
£L1 and EL@ selact the desired port or the self-test feature.

The self-test diagnostic feature is firmware controlled. A known
value iz senk to the I/0 interface. The walue goes through the
B2514 chip as sarlal transmit data, te the I50 part selection
[eelf-test]. Then the data iz serially rouked to tie RXD input of
the B251h chip. The chlip assembles a data byte angd sends the byke

in parallel form to the CPU. The CPJ compares the transmltted
value to the received value.
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Figure 5-24 Baslc I/ 0 Port Block Diagram
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£.2.3.1 Cemmunicatlion Interface {A251lA) == This interface [(Flgure
5-27% performs the following three funecbions.

Modem Control
Fata dontraol

Ertor Reporting

Mode Instruction Register -- After an iIinternal reset, the CPU
loads the mode instructlon register. Then any nontrol reglater
writes will lead the datz inte the gommand instruetion register.
To return the B251A from command to mode instruckticon, the CPU seta
the internal reset bit of the command register.

The mede instruccion register deflmes khe geéeneral operating

characteristice of the 8231A (Figure G5=-28). The [ollowing
paragraphs deacribe these characteristics.

Gaud rate factor
Character length
Humber of stop bits
Parity conteceol

The Baud Rate Facrtoer [X16) -- The baud rakte zalecked 15 times 16
{¥16) because the TCLX and RCLE frequencies are 16 tlmes the

selected baud rates. To obktain the selected baud rate, divide the
TCLE and BCLE freguencles by 16.

Character Length —— The length of a character ctransmission may be
S+ 8¢ 7 o 8 bits., The unused bifta are geros [Figure 5-13).

Humber of Stap Bits (1, 1=1/2, 2] == If the baud rate is 318 or
above, the CPU selects one stop bit. If the kawd rate is uonder
312, the CPO s¢lects two stop bits,

Farity Enahle —-- When set thisz bit epnables parity generatisn and
pacity deteckion.

Parity Generation Bit -=- When set khis bit generates even parity
for data transmission. Even parity means the character bltz plus
the parity hit have an even number of one blts. after receiving a
data character the EB2518 parity check loglic counts the number ofF
one hits inm the character plus the parley bit., An odd number of
one hite raises the parity error flag.

When clear this= bit generates: odd parlty for data transmission.
0d4 parity means the character bits plus the paricy hit have an
edsd numbker of one bits, After recelwlng a data character, the
RZ5LA parity check logle eounts Lhe number of one bite In the
character plus the parity kit. An gddé number of one kits ralses
the parity error fiag.
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Command Inetruction Register (Figqure 5-34) —-- The <onhand
lnstruction reglster defines the controls used in the aperaticon of

the 8251A, The follewing ate tChe sianals that contrel this
aperation.

Transmit Enable
Receive Enahle

Data Termlinal Aeady
Begquest to Send
Error Resetc

Internal Reset

Send BEreak Character
Enbker Hunk Made

Transmit Enable —--— When the CPU sSets thiz bit the EBZHR1A can
transmit data. Resetting this bit inhibit=s data transmission,

Receive Epanle —— wWhen the CPU sets *his bit Ehe 82%14A can Feceive
data. Besebting this bit prevents data reception.

The Transmit Enable and Roeccive Enmabkle are hoth sek in Lhe VELHE
svstem. Thls allows the B2L51lA to gperate in full duplex mode,

Cata Terminal Ready (DTR) -— The CPU =scks khis bit for leocpbachk
test.

Aegquest to Send == The request to send signal is normally used far
modem control.

Error hkeset —— When fthe CPJ =sets this hit all error flags are
reset, Parity Error {PE}, fOwverrun Errcr (0OE), and Framing Error
fFE) are reser in the status registet.

Internal Reset —--— When =et Ehia ©hit returns the B251A from Command
instruckfien to Mode instruckion.

Send Break Character —— When sat thls blt foroes TzD to a4 low.

Enter Hunt Mede —-- This bit is a zera., The WHIAE =system Joes npot
use the Hunt mode.
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SLatus Register -— Data Communicatlcon Systems require the seatus
of the active device. To obtain the stacus, Lthe CPU read=s the

status reqgister. The feollowing are the status reglecer bBles
(Flgure §5=31).

Transmitter Ready {TxADY)
Racelivar Ready (LKxRDY)
Transmitter Empty ({TxE}
Farity Ertor (FE)

Overrun Error [QF]
Framitigy Error [(FE]

SANDET

D&R

TxRDY -= This bhit signals the CPU that the brepsmitter is ready to
accept a datasa character. The CPYF can use THEDY for interrupt ot
polled operation=. In polled osperations the CPO checks T<RDY using

a status read operation. TARDY automatically ressets when the CPU
lvads a character.

ExRDY =- Thisz bilt indicates that the 282510 containg a charecter
ready to input to the CPO. ExRDY eonnects ta the interrupt
structure of the QPO or for polled cperatisn. The CFU can check
the condition of RxRDY using a status read operation. RxRDY is
automatleally reset when the CPU reads the character.

Tl —— When the 2251 has noe characters ko transmlt, the THE cutpul
goes high. THE avtomatically resets after receiving a character.

The error conditigna (PE, 0E and FE)] are covered 1Ih Lhe
asynohronous data transfer section.

DSR == The CFU uses this bit te manlter rthe hardcepy port. The
usage of thi= hit ls ecovered in the Hardeoopy sSection (Paragrcaph
S.2.3.3).

Asynochronous Data Transfers -— In the WRIBP system there are two
nodes of data transfers:

1. Data transmisslons {TxD)
2. Data receptlons {ExD)

Asyochronous Mode Transmissions -= Whenever the CPU sends a
character the 8251 does the followling.

Adde a start kit (law lewvel)

adds the requlired number of stop bits
Adds the ecorrect parity bit 1f parity is enabled

-d8
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The character is then transmitted as a serial data =stream on the
TwD ourput (Figure 5=28)}. The serial data iz shifted out an the
trailing edgre of TxC at a ¥rate egqual to 1716 of the TxC as defiped
by the Mode Instruction. Ereak rharacters can be centinugusly sant
to TxD If commanded tg do so. If no data characters are loaded

into the #Z51A the TxD output remains high imarking) unless a
break (continuously low) has been programmed,

Asynchronous Mode Recepticen -— The RxD line is normally high. Whan
the ling goes low this trlggers the beginning of the start bit.
The wvalidity of the start blt is checked by strobing at the start
bits rominal center. If 3 low 15 detected at the nominal center &
valid start kit hkas been Ffourd. The hit couater then starts
counting. The bic counter locares the center of the received hits,
parity bits {if it exists) ard the stoep bits. The stop bits signal
the end of a received character. The character is then laaded inte
the I/C buffer of the B251A4 and the logle (RxBDY) sEignals the CPU
that dats is available. The 82532 chescks each cheracter Ffor
areprd. There arae three types of errars,

1. Parity EBrrar
2. Framlng Errcar
1. dwerrun Error

Parikty Erfor —— Thre rising edge of B¥C samples the receive inputs
datea and parity. IE a parity ecrrer ooZurs, the parity errar flag
iz gar.

Framing Error -= Ooecurs if & low level 1= detected &t the atop
bit,
Cwerrun Error —- I[f a praevious character has naot been fetched by

the CPUO, the present character replaces it in the I3 buffer and
the overrun flag i=s raiaed (the previpus character is lost).

The occurrence of any of these errors will not sStep the operation
of Ehe B251A.

Table 5«8 shows the addresslng of the BZRIA.

Tabkle 5-8 Addreesing the BZ51-A

Address Bits Selection and Directive
ch ED WE cS

3] a 1 d BzZ514 » Data Bus

% 1 a ] Data Bus » 8:251A

1 B 1 B Status » Data Bus

1 1 a a Data Bus » Cantrol

x X X 1

X 1 1 g Data Bus » 1 State




5.2.3.2 Baud ERate CGehnerator —— The haud rate for a VE1dd zsystem
iz conteelled by:

Defanlt set up switch pack {switoches SE6--58)
HET-UP mede [EecElor to Chapkber 43
HeGIS commatnd (Refer to Chapter 4).

On power up, ot reset, the f[itmware uses default set-up aswitch
pask [S6--5E) te load the baud rate generatar with a byte wvalue.
This wvalue selects the Tx clock and Ry clock freguency, The law
four bits of Ehe byte walue select the haud rate for the Bx clack
pulses and the high Eour bits select the baud rate of the Tx
Tlock. Bokk the Tx clovk and By clock frequencies are 16 times khe
selected baud rate. If the selected baud rate is 260 bits per
gecond the clock freyuencies are 4.2 kHz.

The baud rate generator sends the T clock or AX clock freguency
to the 8:25%1A chip which divides the freguency by 16. The resulkt is

the dewvice baud rate. Figure 5-32 shows the baud rate generakor
Elock dlagram,

Table 5-9 shows how the CPI selects ane of the eight possible baud
rates used for thne recelwe and transmit frequencies.
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Table 5-0 Band Rate Selection Crystal Frequency = 5,.08688 M Hertz

Transmlt Receive Thevratlcal Actual

Addeasnsg Baud Fraguency Frequency

CE A Rate le X CLOCK 16 X CLOLCK Divizor
= I T 11l# 1.7% Hz 1.76 K Hz 2884
g1l E1l Ja@ 4.8 4,8 Lase
N R A faa 9.5 9.6 528
@ll1l l2am| 19,2 19.2 264
laleg 2409 9.4 38.4 132
l1 1 @ @ SEEE TH. A 7B.8 33]
l111¢@e 3604 153.4 153.6 33
1111 19,20 ig7.2 ilg. A le
2+2+3.3 Belaction of TI/70 Port -- The i/0 ports are Selected by:

Cefault SET=-UP switch pack
SET-UP mode (Refer to Chapter 43
BeGIlS rommands (Refer to Chapter 4).

