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PREFACE

The Retro-Graphics" Model s RG1000/TV60,61,62,63 terminal enhancments are
GEN. II" graphics upgrade products f rom Digital Engineering, Inc

.
The

RG1000/TV60,61,62,63 series is designed for use in the Te)eVideo® Models 910,

912, 920, R5, and 95O video terminals. The ñi6O enhancement i s used in the
Models 925 and 9SQ, TV61 in the Model gio, TV62 in the Model 912, and TV63 in
the Model 920. As there are no operational d ifferences among these termina7
enhancements, for ease of reference the phrase "RG1OOO" app) les to the entire
enhancanent i ine.

Thi s manual provides information and instructions for use of the Retro—Graphics

enhanced Te)eVideo termina) in graphics display appl ications.
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SECTION 1

- lNTR0DUCTION

The first part of this section introduces the reader to this manual and 1 ists
other publ icat¡")n5 app} icable to the Retro-Graphics" enhanced terminal . The

second part introduces the reader to the Retro-Graphics concept, as imp1mented
by the RG1ÜOO enhancanents.

1. 1 USING THIS MANUAL

Thi s Reference Manual wa s prepared for use as described in the following
paragraphs.

1. 1
.

1 Intended Audience

The information in the manual is intended for programmers, techn icians, and

exper ienced terminal operators (
users who have at least some knowledge of

computers in general and graphics appi ications in particular). The reader need

not be famil lar wi th Retro-Graphics terminal enhancements or the specific
Tektronix® terminals they enulate.

1
.

1
.

2 Organization of information

The manual is divided so that it may be easily used by readers of varying
backgrounds. Section 1.2 provides an overview for readers unfamiliar with DE"

GEN. li" terminal enhancements. Section 2 contains procedures to set up the
enhanced terminal for operation with the host computer systen. Section 3 gives
information about how the RG1OOO affects normal alphanumeric operation of the
terminal . Section 4 describes use of the enhanced terminal as an mulator of
the Tektronix 4027, with the asstmption that the reader may have 1itt1e or no
knowledge of the 4027. Section 5 descr ibes use of the enhanced terminal as an
emul ator of t he Tektronix 4010, again assuming the reader may not have
knowledge of the terminal . Append ix A contains detai led information about
ccmnands and control sequences accepted by the enhanced terminal .

1
.

1
.

3 Rel ated Publ ications

Other manual s publ ished by Digital Engineering to support the Retro-Graphics
term ina1 enhancement are:

0 RG1000/TV60 lnstai Íation Manual--provides information and

procedures for retrofitting the TeleVideo® Model 925 or 95O

terminal with the RG1000/TV60 kit.

0 RG1000/TV61,62,63 lnsta11ation Manual--provides information
and procedures for retrofitting the TeleVideo Model gio,
g12, or g:zo with the RG1000/TV61,62,63 kit.

These manual s shoul d be used al orig wi th documentation for the standard v ideo
terrnina? and the graphics appl ications prograns to be used with the enhanced
terminal .

1-l



Introduction

1.2 THE RETR: J-CGRAP4ICS CONCEPT

Retro-Graphi: :s terminal enharicenents convert ai phanumerics terminals into
graphGs t.t?r{n¡l)a}s. Previous Retro-Graphics products, such as the VT640 for
the DEC'" VTiOO'", emul ate the Tektronix 4010 Cornputer Di splay Terminal . The
RG1OOO i s a M'.N. it Retro-Graphics product; it emui ates most functions of t he

Tektronix 402 7 Color Graphics Term inal and prov ides additional adv anced

graphGs features. For canpatibii ity with other Tektronix and DE products, the
RG1OOO also emulates the Tektronix 4010.

1
. 2. 1 Bit-Map Graphics

The Retro-Graphics enhancement uses the b it-map method of creating a graphics
display. The display area of the terminal screen is divided into a rectangular
grid of dots called pixels (short for "picture elements"). Data bits stored in
a video mwory array define which pixels are "on" (light) and which are "off"
( dark) . Graphics elenents are drawn by a microprocessor, which writes d ata
into the video menory. This data is then "mapped" fran the video manory to the
sm"een by RG1OOO and terminal display circuits.
The graphics display area is composed of 640 pixels in the horizontal direction
and 240 in the vertical direction. Each location (pixel) in the display is
identi fled by (X,Y) coordinates, starting with (0,0) in the lower left corner
and ending with (639,239) in the upper right corner when the entire displ ay

area is used. Coordinates that refer directly to pixel s in the display are
called screen coord inates in this manual. Figure 1-l i1)ustrates RGlOOO screen
coordinates.