When a power ap or teset operation is performed, the CPU raeads the
default SET-UP switch pack. The conditicn of switch twe [32)
determines if the CPJ iz conncected Lo the 2B mA or EIA pork. IE 52
1 open, the 20 mh port is uveed, [f 52 is5 closed, the EIR port is
used.,

When an I/0 port is selected the P modifies bitz 5SL]1 and SLA of
the =creen opticn register {S0FS5). The condition of these two bilts
connect the CPU to the aslected port (3-313). Takle 5-1E also shows
this condition.,

£.2.3.4 Transferring Data Through the 170 Part —- The vR1dd
syatem uses the following three ports to connect the CPU ta other
devices,

28 mA
EI&
Hardoopy

20 mA Part == The VE1IAA system has full-duplex capabilities. Thi=z
Ioeluedes A tramsmit and receiver channel J1).
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Transmit Channel -- The CPFU =sends the data toe the 82%1a. This is
where the Eransmission format 12 put together according te the
mode inztruction register. The data stream l: shifted out of the
82514 serlally aon the TxD line. The data gowes throogh the IF0 porct
se¢lected logle. The SCPS register bite S5L1 and 5L8 (L,H] sSclocks
the 2ZF mA drive circuitry to transmlt the data to host computer

(Figura 5=34},

The data that i3 transferred ocut to the 2@ mA line goes through a
rhotg transistor. When the phote transistar clrculk receives the
marx bkit, the photoe cell transistor iz cut off. This allows Q7 to
cpngduet which in turn cauvses QB to conduct. When @7 and QR
transistors are tormed on the source current (LBE--50 mA) Elows
from pin 2, thtcugh Q7 and 0B, ouk to pin 5.
when the photo transister clrowlit recelves a space (stark BLED,
the photo transistor turhs on. This action cuts <ff 07, which
then cuks off (QB, The current that flowa from pin £ goes through
the constant current diede. This keeps & constant current <oF 2 mA
that goes theough the photo transistor out te pin 3.

Recelver Channe!: —-- The recelver chabhel monitoers the currentc
loop. If & mark is dAetected, the receiver channel changes the mack
to a blnary ene. It a space ls detected, the recelwver channel
changes the space to a bBlnary aero.

The rteceiver channel detecis a mark and 3pace in the following
manner (Figure 5-35),. The marklng state iIs the initial condition.

The marking current causes Lhe pRRoto dlede to conduct. Whebh the
phots diode passes 28 to 5d mh of current; the pholoe transistor
Lurns ah. The conduckisen of the phots transistoer causes a positive
voltage drop thab Eurns on 96. when 06 conducts, a mark <condition
exists. The outpuk of O is inverted. The matk bit goes threugh
Che teceiver multiplexer to the RxD input <f the 82515,

When a starc kit is5 detected (space) Lhe recelved current drops
from (18 to 5@ mA) ta (@ to 2 mA)., The space condition cuts off
the photo translster which ecies oEf Q. The oukput of Q8 is
inverted [@). The space signal goes through Ethe receiver
multiplaxer to the BxD input of the 2251A.

Table S-11 shaows the transmiteser and receives 1nterface
speciflications.

EIA Portt —-- The date transfer iz the same as the 28 mh port except

the BEIA drivers or rveceivers are selected, Figuree (=36 and &-37
snow tie block dlagrams.

a-34



ZEA AL
T
IMbUI

— KT I
SLASENT

WImd i -y

[Py ]

1550a % RMAaR<

*= H.MARE
L GPaCE

>

SZHIAI

DaTa,
S50 =—

.. CUTZEF=0R
Y oA
i COINDLSTING n
VORI A 5 1
—t
- ar
- ROST
- 78 ATMPUTER
-
z
:
= MCE
amd, SOMGTANT | |
LIHE*
LIOLE
eedtis
Figure %-34 2B mA Tranemit Loop
I
=iy -
T
Hd.
- | 51
%) P2 SomFUTE S
s ST )
( SROTEC 10
ja 5
et P a
g
————— - *

Figure 5=3% 28 md Rervelwve Loop

=55




Table 5-11 Interface Specifications

Transmitter Min Max Units
Open circult woltage .8 LA Yolta
Voltage drop marking Bg.4 2.8 Volte
Spacing current - 2.0 M
Marking current 20 =0 Ma
Racelver Min Max Units
Voltage drep marklog - 2.1 Valks
Spacing current — 3.0 Ma
Marking current 15 5@ MA
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E.2.3.5% Hardeopy Ovarview -— The hardcopy mode outpute scrceen
image Informatleon to a hardcopy devire (LAZ4~VA or another future
compatible device} teo obtain a permanent recerd on paper. Only the
informatlon io the Bit map memory iz sent to the device. The vides
attribute information i3 1lIgnored. The four ways of sentering
hardcapy mode are:

1. Hormal Screen Dump

L Autp=Hardcapy

3. FPartial-Hardcopy

4., Hardcopy Dump in Graphles Mode.

Mormal Screen Dump == COnce tnltiated the screen 1s frogen and the
entire image prints, Use SHIFT/PF1 keys or DECHF escape sequence
{ESC §7) to enter thls mode.

Buto Bardoapy == This Is similar to the nermal screen domp but 1t
iz ipitiated automatlcally before the scroen clears or scrolls an
apntire display of new text lines onto the display.

Aaute Hardcopy is enabkled using Set=-Up (AH1) or SM esScape sequence

(ESC [ 7 24 h ] )}, and disabled by AHE or E3C [ 7 24 1 ]. To abort
hardcopy before completion, use the SHIFT/PF1 keys.

* The last letter of the sequence is a lowercase l (134.).

Partial Hardcopy -- This prints the numker of lines zpecified by
the parameters 1n the following DEC PDH escape seduence

ESC [ Pn; Pn | E]

This escape sequence freezes the display and prints from the ftext

line speclfied by the first parameter to the line specified by the
second parameter.

Hardeopy Dump in Graphles Mode -- Hardcopy can be initlated uszing
ReGIS dHcreen command with hardeopy option:

5 (H [, ¥1] [, ¥2])

If enly ane ¥ paramaker 13 specified, the other ¥ parameter
defaults to the current draphles curser ¥ pesiticn. IE neltner ¥
parameter la gpecified, the whole screen is capied.

Graphics Data Stream Format —- The LAId-WA graphle printer accepts
the hardvopy data Erom the VELAE in the fellowing format:

CR SF EF 5P EP
ODZ8 Pn F . . - &0 . . . &T PLO
pCE P F . . . BD . . . BT PLG



Where:
R
P
oCs5
Fn

The line

1.

2.

Figure 5-

Carriage Return
SPACE [ASCII 274}
Device Control Skring: ESC P

PO = 1l for horizontal resclution

F = g This final character donates the zubseguent
characters are encoded raster data
printed.

&0 = String Data

=T = String Termipnator: ESCh. Character processing
teturns to the method prior to the DCE.

PLO = Fartial Lipe Dwown: EBEEC K moves to next line of

graphic data.
printer connsects to VE1IE? kerminals iIn btwo wawvs.
Llne prinker connected only to a slngle terminal

5=33]
[Line printer dedicated to ooe termlnal)

Line printer connected ko multi-kerminals (Flgure 5-3493

(Line printer is shared by many terminals)

38 shows the cables used with bokh systems.
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Figure 5-38 Line Printer Copnected to Single
Teeminal

Parameter walue for horizontal resslution selectian:



S 20208 M¥ DR EQUALENT CAELE
.: _} BCAZs-2X O ELliv AT T CALLT

BLEIE MY CAE D)

————————3 WALE Ela OWHECTSR

==——4 TEM{LF EIA COMAISTOR

Lo BAd

Figure 5-38 Printer Cannection to Multiple
Terminals and Conbecktor WNames

Line Printer -- Connected to Multi-terminals == The VK198 has
the ability to organize muiti-terminal demands for the hardeoopy
devica. When the terminal outputs bte the hardcopy device, all
other terminals in the chain are locked out. The next terminal te
he served depends an: the posltlon of the currently printing
terminal, its relation to other terminals in the chaln, and the
entaring arder of the hardcopy requests,

In gemeral, the terminal farthest away Erotm the printer has the
higher prierity and prints next. There is no limiration on the
number of VE1#@ terminala that can cgnnect to the line printer as
long as the maximum distance hetween terminals 13 580 feer. The
number of VK18d8s cserviced is limited by the users response time.

When a VE18B 13 powered off, 3il upstream terminals (farthest away
from the hardeoopy device) are broken off tha chain. The upstream
terminals are reconnected to the printer by bypassioy the ¥ caple
on the powered ofF cerminal.

5.2.3.5.1 WVK1Pe Daisy Chaipn Bua Tontrol -- The daisy-chaln bus
connecting the VYEIOES to the LA34-YA Graphle Line Printer is
divided Into data and control lines,

ata lLines
1. Transmit (TxD)
2. Recelve {RxD)

Contral Lines
1. Reguest to Send (RTS)
2a Clear to S5end [{T2)

Figure -4 shows how ecach terminal interactively controls which
terminal wses the WHKLAEF daisy-chain bus,

S~a1]
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Fiqure 5-4d Logic for Hardecopy Bus Control

The =zignals Lhat uvuse the hardcopy daiey chain are:

Upetream transmikt data [(UTxD]
Downstream transmit data {DTxD)
Upstream receive data (UBExD)
Downskrean recelve data (DExD}
Upstream clear to send [UCTS]
Downstream <lear to send [(DCTE)
Upsktreamn reguest to send (UATS)
Cownstream request bto send (DRTS]

Terminals in the dalsy-chain kus use an intercomnnecting dialegue
that allowe aoniy ane terminal at a time to uwuse the bus. The
following paragraphs describe thiz dialogue.,

BUS ROT BUSY

When the buz ls not busy each VEIEE has az inputs, DOCTE low and
URTE high. The logles in smach VE1@BR passes on the outpot sigrnals,
UCTS low and CETS high. ALl VELAE are enakled to transfer data,.