)< ABOUT EIGHT INCHES >

(O,U9) (639,U9) "

ABOUT SIX INCHES

C,( OrO) (63'M)j -Y-

fügure 1-l. Screen Coord inates

1-2



Introduction

i"he 1?GÍC(J(J can Se set co accept input that refers to screen coordinates or to
coord inates used by one of the Tektronix terminal s it ?ñ1tjÍ ates. The RG1ÚOO

scales graghics based on the Tektronix 4010 or 4027 coordinate systens so they
can be d ispi a'ted on the terminal screen wi th the intended proportions. Plore

inforrnátXjn about scat ing is contained in Append ix A under the SHkink command.

i .
2¢ 2 Nodes of Operation

The enhanced ter«üna1 can be operated in any of three mcxies: TRANSPARENT MODE,

4Ü27 MODE, or 4jíq M(JDÉL These modes of operation are shown in upper-case text
i n thls manual to distingtii sj2 them from other termina1 and RG1OOC) mQdes .

Transitions from one mode to another are made with F keys, menu selections, or
escape sequences, as shown in Figure 1—L

In TRANSÉ'ARENT MODE the enhanced terminal functions as though it were riot
equi pped with the terminal enhancment. \Aith a few exceptions, the RG1OÜO i s

"transparent" to both the terminal and the host cwputer. Section 3 contains
inforrnation about these exceptions.

in 4027 HOOF the terminal emulates a subsiet of the Tektronix @0 commands and

performs additional functionsn in tiÜ3 mode internal fi rmware control s many
functions, reducing the amount of host computer time required to create a

graphics disp]ay» The terminal CRT is monochrome, but colors displayed by t he
4027 are sime7ated with patterns of dots called shading patterns. Section 4

describes use of the enhanced terminal in 4027 MODE ; Append ix A contains
details about each 4027-mDE command.

in 4ó1(j HC)0£ the terminal mu7ates the Tektronix 4010. Section 5 describes use
of the enhanced terminal in 4010 MODE; Appendix A contains details about each

control sequence used in 4010 MODE.

TRANSPARENT
MODE

,pg 0<

' '/- I?

,G%,
)):):o::::y 6"":¿::,::,:,j'

,,,,,,
,,,

t(ESC)"6g9 F2, or Key Mode selection
4010

J||"

4027

71L ,,K
KSC)"7gt U, or Key Mode selection MODE

Figure 1-2e t'kAe Transition Diagram

1 _3



Introduction

1
. 2. 3 Functional Block Diagram

The Retro-Graphics terminal enhancement i s pI aced functional Íy between the

v ideo terminal and the host computer system (Figure 1Ql )
. It handl es

ccmrnunications between the terminal and the ho st , taking control when

Retro-Graphics functions are to bo performed. Video frorn the terminal is tnixed

with video from the RG1OOO, so the display can be partly or entirely created

frcjm either source.

PRINTER DiGlTIZER

: fopTloNAL 1/0)
,

l l ExpANr)ER l

l I
! " i
l w
l

I

l
I

l i

)

I
VIDEO ¥ I

ll MEMORY U ,,DEO 1/0
,l

é

l
RETRO-GRAPHICS TELEVIDEO l

HOST
,

ENHANCEMENT TERMINAL l

COMPUTER
,

l

l

SERIAL í/Ó '
MICRO-

DATA 1/0 I

q
'

) PROCESSOR
q P l

l
i I

i t

l I

i l

! (

' ENHANCED TERMINAL
j

\ i

Figure 1-3. Retro-Graphics Functional Block Diagram
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SECTION 2

-
SETUP AND SELF-TEST

8ec ause the Retro—Graphics enhancement i s pi aced functional Iy between the
terminal and the host conputer, two communications interfaces must be set up :

terrnina1-to-RG1OOO and RG1OOO-to-host (Figure 2-1 ). The terminal-to-RG10OO
interface, which is set with the terminal' s switches, is always configured to
standard Retro-Graphics parameters. The RG1OOO-to-host interface, defined
using RG1OOO ccxnmands, var les accord ing to requirements of the host system.
Sections 2.1 and 2. 2, respectivel y, contain procedures for setting up these
interfaces.

Terminal settings not mentioned in this manual are optional and can be set
according to user preference or the requirenents of a specific app] ication, as
described in the TeleVideo operator's manual.