CPU WANTS TO USE BUS
4 CPU chat wants to kransfer data reads bwoe Status registers.

1. Status Beglster B (checks ACTS hit)
2. Skatus Beglster B251A (cherks DSE bit)

The ACTS bik reflerts the inverted condition of DCOTS
low {(ACTS bik=1l). The DERE bit reflects the conditlan of

URTS high ([DSR kiz=@). The only time a VELIBY <an use the
bus i= when ACTS hit=]l and DIR bhitc=E.

When the CPU Einds the ACTS bhit=1 anod DER kit=A, 1t then <leats

the BRTS Dit in the command regiscer in the B251A. RTS switches the
following signals.

1. UCTz goes high -— in rthe up=tream terminal this signal
nhame beceomes DCTE high and is inwverted changing the ACTS
from a one to & zero. The upstream terminals have ACTS

bite equal to zZero to prevent the terminals from usipg
the bus.

2, RRTZ goes low —— in the downstream terminal this signal
name Decomes URTE low and 1z inverted changing the D5R
ik Erom & Zerm to 4 one. The Sownstream terminals have

DER bhits egual to one to prevent the terminals from u=sing
the bus,

CEU USING BUS

The terminal after galning vonkrol of the bus transfers the data
te the line printer (TxD).

BUS NOT BUSY

When the CPU finishes the data transfer the CPY =ets HRHTE. RTS
switches the UCTS and DRTS and the bus 13 no longer bhusy.

%.2.3.5.2 Hardcopy DPaca Transfer -- To transfer data to the line
printer the Enllqwinq saguence takee place,

1. SET-UP

2. The DVM register iIs loaded. Direction eguals 2.

3. The directiosn reqister is loaded, Direcklon eguals 6.
4, The X and Y register ia loaded,.

5. The Baud Rate Geberator is loaded.

6. The instruction format register is loaded.

For the following sequence of events raler to Figure 5=-41.

EYSTAT A (X4, YH} —— Firmware reads 4 bits from the
sereen RAM, (kics @, 1, 2 and 3 of =scan line zZero] by
iaauing the instructien SYSTAT A, When the CPU recelives
the 4 bits it masks out kits 1, 2 and 2 and saves bit
zero in @ register X LSE 1in the CFU.



BYSTAT A (XA, ¥?)] == Firmware reads 4 bits from the
gorecn RAM, (hits @, 1, 2 and 3 of scan line twa) by
1ssuing the instruction SYSTAT A, When the CPU receives
the Four kits it masks put bits 1, 2, and 3 and saves hit
zero in & register X LEB ¢+ 1 pasition.

The above gegquence gontipues until =ix reads are done
(¥d, ¥12)., At this time six=blt posltion Zeros are stored
in a register in the CPY.

The firmware makes an ASJ[] character by addling BT7T occtal

to the rcaontents of reglster X and sends the new value to
the B251A transmit buffer,

The B2R1A assembles the data inte the corcrect formatb, and
tranafera the data te the line printer.

The line printer recelwves and azssembles the transmi=sion,

subtracts P77 octal from 1t and stares the result Ip a
256 byte buffar.

When ics buffer iz filled, the line printer transmiFE
¥OFF to the EReceive Data huffer in the B8251Aa. This
interrupts the CPUY, =3ignalling it te stop sending

characters, wWhen the buffer 1z ables to receive more data
it transmits KON to the CPU.

Starting at bBlt zero positlon the data 1s transferced as
follogws,

SCAN LINE PA=-=12 six bBlb zeros, six bit ones
zix bit 7867

GUAN LIMNE 12--26 2l1x blb wefoz, zix bBlt aones
gix bit 7487

SCAN LINE 22e——249 six hit zeros, sidH bit ones . . . . .
glx bit 7E7

a-B3
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f.2.4 Eeyboard

The keyboard 13 the wuser's input device ke the terminal. The

keyboard logic is divided Into twe sections.

1. Kevboard Matric . .
The keyhoard =switches are arranged like a typewriter with
a numerical keypad. The keyboard matrix alse provides
light indicators.

2. Eeyvboard Intecface

The kevhpard interface is on the terminal conttroller
mpdule and determines which kevs have been pressed,

The keyboard 15 & Elrmware scanned key array, mapped into npenory
space [(RAM), The CPL reads the keyboard array 14 times every GAth

of a secernd Lo [ind out 1L anvy keys have heen pressed. The
keybonard logic consists aof:

Eeyboard array

Array caolumn selector
Indicators

Audible section

The keybkeard array cobsists of gwitches arranged in a column, row
matrix, There are 15 columns [1--15) and & rows (mA——F). ECach
sWwitch has its own column and row position (Figure 5-42).

The CPU selectz the column Eo tead by wsing address bics AB—-R1.
When <colunn ohne 15 seiested, a ground (low) is present on one =ide
of the following switrches: SET-UP, ESC, TaAE, EWTER and FFl. If one
of maore ofF the zwitecnes Iz pressed. the lows will be fele on the
correspondlng row blts. Then the CPO dees a keyboard read (KBROD).
Figure 5-43 shows column two addressed with the 2 swlteh pressed.
The & switch pressed neans the row C output is lew and when the
EERD 15 active DZ goes low. All other bBles are high. The code sent
to RaM mnoemory for an A s 11111411.

The kevboard write reglskter sontrols the audible and indicator

logic. Blte 1--6& ceontrol the indicatees. Bit six cutput has two
deztinacions:

l. CH=LIWE LG
24 [nwerted hit six — LOCAL indicator

The following are the Indicators.

L2

L1
HARDCOPY
BASLC

NG SCECOLL
ON=LINE
LOCAL

Bit six conkbrols the ON-LINESLOCAL slignal.

5-65
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Wrkita register hbhits 77 and 8§ conttnl the twe audible Sounds
emitted Erom the loudspeaker: the keyclick and beeper (Figure
5_4"1:] *

A ane-ghot multivikbrater determines the keyclick signal. the
cutput 15 high for 1.5 ms and low for 38.2 ms.

The becper signal is blgh for 17.2 me and lew Eor 16.5 ms.

.25 Power Supply

The VE1Ad 1= driwen by a free running, flyback mode, off-line
switching power supply. Tt acsepks either 115 or 238 Yac input and
delivers three regulated dc cutputs: 45 ¥, +12 ¥ -5 WV,

RN E AT 1 G I

w7 oels t]z]z

1
L= BT R [H ]

A BI 0 — 12 1]
1 HO " —a —Ei-

1 S03 — Hi AD COFY ]

1 S0 - LY L

G il a —ad [t W LTI — 15%

0 A0 — Ok LIME % :
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i EA=CH]
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Flgure 5-44 LED {Indicator) Keyclicks and

Bleeper Block Diagram
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The power supply has the following protection.

Overcurrent Protection —- HWo damage %o the power supply
result from a short circuit of any duration across the
output terminals. WNormal operation resumes Upon Eemoval
of the ehort circuit.

Ovaervoltage protectlon —= A crowbar circult 1z provideg
to protect the load from damage. The crowbar activates if
the +12 ¥V putput voltage range i petween 13.F VW and 15.0
VYde. HNo damage to the power sSapply results from
activation of the crowhar for any duration and at any
ambient temperature within specification limics.

Tolerance Band = +12 w4 11.4 £o 12.6 dAc
=12 ¥: -11.4 to «12.6 dc

Cutput Current = +12
-12

= 44

.2 to A.98 dc
A. T

W i
v 2 T B.ETEA do

Voltage adjustmenkts = none.

Figure 5-4% shows the power zopply schematic, The ewplanation
focllows.,

The mains are brought in throwugh an EMI filter, (Tl, Cl, C3, and
Z3) rectlified by BDL and deliver approximately 28 Vde across
capacitive input L[ilter <&, C7, €8, and £9, Jurrent surae 1is
limited by R1 and R2 and tranzslent wvoltages are suppressed by wD1
and ¥D0Z., By turning an power transister 02, this wvoltage Ls
applied acress the primary of T2, charging its inductance with a
Linear surrent ramp. When 02 is turned off, the energy stored In
T2 is delivered {rom khe secondary windings Lhrough rectiflers,
capaclbive inpot filters and smoeothing £filfers to the oukbputs.

Inicial fturkh-on Q2 is done by Rl. Thereafter this task is
p?rfnrmgﬁ by the fecdback winding on T2 driwving throwgh R4 and
Ciff, This winding initiates turh-on durlng the ring down following

flyback. The eperating frequechoy wvaries with line and lead.

[C3 compares the output weltage lewvel at the kase of 93. Wien the
woltage <reaked by L4 and B15 combloation is sufficient ke turn on
23, T3 terminates Q2's drive,.

L2 van alse ke turned off when sufficient wvoltage Is developed
across k12 causing Qi ts turn on.

ECRI i= usmed asz a crowbar deslgned to Protect against autpur
avervaltage,

5-6%9
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CHAPTER &
TESTING AND TROUBLESHOOTING

6.1 THTRODOCTION
The VEIEE terminal cantalns a complete set aof hardware self-tegt
progeams that <heck all of the major kermlnal functlions, The

self-test indicates that a problem existsz and where the problem
L

Self=test mocde has twe tests power—up and diagnostic, Fower-—up
tests autematically check the condition of the Lerminal every blme
terminal power is turned on. Diagnestic tests check the terminal
outputs, Diagnostic tests reguire optional test connectors.

The self-test functions <f the VE1IdY are Invoeked In ane of three
WAYS:

1. Automatic Tests {PUOFPTET)
2. Fscape Secuences (CSITET)
3. EET-DP Mode (SETET)

B.l.1 Auktomatic Tests (PUPTST) =-— The user has no cantrol of
the autematlie conflidebice bests Inwvekad whaon the rerminal is
powered on. The =same teets may he invoked by doing a terminal
resat {using SHIFT "=" key), These tests may aleo be called a= a
group throough the wvarigus methods listed belaow,

6.1.% Escape Gequences (CFITST) -- All tests are invokeqd by the

escape sequence: ESC [3;Fn;Pnj...¥] where Pn selects the test ko
e performed as fallows:

o Test Belected

1 ~ll power=up tesks

2. External compunication test

3 Hardcoapy communicatlicon test

4. Nigplay patbiern test

5. Colar bar test

6. Tepeak selegted tests until]l failure

Aty set of these tests may be selected In aay order; howevar, thay
are always executed in numerical crder,

B=1



The test Felect data 15 ztored Iin a single hyte (TSTSEL), with ane
kit for each testfsopblon selected. While the CPU, REM angd RAM

tests are runhing, these select bits are stoered in register E,
preserying this register.

B.l.3 SET-UF Mgde {SETST) —- When the terminal ia in SET-UP
mode, setting the 5T mode to any number has exactly the same

effect as specliving the same parameter 1o the above escape
saguence, The =selected tests are executed when S5TQ@ i= zet. Thus

typing &GT1¥ selects all the power-up tests and repeaks theza
tests wuntil Ffailure. Every time the ST parameter set routine
(3TPPST) 15 called, 1t accumulates the test select data (TETSEL).

6,1.4 Errcr Reporting -- Errors ooccurting during any test are
reported In one of two wavs:

1., Fatal ertrors
2, Hon-fatal errors
G.l,4.1 Fatal Errors ([TSTEREOR} — A fatal error (which causes

the terminal to be wseless) displays an error <ode in the
indicatora with the LOCAL indicator, alternating wlth a possible
data item with the Line indicator, e=ach for about 1/2 secoend.
Table 6-1 shows the possikbie error codes,

Tahkle -1 Possible Errer Codes

.

Errar Codes Data

Hard
Bagic Cepy L1 L2

5 B a a CPU Reqgister Error Data=111:%

d d H i ROM Error Data=Rits 14,13,12 of
vomM Address in Error

4 5} 1 g RAM Ertror Data=Bit Wumber of RAM
Error

4 % 1 1 Videos Rit Map Error Data=Eit Number of
Coroen BAM Rrrar

B 1 ) g Yector Gepurator Data=1111

Error
g 1 a L CRET Caontroiller Data=1111

Fegleter Errar




£.1.4,7 Non=Fatal Errors == Errors which allow some porbtlon of

the termimal to he useful display an error code in the center of
the screen. The followlng are the passible error codes.

1. KB ERR —— EKayboard error
2. IC ERR == Internal communication tesb error
1. EC ERE —- External communication test errer

4. EC ERR -—- Hardcopy test error

The two-byte mnemonic for the error i3 stored [(TSTERM! and upon
comnpletion of termloal iniltlallizatlon is dieplayed in the center
of the screen. The terminal always comes up ln the local mode i
any non-fatal errors are detected (ooly LOCAL indicator 1z 1it],

&, 2 POWER-UP SELF-TEET
Power-up self-tegts check the following termipalt ¢ircuita,

Mlicroprocessar

VYisual and audible Indicatars
Fead only memcry (ROM]
Handom ac<cess memarly |(R&EM)
CHT conttoller

CRT timing

Vector timing

Video bit map

Yector generator

Eevboard

Commubtications (lnkernall

The power-up self-test can be started in four different ways,
1, Turn the terminal power switch bto the onh pesltion.

2, Heset the terminal by pressing the shift and auxiliary
reypad PF4 keys kogether in SET-UF mode.

3. Aelect tChe Zet-up self-teat feature (STL1).

q. Recelve a command frem the host computer.

The powsr-up self-test takes ahout 15 seconds. While the test ia
running, the monitor displavs varicus patterns that do not make
sense, This i3 normal. Onee the test i1s complete the cursor
appears 1n the upper left corner aof the monitor and only the
OM-LINE indicator iz turned orn. If the self-test finds an errot,
it shows aon either the kevyhoard or the monltor.



6.2.1 ERAS CPU Test [(CPUTHT]
The microprocesser test checks the following registers: A, B, C,

by B H, L, and SF by wrifting two patterns In the registers. The
two patterns atce:

1.

a1lal1pl@l
z. 1@ 1legl@gla

The test is as follows:
PATTERH > A > B > C % T # F = H > [ » 5P

The pattern is loaded in the accumolatar (A register] which is
shifred bto the B register ... shifted to the 8P,

Firmware clears H L and then deoes a double add with the S5P8. The H
L reqisters end up with the following.

H L
Al@Elwlal al1leletrtal

The firmware compares the contents of tha H and L register with
the contents of the A register, If either test finds 2 difference,
an error code is gepnerated.

The error code = AGEQR
The data rode = 1111

After the Efirsr pattern 1s checked, the zecond pattern 1s loaded
and tested in Che same mannec.

Buad.2 Vigual and Audible Indlcators

The firmware when testcing Che indicestoers and bleeper circuikbs
loads the accumulator with a walue (ALB1A18}. This tuens on the
CHN-LIWNE, NO ECRGLL, HARDCCOPY and L2 lndilcators and the bleepar for

approximately 174 second (Figure 5-47.

6.2.1 AOM Tast (ROM TST)

Thne BOM test werifies the addressablility, order and data ofF all
the ROMs prezsent in the WKL@Q@, Only the CPU (2885h) and the ROMs
are uwsed in this test. There are four ROMs that are tested. IE
there iz an error, the indicators blink.

Harr
gagic copy L1 L2
with <ode egqual te 3 @ d 1 = QOM failure
with data equal to = address of ROM In error



Ta stact the BOM test the following steps.

1. Each EROM has & check bvyte stored somewhere in gach ROM
and 1z a functich of the BOM address.

Z. Set lnitlal value to high byte <f ROM addeesszs + 1.
3. Rotate current check waluse left one bit,
4, Exclusive—0R currenkt value with this ROM bhvte.

5. If walue 15 2ero, EBIM 13 correct. Any other wvalue
indicates an error.

6.2.4 FProgram RAM Test (RAM TST)
The program HAW chegks to see if every bit can he written with
anes and zeros and that evervy address is correct. This test uses

anly the 8485 CFU and the RhMs. The following patterns are written
inte the BRMxe,

111111351
Algpl@ldi
LA1RA1ALE
AREDEAAY

The ROM firmware wreltes the all ones pattern into the RAM memory.

To start the HAM tesk perform kEhe followlng steps for each RAM
byte.

l. Read the first bvte and coopare wlth the ol1d pattegn (all
onest. If the pattern is different, an ercor oCours.

2, If no errec s found, write new pattern into the first
byte location and <coptinue thls zequence until done.

3. [E the error indicatorz klink with code = 0316, khe data
= khe bit numher of BAM bits in errof.

B.2.5 Video Bit Map RAM Test (VEMTST)

This test rhecks the entire video bit map for read/write of 3 and
1. A simple vector patbtern is written theoughout the entire memory
(inciuding the attribute memorcy) and thep read hack. The test usee
e, ROM, Program RAM and the vectar generator. To start the video
bit map RAM test perform the foellowlng algorlthm:

1. Set pattern = EIElﬂlE]ip}; Blink = off, color = green
blue, '
2. Bel wvertleal position to gera.



M Do 256 times:

a. &Set herizontal pesition to zero,

b. Write 12E dot weector horizontal to the righe. Repeat
sld times.

©. Increment vertical position by 2.

4. For pattern = 141812141 blink = an, color = red;

pattern = DBGEOODE(,) . blfnk = off, colar = dark; perform
the follawing,

. Set vertical position to =Zero.

b. Do 256 times:
1. Set horizantal pgaition to zZero.
2. Do 64 times:

a. Do 3 tlimes
Read 4 horizontal a2t current positien

Addvance horlzontal positlon by 4.

Compare 4 kits just read with last patkern
written, If pattern is different, an esrror is
indicated.

3. ERead 4 actribote bhits (hlink, green, red, blue)
at current position.

4. Compare 9 blis dust read with lask pattern. IE
pattern is different ap error is indicated.

2. D[Cecrement herigontal position by 12,
6. Wrikte & 12 dot vector ko the righte.
. Increment wertical positlon by 2,

If arror lndlecetors blink with ocode = @#811; then khe data = the

bir number of data in error (Bits d—11 are bit map blts, 13--16
are attribute bits].

6.2.6 Yeoctor Generator Test [VGNTET)

The veckbar generator test writes a series of vectors from a Singlﬂ
point and compatrises a small partlon of the resultant kit map with
an expected result. This test umes the BABE, ROM, Pragram RAM, and
video blt map RAM.

&=G



Te start the vector generator test perform the followlng steps:

1, 2lear video blt map

2 Write cthe Efollowing
starting at {=-1,0)

seguence of

vectors

3. Read and compare the 8 by & deot sample from
to (0,71,(7,7) with the following pattern:

(9,8) PE1@00AE (7,0)
AF]1AAAEH
BElaadadl
121A8EED
BO1AAEED
FA1lARERD
ERlanEgEad

(a7 AA1gR@d (7.7

If pattetn 1s not identical an error oocurs,

d. If an error oCccUrs
following patterns.