Many of the RGlOOO settings can be stored in nonvoí ati le menory; these
settings are only recalled when the terminal i s powered off and bac k on
( resetting the terminal does not reset the RG1OOO).

When the terminal is properl y set up, two self-test routines can be initiated
from the keyboard, a mmory test and a graphics display test. Section 2. 3

describes these se)f—tests.

RG1CK)O-TO-HOST INTERFACE TERHINAL-T0-RG1000 INTERFACE(SET UP WITH RGlOOO COMMANDS) (SET UP WITH TERMINAL SWITCHES)

HOST

\\J \\J

COMPUTER < > RG1OOO < > TELEVIDEO
TERHINAL

P

Figure 2-1. Terminal/RG1OOO Interfaces

1



2. 1 Setting Up Termina1-to-RG1C)OO Communications

The termina) cannot commun icate wi th either the RG1OOO or the host unti l the
requi red commun ications settings have been made via the terminal ' s swi tches.
Use the fol towing procedure to make these settings. More information about

terminal swi tches can be found in the appropriate TeleVideo operator's manual .

1
. Make sure the terminal is properl y connected to the host computer system

and apply power. After a brief delay, the fo1lowing message should appear
on the screen'":

Vx.x (C) Copyright Digital Engineering, Inc. 1982

2. Make the following swi tch settings accord ing to the model of terminal in

use .

Model 95O Switch Settings

Switch SI-1 DOWN (SI-l through SI-4 set 96® baud rate)
Switch SI-2 DOWN

Switch M-3 DOWN

Switch Si-4 DOWN

Switch S1-5 DOWN (S1-5 sets 8 bits-per-character)
Switch Si-6 DOWN (Si-6 sets 1 stop bit)

Switch S2-1 UP (S2-1 sets duplex on)

Switch S2-3 DOWN (S2-fl through S2-5 set no parity)
Switch S2A DOWN

Switch S2-5 DOWN

Switch S2-7 DOWN (S2-7 and su8 set full duplex)
Swi tch S2-8 UP

Switch S2-9 UP/ (S2-9 up for 60 Hertz)
DOWN (S2-J} down for 50 Hertz)

Model 925 Switch Settings

Switch SI (all SI switch settings same as Mode)
95O)

Switch S2-1 DOWN (S2-1 sets duplex on)
Swi tch S2-2 DOWN (S2-1 sets Model 925 operation)
Switch S2-3 DOWN (S2-3 through S2-5 set no parity)
Swi tch S2-4 DOWN

Switch S2-5 DOWN

Switch S2-7 UP {S2-7 and S2-8 set full duplex)
Swi tch n-8 DOWN

Switch S2-9 UP/ (n-g up for 6ij Hertz)
DOWN (s2-j) down for 5q Hertz)

'? It is not abnormal for a Retro—Graphics enhanced terminal to initialÍy
power on with the message NOVRAM ERROR. This message appears if nothing
has been previously saved in the RG1OOO nonvol ati le mmory. If t he
message occurs after one or more values have teen saved (Section 2.2), i tindicates a failure of the nonvolatile RAH.

2



Models 2!jLE!Ld 920 .-S!L!_É£,h Settings

Switch SI-1 UP (SI-l through SI-lO set baud rate)
Switch SI-2 DOWN (Sets 9600 baud)

Switch M-3 UP

through 10

Switch S2-1 U P (SI-l UP mandatory for 912/920)
Swi tch S2-2 DOWN (Sets standard character set)
Switch S2-3 UP (Sets full duplex)
Switch SO-4 UP/ (Sets 60 Hertz)

DOWN (Sets 5() Hertz)
Switch S2-5 UP (Sets no parity)
Switch S2-6 DOWN (Sets 1 stop bit)
Swi tch S2-7 UP (Sets 8-tñt word)

Switch S2-8 UP (S2-3 UP mandatory for 912/920)
Switch n-g - (Setting not used by RG1OOO)

Switch 52—10 - (Cursor setting user-sel ectable)

Switch S3

-
(See 912/920 doctnentation to set Switch
A for host compatibi1ity)

Switch S5

-
(See 912/920 docwnentation to set Switch
S5 for host compatibi\ity)

Model gio Switch Settings

Switch S1-1,2J,4 DOWN (Sets %00 baud rate)
Switch S1-5 DOWN (Sets B-bit word)

Switch Si-6 DOWN (Sets no parity)
Switch S1-7 - (Setting not used by RG1OOO)

Switch Si-8 DOWN (Sets 1 stop bit)
Switch si-gjo - (Setting not used by RG1OOO)

Switch S2-1,2 DOWN (Sets standard gio operation)
Switch S2/3 UPI' (Sets 60 Hertz)

DOWN (Sets 5q Hertz)
Switch S2-4,5 - (Cursor setting user-selectable)
Switch S2-6 UP (Sets full duplex)
Swi tch S2-7 UP (Sets screen dark)
Switch S2-8,9,10 -

( See Model gio docmentation to set
S2-8,9,10 for hoct ccmpatíbíiity)

Make other settings as required by the user. Turn the terminal off and on
again to make the new switch settings take effect.