Code=g1lal
Data=1111

bwclor Genersior Test Ito wriie
Bagudiice uf Jecior |k CH)

L8] o DIF.
2595210 F4Lm4A4F2LO0DTESA

COe0Le2d 111210 JaDO

cad% 060 1yi11o011 UeDo
L= I [ T TR N PR A MY I | O R
GOoe DLy 11 13 LU0 Oana
301 a1 11 1101 Aaond
on a0 L9 L1 L1ad1 adnao
v 0 0t 11 L1 nonono
Gu ol vy o111 L1 I L= I

tha

smayerge of wECtoT)

Figure £-1 Vecior Generator
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(B,BY, 17,8

hlink

= 41210
L1 Lo
lLila2ac1l
11 nin
L1 ¢ 0
11 100
L1 Lol
11 1 n
L1L111
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B.2.7F CRT Controller Test {CRTST)
This test makes suare that the CBT controller registers can be read
and wrltten. Only one registet of the CRT conktroller, the cursor

registear, 1is recad/wrlte. Thlese test uses the CPO and EROM, Two
patkberns are used in this test,

Blﬁ:ﬁlml[z}, 1g191ald{ ]

1. Write the cursor low register (register 15) and compare
it with the pattern.

Pl
.

Fead the cursser 1ow rFeglister and compare with pattern. IE
Ehe pattern is different or an eTE0OE oQCULS.

£ I1f an erfor ooours the lpdicators will blink the
follawlng patterns,
Coda=H101
Data=1111
G.,2.8 CRT Timing

Firmware routine checks for the v 8¥ND =signael from the CRT
conkroller, If ¥ S¥WC is not received within 2§ m&, a CRT timlng
BECOT 1% generated,

Code Pladlegd [Local and Hardoopy)
Daka 1481111 [(Obp-Lire, Basic, Hardcopy, LLl, L2}

6.3 EIAGHNOSTIC TESTS
These tests are naot normally executed by tEhe termloal. They can be
initlated vila sekbup or escape seguances. They exlst for diagnostic

purposes ahd fotr ertor iselation in repair opetrations. The vE1JA
terminal contains five diagnostic tests.

External communicatiens test
Hardeoopy communications test
Dizplay test

Tolor har test

Screen alignment pattern

The following paragraphs describe Bach test.

6.3.1 External Communicationg Test .
Thiz test is an extension of the lbternal communications test 1im
the powor-up test. In the external communlcatlons test the
transnlt and receive lines are connected through a special
loopback connecter, A predefined sSek of characters 4are then
tranesmitted, The terminal recelves the characters and compares
them to the characters transmikted. If the characters de nok match
an errer 1s indiecated. This test 1is petformed £for all
comuunications speeds.

This test requires an opticonal leogpback connector.



Ta s=tart the external communlicatiens teat perform the following
steps:

1. TUIT terminal power off.

Z. i =connect the communicaticns cable from the rear af the
rerminal .

3. Instail tha optional loophack coonector on the terminal
communicationa output cononector. Loopback connectar parct
number 12=13336=00 lz Eor EIRA communicaticons; patrk number
TA=135A2=-A0 is for 2F mad current loop communications.

q. Turn kerminal powser on.

E. Flace the terminal in SET-JF made.

. Verify CI SET=-UF feature {(CIP=EIZ; CIl=2d mh).

7. Eet the self-test SET-UF feature for selection 2 {3TZ).

g. Bxit SET-UF mode by prescsing the BET=UP key. This starts
the teat.

1f na error ls found by the test the curser is displayed on the
monitar. Paragraph 6.4 liats the displayed arror codes and their
meanings.,

6.3.2 Hardcopy Communicatlons Test

Thiz rest 18 simllar te the edternal communications test described
abave. In the hardeopy communications test, the tranzmit and
receive hardcopy coutput lines are connected through an EILA
iocpback connector. A predefined =set of characters 15 then
ransmitted. The terminal receives the charmactera and comparas

them to the charactera kransmitted, If the characters do net mateh
Aan arror ls lndicated.

Thils test requlres an opticnal loopback cofnector.

To start the hardcopy communications test perform the £ollowlng
Staps:

1. Turh terminal power ofE.

2. Disconnect the hardeopy printer cabkle from the rear of
the terminal.

1. Inztall the optional loopback coennector on the terminal
hatdecapy connector. The loopback connector 1z part number
12-13336-498.

4. Turn terminal power on.

E. Place the berminal in SET-UP mode.



G, et Lhe self-test set—up feature for selecktion 3 (S5T3}.

T Exit SET-UP mode by preasing the SET-UP key. This starts
the test.

If no error is found by the test the curser is displayed on kthe
monitot. Paragraph 6.4 lliskts the displaved ertror codes and their
meanings.

0.3.3 Cisplay Test

This test dizplavs a Euil screen of blue, ted, gteen, white,
Black, and & crosshatch patterno. Each dlsplay screen lasts for
appro¥imately one-half =second and the <rosshatch pattern remalns
an the Sefeen akt the end of the tezt. On & black ahd white monltar
the test displays full screens of increaﬁinq intensity.

To start the display test perferm the fallowing stepe.

1, Place the terminal in S5BET-UP mode.

2. Het the self-test set-up feature for selectien 4 (ET4}.

3. Exit SET=0PF mode by pressing the BET-UP key. This starts
the test.

An error Iin this test accurs if one of the dlsplay screens is not

shoewt. IE thls happons the moniteor attached to the VEIFA terminal
may hawve failed. Procesd with Lhe color bar test.

Tc w©lear the monltor scraen reset the terminal by pressing the
SHIFT and FPF4/REESET kevs together.

6.3.4 Color Bar Test

This test displavs a color bar/grey z2cale pakttern on kEhe monitor.
The ¢olor bBarfgrey acale patterp coneiats of eight egually spaced
verticael kars., On a golor mooliosr the bars are in the following
crder fram left to right:

Black Craan
Elue Cyan
Red Yallow
Magenta Whita

Oon a mobochrome {(black and white) moritor the barz show as
dlfferent shades of grey. The ars start as black on the left and
increase 1o intensity tc & white bar on the right of the Jdizplay.
Ta start the coloer kar test perform the following stepa:

1, Place the terminal in SET-UP mode,

2. et the self-test set=up Eeature for zelecklion 5 (BT} .

3. Exit BET-UF wede by pressing the SET-UF key. This starts
the tesc.

=10



An errpr in this test ococuers If the coclor barfgrey scale pattern
iz not Aisplayad ar a portion of the pattern is missing. Rither
ettror copdition indicates that the attached manitor hazs falled,
Lthe widee cable I3 nobt cohnected oropetly, or the YVELEA ktermlnal
bhas failed, T1f vou =uspect Enat =he terminal hes falled, connect
1k to & dilferent monlitsr ard perfarm beoth the display and coeler
bar/grey scale tests, [F the same symptoms are presenkt the Second
Lipe the Lerminal has prokably failed.

Te <lear the mopiker screen reset the tecwirnal by pressing the
SHIFT and FF4/RESET kews Logethser.

Fedal coreen Alignment Fattern

This test fills rthe s=screen with a crosshatch pattern. The
crosshalboh paktern adiusts tna display monitor connected o tEhe
VE1IAE terminal.

To place the scresn alignment patlern oh £Ne mobitofE  soreen
prrform the follewlng steps:

1. Plare the terminal in SET-UP mode.
2. Bel kEhe self-kbest sot-up feature for selectlon 4 {8T4).

3. Exil EET-UF wode by pressioyg the SET-UP key. This stacts
the display tesat. At thne end of the display test the
soreen alignment pactern remeins on the screen.

To clear the monitor Soreen razet bthe terminal by presslng the
SHIFT and PF4/RESET kevs taogether.

Ba.d ERROR CODES

Thetrs are Lwo categqories of errorsr; fatal and rkonfatal. Facal
errars cause Lhe terminal to lemediately stop all operations. The
moniltor screen displays random patterns that do not make sense. In
additlon to the random pattern an error code is displaved oo the
kevboard indicatorz. Table 6-2 shows the paossible error codes.

The fatal error code diaplayed on the keyhoard light indicators
containg lwo differeni messages: an erfor code and a daka cooo.
The errar oode lightz the LOCAL indicatar and displays a code in
the BASIC, HRADZOPY, LI, aund LZ iwndicators. The daka code lighis
the ON-LIWNE indicator and i displayed in the BASIC, HARDIOERY, L1,

and L2 indirators, The YWK13d8 cerminal alternates hstwesn each
mes3age about every onec—quarter second,

E=-11



Takle B2

Pussibhle Fatal Error Codes

Error Code Displayed

Basieo

d

4]

pa

A

Meanlng

e T T e B B o T S L T

MicroprecosSaar
BErXror

Daka wcode
ROM erroc
Data code
RAM BEEOT
Cata code

CRT conbesller
Prer

Daka rmode

CET cantroller
timenlt

lEgta code

Vectar timeout
BErreT

Data cade

n HNo
Line Loemal Scroll
A 5] i

a o 5]

% 5] a

r X B

= %] 3

] X 5

x o i

B A B

X a a

] b 5]

x B ]

£] " a

¥o= 0N

B = OFF

? = vatrlable condition

e L — ——



Nonfatal errcrs do nat halt the cerminal processar, Instead, the
terminal displays an error <ode on the keyboard [ndlcators and in
the center of tne monitor zoreen., The terminal may still bBe used
1f a nantatal error accurs, In this case, the terminal remains in
on~line or local mode with the aporopriate indicator 1it. The
ertor is indicaced Ly any <f tha DBASIC, HARDCOPY, L1 or L2
indicetors blinking. An exawmple ol this type of oocurrcence is a
keyhoard ertor. If Ehe salf-test detects & keyboard error, the L2

indicator blinks, and the meszsage EB ERE l: shawn an the monitar
SCELEn.

Taole =3 list=s all af the nonrlfatal eorroFr codes the terminal
displays and what they mean to the terminali.

Table =31 Passibkle Hanfatal Error {Codes

Indigator Error Code

—
-

Mo Haed ' Screen
Berall Basic Coapy 1 2 Code Meaning

- . .

& a E B g ID Etre Veotor genecator and
internal
conmunizatieons data
icopback errorc

& & E E @ IT Brr Yector generator and
internal

communircraticons timeaot
BTLrOT

8 & H G B KC Erc Vector generatar,
kevboard arg
communications oonbrol
gignal crrer

d 4] 2 B B KD Err Weokol yeneraktor,
keyboard angd internal
cormunications data
loopback error

) a 2 i B KT Err Vechor generalbar,
keyboard and internal
communicatbions timeout
eEEaY

(=]
|

Indicator I'T
Inrdicator blinking

H
|



Table B—-31 Poszible Nonfata]l Error Codes (Cant}

Indimater Errfor Code

Bl e Hard L L Loreen

Scroll Basic Copy 1 2 Coade Meaning

% o £ 3 B Hone Videg RAM error

4 2 o) F E KR kb Videno BEAM and kevhoard
artror

d a 5] B 1] I Err Wideo RAM and internal
cummunications conteol
sighal error

4] L i E %] I Erc Yidees BAY a3nd lnternal
Spmmuricakions Sata
loopback =srrar

E hi E K] ] IT Err Videon EaAM and internal
cornunications timeout
BETOE

£ B A B = EC Ert Video RaM, kevboard
and interral
comounications contral
signal errotc

E B £ B B KD Ere Video RAM, kovhoard
and internal
connunleatlions data
laoospback crror

5} g A B B ET Err Video EAM, kovboard
and internal
commanizations Limeouk
BELLOE

E B B ] a Mare Video BRAM and wvector
Funerator srtor

5] B B k a ElR Err Video RAM, vector

generatar and keyboard
error

f=14
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Table €-3 Possible Honfatal Error Codes {Cont)

iEd A s —

Indicater Error Code

Bl
Sc

A

d
2

Rard
roll  Basic COpyY
B k&
E B
B B
2 E
E B
E !

'—l

K

acresn
Code

Meaning

= Indicater FFE
= Indlvaktor blirking

IC Err

[T ErFE

K RrT

K RBrr

KT =Zrr

Yidea TAM, vectaor
generatar and internal
communiratiens centrel
sighnal crror

videa EAM, vector
generator and inlernal
commounlcatlons data
Locpback evrEror

Yiden RAM, weslor
ganerator and internal
communicgtions timeont
EITOF

Yideo RAM, vector
generatar, keybosrd
and communicabions
contrel signal ertror

Wideo Ra&M, vechor
generatar, keyboard
and internal
cormmunicabions

cata loopback error

Video &M, vectar
generator, kevoosacd
and Internal
canruticalians timceaul
EEFOLE




B.5
The

TROGOBLESHOQOTING
Lroubleshootling

moduole to replace.

prear code, Sorcean

sectlon censlats of Tables &6-4 Lhrough B6-6.

These tables show the [ndlcators raode ang the

Table &-7 shows the ovio-zite recommended sparcs and thelr part

numbers,

Tabhle &-8 lists the CISITAL Servilcenter Recommended Spares and

thelr part numbers.

Tabhle 6-4 Fatal Erroer Codes

Iindicator Error Code

Module

0n M Hard L L ko

Line Local Screll Basic Copy 1 2 Mearing Replace

4 il B a i ] A Miveroprovessor Logic
BEEEOT

i ® K hd X x A Data code

R ) 5 A [ (5] i LOM errar Logic

a x B G ; 7 ? Cata zoide

X A 1] E 4] b i LAaM Frrar Logic

E | 1] 7 7 7 Data cade

X &) 3 0 A bt X CRT controller Loegic
BETLOL

g " B by k4 X X Cala code

b d B i X | 4] OHT controller  Logic
Limesut

E x 4 # X X x Data cods

® | g [t} b4 A ® Vestor timeout Logico
[l ol o

B i A X ki " X Daks code

®x = {H

i = arF

? = Varlable condilian



Tabkile 6§-% Honfatal Error Codas

indicator Error Code

No Hard L L Screen Module fo

Scrall Basic Copy 1 2 Code Feplace

& B 5] a 2 EE Err Eeybaoard

& e a B A IC Erc Logic

] E ) B B ID Err Logic

& A d B %] IT Err Logic

1] B ] =] a R Err Loygic

%] 7 a B A ED Errc Logle:

A K a B £ BT Frr Logic

&) e g E A EM Erre Logle

5] & 3 E & HC Erc Loglis

& % B B a HD Zcre Logic

o a a E A HT Zrc Logle

d & B B B EC Frr Fevboard and Logic
i A d B B KDl Errc Keyvboard and Loglic
a 4] %] B B KT Eecz Eevboard and Laogic
d d E a a ¥one Logic

L a B G B EE Err Keyboard and laogic
A A L} B a IC Erc Logic

5] ] R =] k I EBrr Logic

E a E 3 E IT Errx Loglc

B E L] 2 2 C Err Eeyboard and Legic
g 5 B a H ED Ert Eeyboard and Logle
Ly £ B B B ET Err Feyooard and Logic
B B A i 4 Mone Legle

@ R (4] @ B EE Err Keyhoard and Loglic
£ B g o E IZ Errx Lagic

i B a B 5] I Err Loais

k 2 @ 3 5 IT Frr Logle

& a i B B EC Err Eeypoard and Loegle
g 2 i = 2 Kl Frr Eeyboard and Logic
3 2 A B B ET Err Eeyboard and Logic
& 2 E a d Nohe Loglic

b B L E 3 KE Brr BEeyboard and Legiz
" i E B H ZC Err Logic

& a E =) B I Err Logic

e 2 E A a IT Eer Logic

a 2 G B B KL Brr Xevbeard ard Legic
E L B B i EC Errx Keyboerd and Logic
A B Lt E E KT Err Feyboard and Logic

B = Indicatosr ofl
B = Indicator blinking

E—17



Tahle &—-6 VE1&d Troukleshooting

—— - e—m— ———————

Type of Corrective

Froblem Symptom Check Actian

FPowar Ho indicatars, Linae fuse Beplace If
no wildeo an apEn.

monitore, no
SET-UP Key

cesponse, oo Ean

Wo indicators,
nao videa an
monitor, ho
SET-UR key
Ee5ponse. Fan
15 on.

Mo lodicators,
no GET-UP key
tesponses. Han is
an and wideo
presenz on
menitor,

¥o fan, SET-UF
kev responds,
Indicaters are
on oand videeo
iz present an
monitar,

Ercror code
Zizgplaved in
lndicator
l=ali-tast arEcr) .

Paower card

Powetr SUupply
conhections
JA and T3

Check pawer
supply
voltagess:
F12, +h, =12,
(Fig. &=11

Far is
abstructed.

Fan cable.

R

Eeronnect
At koth ends.

Hepiroe powet
cokd 1£ apen.

Heoannecot
Fowalr SUpPply.

Naplace power
EUpELy.

Il voltages
are wrong
Teplace pawet
SupDly.

If woltages
are ak:

Feplace
kevboard.

Replace logic
board.

Depxlaca
kevboard.
Raplace loglc
moeduie.

Clear
ohatrucktiaon.

Raplace
Prowizl SURELY.

Har Tahles
A=4 and E=5.



Table E=f

VE18@ Troubleshooting {(Cont)

farrective
hctian

P, HM, ot WM
SET-IlFr fearures

Type of

Problem Symptom Check
Video with Mo cursor

a color digplaved.

manltor.

Wrong solor
displaveo.

[heorrect data
displayad or
zvno 1z losk.

are sct Weong.

Monitor
brigkEness

Monitaor power
an

Have customer
cheak moanlbsr
fuse.

Bun color har
Aand sEoresan
aligrmank
self-tests.

Have customer
awap monitar
with anwther
manitar,

Cheod widoo
conacckbions.

Change SET-UDP
faaturs
settings.

Increasce
monitor
brightness,

Turn monltor
powar on.

Hasvre ocustomar
replace
monitor fusa.

Eeplace
legic board.

Feplace
videge caple.

If probklem

is aolyed

Lhe moniter

is has,

Monitor

tepaitr iz the
customer!'s
responsikility.

Arconnect
vides cahle.

Heplace video
cable.

Have customer
adjust monitoer.

Leplace video
cable.

Beplace logic
madule,
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Table 6-6 VE1AF Troubleshooting (Cont)
Type of Corrective
Problem Symptom Check Aoction
Monitor is bad, Monitor repair
iz the
customer's
responsibility,
Mo color is Tteplace lagic
displaved. The module.
moniter Jdisplay
is always white.
Video with Mo cursor HF, BM or WM Chrnge SET-LE
hlack and Claplayed. SET-lF features feature
white are set wroang. settings.
(manochieemne]
monitar., Monleor Tnerease

ncoreect data
is displayed or
avnc is losk.

brightoess.

Fonitor power
on .

Have cuz=ztomer
chack mnaitak
Came.

Fun ¢olor kac
and Sorden
alignmant
golil-teak.

Hawe customer
Swap manitor
with another.

monitor
brightness.

Turn monitoer
Powore on.

Have custamer
toeplace
monikor Euse,

Feplace
widaeo cable.

Feplace lagle
madii e,

£ problem
iIs selved,

che moehitor
is bad.

Monitory repaitr

iz the pustomer's

responsihility.

Heplace
video cable.

Replace lagic
medulea.

f=20



Table B=g

VEL@F Troubleshooting {Cont)

Check

Correctlive
hotion

Type of
Praoblem Symptom
Hardoopy Wo hardcopy

subput (L or
more bermlinals)

Wrong daka is
orinted.

Monitoar 1s bad.

Make sure all

VELEF and LAIIVA

termlinals are
kurned on.

Make zure
sortect LSO
cable=s are used
and connected,

Ferform the
hatdaopy self-
tazt oo all
YHIFd terminals
in the =tring.

Perform the
LAJ4VA
salf=taszk,

Cheack Loas
SET=-UP
PHI'-.:-!I'IIE-"Z Brs at

VE1AA znd LAILVA

terminals.

Prtloerm khe

hardropy
sal F-task.

Monitor repalir
iz the
customer!'s
responsibllity.

Replace lagic
module on
falling unit.

Beplace
hacrdeopy cable,

The rcblem is
in the LAZ4VA.

Change the
SET-IP
Parametars.

Feplace lagic
modul e,

The praobkblem is
in the LAZAVA.

gE—21




Table 6—-6 VELBF Troubleshooting {Cont)
Tvpe of Carrecklwe
Problem Bvynptom Chack Actian
Communica- VE1AE does not Check the Change the
tien communicate SET-UF SET=1P
with the parameter paramcters.
host. system. Settings in =he
terminal and
maks sSare that
Ehey agree with
Che host system.
Perform the Aeplare logic
gxternal com- modiuie,
munlcatlons
sl i=tpsts, Replace
rommunications
cahle,
The praoblem i=s
in elther the
modemr [(1F one
lz uszsed) or the
eEvstam.
Table &-7 0n-5ite Recommended Epares
Oty Descriptiaon Part Humber
1 Loglis module C4-1&23E-@a
1 Fowsr supply assembly Ta-17387-69
1 Fayvboard sssenhly TE-17397-F5
1 ¥ type cable 17-FALe7 -39
1 ¥ideo cable, coaxial 17-98:23-4E
L Lagcpback conneclotr (ELA) 1Z-15336-88
- Loopback vonrectar {28 mhl TR-L5hP3-HE
1 Power cord [115 W) 17-AAEE3~RD
- Power cord (238 W) 17-3cEs31-10
1 Power cuble [do) TA-LV389—-60
18 Flunger, 5/16 dia, GA-E99ad-EQ
1@ Grormet, spap-in, 5416 dla. dy-E996R-d1
£ Ecrew, sens, sletted head, 4-4d X 378 YE-A97FR-ARF
L Fuse, 2 &, 25 ¥V box of 3 YE-@7215-3E
q scrow, soms, Slocted head, 1@8-37 ¥ 158 GR-And44L-80

Hevoapg removel] tool

T4-1635%5




Tabhle -4

OIGITAL Servicenter Recommended Spares

Lty

f et e

Li
1E
1@
20
20

1R
14
14
18
1E
lg
1@
1e

Ml P23 B P B

Dezorlption

e . P rmr e e —— = = ——

Part Number

Logle moouls

Power =upply asscmbly

Power supply module [PCE anly)
Tower cable (o)

Feceplbacle azsembly {ao)
Fowel coerd {213 V)

Powetr cord (230 V)

Fower switch, Z2-palc, L& A
Foan azsemb:ly

Fuseho_der

Eevboard aszsembly

Fevboard dizstribution cabls
Indicator, AWCD & 13 ok
Eeyboarz plunger

Eeyvboard sprilng

Keyboard contack, guadfurcated
Zevboard contact

Swlteh, array cap. solid adapter
Fuze, reqg. blow, & A 258 ¥V {box of 3]
Gorew, Zams, slotted head, 1E-32 X 378
Support, I Bd, starndoffa

horew, Sems, slotrod heas, 4-44a ¥ 378
Fiunger, 3718 dia.

Sromme:-, snap-in, 3/la dia,

Corew, coptive, hex =lotted

Bumper , tound

Bumgar , sguare

Faztener, pilingh-nn

Scraw, haux head, slaotteqd, &6-322 ¥ 5/l6
Casa, kottom

Case, Lop

Y type caole

¥Yides cable, coax

Loophack coenhector [EIA]

Locpback connector (20 mA)

Foam insert, Lop

Foam insert, bhottom

Carton, dise-cut

Fulvybag

Tajae

—— et

S4-14Z230-4d
TE-1708T—HE
12=-1a9E7-3@
TRE-173EY-13R
JE-17411-B0
17-A8REI~-RT
17-4pesi-1o
1z2-17R51-1A¢%
12-1:4BE-E@
12=-14231-0F
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6.6 ADJUSTHENTS

The VELIAE iz not adjustabhle. all power SUPElyY and wideo autputs
dre constant. The apprepriate module must he replaced if an ocutput
I low or not preaant.

The wvideo moniter is adjustable. The menitor is provided by the
custemer and 1s the responsibility of the customer. Adjustments to
the monitor must be made by the cusktomer or a service technician
who has been qualified by the mopnitoer manufacturer, DIGITAL does
not supply any moerltor for uwuse with the VEI@ cerminal.

The hest way bo determine if the mernitor requires adjustment is to
gwap the suspected bad gonltoe with one that s working correctly.
If kthe problem disappears the moniter iz bad, If the probklem
remains the VElEP terminal contains a problem, Use the proceduraes
in Chapters 2 and 3 fo test tke terminal and locate the problem,

B EEMOVAL AND REFLACEMENT
To remave or replace a subassembly, the only tools necessary are:

Commot Dlade sorewdriver ar
1/4 inch notdriver

Figura -2 lists all removal procedures in this chapter and the
sequence in whlenh they are performed. As an example, FPigure £-2
shows that to remowve the termlnal legic board the top cover,

keyboard azsembly, and power supply assembly removal procedures
must be performed Eirst.

TOPCCWE=
H AR

LIRS &I
(I8 Erp i H

f—I-
el c1AlE Y
SE5Y
EARMEA

1

AT T LY =R SLEPLY TZAMIHAL
REZU _ATOF 20 1A Ri SRR
I AA L H A T AT RN i

-’ i

Figqure -2 Module Eemoval Sequence
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6.7.1

Top Cover Removal

To remave the top cover perform the following skeps.

Remove power from the rerminal by diascennecting the ac
Elug.

Turh the termlnal owwer so that the kettom of the terminal
i= accessible.

Loosen the Ezur [4) capkive screws akt the zorners of the
tetwinal {Figure §-3}. The Screws may be loosensd with
either a nutdriver or a hlade-tvpe screwdriver.

Grasp the top and bkattom halves of the terminal and kturcn
the terminal <ver so that tne kevboard is face up.

Grasp the Loy cover by iis sides and 1ilt the cover up
and off the terminal.

Instali the top cover by performing ateps 1 through 5 in
[EVELSS.

CAPTIVE STk b Ak
.-""'r"'-"-.
2o e - - . Qﬂg
. ?”f%" ‘ o E‘ |
! . ., I
] f: o 9
|m . Kx o7
.-';. .\.x-\.
ol T T L IEs

AL

Figqure 6-3 VE1J0 Terminal [Bottom View)



., T.2

Eeyboatrd Assembly Remowal

Ta remsve the keyhoard assenbly periorm Lhe [ollowing steps.

5.

-

11 a

Renrowe the terminal top cover (Faragraph 6,7.1).

Release th2 four [4) pop tasteners securing the keyhoard
assemb:y to fThe terminal (Figure B-4). To release the pop
tasteners pull wup on the plungers.

Gently remove the keyboard assembly frcm the terminal and
place it in front of the termlnal.

Discannest +the kevyboard riobon cable from the laogic
haoard.

CROTION
Da not disconnect the keyboard ribbon

cable from the keyhoard. Any attempts Lo
dee 50 will damage the copnector and
force replacement of the entire keyboard
assembly.

Bemove Loe koyboard assembly.

Inztall the kKeyooard assembly by perfeorming steps 1
through 5 in reverse.

K| THUAFLD
naslk

k)
W ke PGP FAsTE4ESS

ARPATE THIE i A

SCHMECTOR LI mia
ETRLIAINT LA &
CONNICITIE

Figure &-4 Xoyboard Asgsembly Remowval



0.7.3

Powetr Supply ASsembly Remowval

Te remove the power supply asaecmbly perform the following steps.

Hemave the terminal top cover (Paragraph &6.7.1).
Remove the keyboard assembly [Paragraph 6.7.2).

Frem the rear of the termloal, remove the grounding screw
securing the connector bracket to the foWwer SUupply
cha=zais irigure &-5)., The screw may be removed with
glither a nutdriver or a blade-type acrewdriver.

Release the four (4) pop fasteners securing the power
supply aszsembly to the kermlnal (Figure §=6]. To Ecloase
Lhe pop Lastenees pull up oo the plungecs.

ZHOUMZ AZREW

— wo |
l__-~!' TF O =1

p=—

T

[TFFE N T

Figure £=-5 VEIIL Terminal (Bcar View)

P SAETEME 35 K FOGEH SLIFRLY

Figure =6 Fower Supply AsSsembly Eemoval

G=27
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B.7.4

Gently remove the power supply assembly from the terminal
and place 1t next oo the rear edge of the terminal.

Disronnect the §-wire power autput cable from J% an the
termlnal logic baoard.

Remawe the powet supply assemnbly.
HWOTE
Fld connecks to J14 for 115 ¥V operation,

2 Pl4d connects te J131 Efpor Z3AF W
cperation.

Inatall the power supply assonbly by performing steps 1
through & In reverse.

Fower Supply Regulator Board EREemowval

To redowve the powar supply regulatcr perform the following steps.

1.

Femowve the terminal *op cowver [Paragraph 6.7.1).
Femove the kevboard asscmizly {Paragraph f.7.2) .
Hemsve the power supply assembly (Paragraph B.7.30.

Disconnect the 3-wire connector from J11 on the regulator
hoard.

Nizzonnect the A-wire connecteor freom J14 (115 ¥ o J13
(238 V) on the regulator board.

Ermowve ke povwelr osutput cable Lrom J1d on the regulataor
board.

Hemawve the four (4] =crews securing the regulator board
ke Ehe power supply chassia. Remowe the requlator board.

The =crews may he remgyed with either a nutdrlwer or a
blade-~type Svrewdrlwver.

lnstall the power sugpply assembly by performing steps 1
theough B in revercse,.

h—2&



B.7.5

Fower Supply Fan Assembly Removal

To remave the power supply assembly perform bhe following Skops.

Remowe the terminal ftop cowver [(Paragraph B.7.1l).
Femowve Lhe Xevboard assembkly (Paragraph 6.7.20 .
Remava the power supply assembly [Paragraph 6.7.3).

Lisconnest the B—Wwitre conhector froem J1d4 (115 W) ar J13
[Z3F ¥} on the power supply regulator board.

Rarcve the two (2] screws securing the fan assembly Lo
the power supply echassis (Figure €-T7). The screws may he
temoeved with either a nutdriver or a blade-typea
screwdelver,

Inztall the power supply assemnbly by cerlorming steps 2
through 4 In reversea.

WOULTING
SCAEYEE

ISEARN DALY LIS
+JEGL ATOF 25450 REMOVED]

(TR A

Figure &-7 Fower Hupkly Fan Assembly Remaoval

-2%
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Terminal Logic Board Remowval

Perform the tollowing steps to remave the terminal logic hoard.

L.

2

.

Remave Lhe terminal top cover {(Parajgraph 6.7.1}.

Femove the keyboard assemoly {Paragraph 6.7.2).

Remave the power supply assembly (Paragraph &.7.3%.
Helease the four {4} pop fasteners securing the legic
board to the beottom cover ([(Figure 6-%). Tz relaease the
vop fasteners pull up on the plungers.

Bemowve toe termlinal loglc board.

Inztall the terminal leglc beard by perforring steps L
through 5 in reverss,

Be sure Eoe sck the default SET-UR switches to the
customer setkblings.

FGP

FatTZMEAS d]
A
I'- L e ; I =F .:.- iy

TERN Mol
Lo
BOART

Figure =8 Teroinal Logic Board Remowal



YEldd TERMIWAL SPECIFICATIONS

Dimensicna
Helght
Width
Depth
Weight

Shipping weight
Environment
Operating
Temperatute
helative humidity
Max wet bulb
Min dew point
Altitude
NWonoparatinog
Temperature
Felatlve bhumidity
Altitude
Fower

Line woltage

Line fregquency

Current

APPENDIX A

VK1@@ TERMINAL SFECTFICATIONS

4933 com {19.448 in)
31.1@ em (12,25 1n)

.7 kg {12.5 1lbs)

18" to 487 C (B@° ko LEAT F)
l@% to 204

2B (82" F]

2° C (36T F)

2.4 km (&,000 £t]

—df° o BT O {(=dR7 ke 1517 F)
5% Lo 25%

9.1 ki (38,809 ft)

DE——128 YV BMS csingle phase,
2 wire with ground wire
1BF-~-256 ¥V RAMS single phase,
2 wire with ground wire
(internally =electable)}

A5 Hz to £1 Hz

1.3 Arms max at 1X% vVrms
A.7T Arms max at A3 W



Power
Input power
cfurrent limiting
Fower cobd

Froduct Safety

Pragram Memocy

Dizplay Outputs

Taxt mode

Character

Character set

Taxt cur=or type

Graphics mode

Graphic cursor type

Iocatoar cursor t}"E}E

1238 VA appatent, af W max
2 A58 WV noemal blow Euse
2.6 m (6.5 L), 3 prong

UYL;: Listing peor UL 478
CSA: certlficatlcon per C3&
C22.2. Ho. 154

IEC 535 and VDE BBO4
compliance

13K bytes available to the user
and down=line loadable:

7.8E for BASIU programs

2+K for BeGIS macrographs ang
kevpad key Jefinitions

threa scft character sets sach
35 % 1@ X 8 bytes

Z2d lines ¥ R4 characters max

or 24 lines ¥ 42 double—width
characters

E % 10 dot matrixy with
degcenders

Sh—character displavable AGCLI
subset (uppetr and lowercase,
tumerls and punctuatior)

BElinking block character; can be
disabkled in SET-UD

TBS pixels horizental
24P plxels vertlcoal

Diamond shape with cross hale in
the center; can be disabled in

SET-UP

Laryge <ross hair



Graphls pattern memaorlies

Visnal attributes

Yides ocutputs

Kevboard
General

Eey layont

huxiliary kevboard

Vigual lndirators

La2

Permanent UKSU05 AS5CII character
s5¢t: 1E8 chAaracters, B ¥ I@ dot
matrix

Three umer programmable and
down-1line loadable =aft alphabet
character sets: 95 characters
gach, 8 ¥ 1P dot matrix

Four bles per segment of 12
horizontal pixels

Eight levels of grey for bklack
and whitce monitotrs

Eight celors for color moniktor:
black, blue, red, magenka,

green, cyan, vellow, and white
Elink

cutput ko drive one hlack and
white {(composite widem] and onoe
coloer [RGE) monitar {(with
composite grecn video)
simultancously

Adjustable hkorizartal and

vartiral margine to accommodate
monitor owerscan

Adjustable horizontal centering
SAsE Hz refresh, neninterlaced
or ipterlaced

fi=key unit

45—kev arrangement and
sculpturing zlmilar to standard
typewriter kevhoard, with an
1&-key auxiliary kevpad

1E8-key numeric pad with pericd,
comma, minus, EWTEER, ang faur
Function kevs

fieven indicators: five
indicators dedicated to ON-LINE,
LGCaAal, MO SCROLL, BASIC and

HARD COFY; two indicators user-
programmable



FEeyboard

dudible signals

Communication

TV pe

speeds

Crde
Character format
Character =sime

Parity

Synchronization

Mndes

Hardcopy Interface

Keyclock: scund simulates
typewrltar

Bell: sounds upon recelpt of
BEL code, oF

agunds nine characters Erom
tight margin (keyboard
salectable)

EIA RS-232-C/CCITT W 24 ar 20
mh passive cuorrent loop
(keybeard selectable)

Full-duplex: 118 {two stop
bles), 3EQ, GEE, 1,200, 2,48F
4p3ﬂ3| E;Eaﬁ and I‘E‘JEHE bﬂuﬂ‘;
treansmit and recelwve speeds are
independent of each aother

BASCTI
Asynehrenous serial
Eight hits includiog parity bit

Even, odd, or none {(keyboard
selectable)

Feybhoatrd selectable wia

automatic generation of XCON/SXOFE
conteal cades

Hotmal line, single character.,
local achc (kevhboard selectakle)

Declive an LA34AVAR graphics printer
with daisy-chaining capability

AuLo hardocopy

A—d



AFPEHDIX B
CALCOLATICMS

CALCULATION #1
Error Regizter
O™ Hegister
Zarry In
Error Regisker = 37?3

o Carcrrcy Decrement
Gtrobe Major and Minor Axis

a7 (1'% complement of 3}

b= b

4

Error Reglister = 377

OU Register HﬂbE

Errar Begister = ddd
carry

Strahe

irection -- Decrement X znd ¥
Do A FPixel Write
Dacrement Down Counoer
EF -1 =14
Dowhcounter = 4

RULES AND DAAW WVECTOR

1. Do ot write in directlan 15
2 Frvw an odd line ar
a from an even line. 1

£. Do not wrlte Lf the directian is
Y or T, kthe scar line is even ::ﬁlgx
f¥d} and the last direction was 6. __ﬁﬂh?
3. Do not write 1f tne directicon ls j_l_u
1l or 31, the scan line is odd and
the last direction was 2.

—_— DIRECT 2%

el B



CALCULATION #2

Error Register = HH4E
DVM Reglster = 374y
Carry In = 1
Evror Register = BB

Carry Decremank
Major Axis

Strobe * Eet CurryFr

Error Reglister =

|
ol
=
—

DU Register = 9457
HaE
&
Error Beglster = BOL [Ho Error CLE)

Errobe

Diraction —— Deacremant X
Do a Pixel Write
Cecrement Down Counkber

4 -1 =3

DRAW YECTOR

B=12



CALCOLATION #3

Error Register = 1
VM Register = 374
carrty In = 1
Errotr Register = 376

Ho Carry Decremsnt
Strobe Major and Minor Axis
Ercror Reglister = 376
DU Register = BBS
Frror Register = BE3

Carccy

Strahe
Circction —— Decrement X and Y,

Do a Pixel Write
Boecremsiit Down Counzer
i-—-1=2

DRAW VECTOR




CALCULATION #4

Error Reglster = EB3
DVM Regieter = 374
Carry In = 1
Errar Reqister = @d4
Carey
Strobe
Error Register = BED
DU Register = ERE
a5
Etror Register = @@
Btrobe
Lirection —— DRecremank X

Dp a3 Pixel Write
Decremnent Down Counter

a =1 =1

LRAW YECTOR

: -
EWEl 7=l SR ]
PTTRL
ara oy MESTHA
EWEH we! :

cop o v 1 :I )
LU s BIFEST.H
i Tt a :

Decrement

Major Axis




CALCULATION £#5
Error Register = Q04
VM RAeglster 374
Cacecy In = @gal
Error Register = 375
Ho Carry Cecrement

Etrabe Maior and Minor AXis
Ertar Heglster = 375
DU Register = @45
Errcr Reglster = @AaZ2
CArry
chrobe
Directicen —— Decrement X and ¥

Do a Pixel Write
Necrement Down Counter
i-1=4

DEAW WECTOR

VECTOR COMPLETE

|
[5{F | L. - I, —— 1 | J
Swih L —\1\5|:'::rr_;'-.:l:
con . | H 1

EVEM —— ] -

o] ot '__rpsx;“
Lwl'M ; 'r':.r::'q

R
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DESCRIPTION
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