NOTE

If an ANSWERBACK MESSAGE is defined (and is echoed by the
host or local echo) it must not contain a control character
acted on by the RG1OOO. For example, the enhanced terminal
enters 401 C) MODE and initiates vector drawing when it
receives a (GS) character.
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The terminal is set up f:jr communications with the RG1900, but communications
with the host- must still be establ ished as described in Section 2.2.

2. 2 Setting Up RG1C)OO-to-Host Communications

Usc thc fol Íjwincj procedure to set up ccmnunications between the RG1OOO and the
host computer . More detai is about each command are given in Appendix A.

1
. Sinul taneously press the CTRL and B keys. The "Key Mode" menu shown below

should be displ ayed across the bottorn of the sc reen . if the (mode)

indication to the right of the menu is not 4027, position the cursor at the
4027 selection with the right/ieft arrow keys and press RETURN.

CI-R 4027 4010 TRAN PRT F1234567890123 SF1234567890123 PD0123456789.TESB (mode)

For Models 925 and 9%: Enter the command !TERmina1 1(CR)

For Models íno, gn, and 920: Enter the ccmnand !TERmina1 2(CR)

This setting ensures that the termina1 enhancement recognizes the model of
TeKVideo terminal in which it is operating.

2. Determine the conmunications settings required by the host computer:

!3AUd ( transmit) ,{ receive)(CR) Set transmit/receive rate
!0UPjex {dup1ex)(CR) Set duplex
!Nf3lts (bits) Set number of bits per byte
!PARity (parity)(CR) Set parity
!RSS ( ronote start/stop protocol) Set ccmnunications protocol
!SB!ts (bits) Set nimber of stop bits

3. if any of the following ccxnmunications settings are required, enter them

with the appropriate 402 7-m0de commands (Table 2-1 1 ists permissible
values):

!ECHo (echo)(CR) Set echo
lPAUse (dejay)(CR) Set transmission delay :?

!TRAiler (code),(code)(CR) Define trailer codes i'u/c

* Transmission del ay can be used if for any reason a delay must b e
introduced between characters transmitted to the host ccmputer. The default
s?tting of (O) is u".ijai ly used.

** Trailer codes are appended to each string of graphics data transmitted
l)y the RG1(JOO to the host ccxnputer. A single (CR) is ccxnmonly used.
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4. if any initial operating-attribute settings are to be made, enter them with
the appropriate 4027-l'|0DE commands (Table 2-2 lists permissible values):

IENTry (mode){CR) Set entry mode

!1NPut (source)(CR) Set graphics input source
IMARgins {margins)(CR) Set margins
!P7Key (settings){CR) Enabie/disable key mode

!STljps (tab stops)(CR) Set tab stops
!TERmina1 (terminal type)(CR) Set terminal type
! HERtz ( frequency)( CR) Set frequency

5. Type ! SAVe (CR) to save these settings in nonvolatiie mmory.

Table 2—i, Terminal Enhancment—to-Host-Computer Commun ications Settings

KEY\A7RD PARAMETER PERMISSIBLE VALUES

BAUd {transmit) (50/75/110/134/15Q/300/600/120Q/1800/
2000/2400/3600/4800/7200/9600/1 Roo)

( receive) same as {transmit)

DUPÍex (duplex) (Full ,Modem)
( Ful1,Nanodem)

(Half)

ECHO ( echo) (Local/Rmote)

NB Its (bits) 7 or
8

PARity (parity) (Even/Odd/None/High/Low)

PA Use ( pause) (positive integer)

RSS ( protocol) (No/Host,'Termina1/8oth)

SBlts (bits) 1, 2, or
4

TRAi)er (code),(code) O-12 7 Any ASC l I Decimal Equivalent
{ADE )
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Tabl e 2-2. Enhanced Terminal Operating Attribute Settings

KEYHQRÜ PARAMETER PERMISSIBLE VALUES

ENTry (inode) (1/2,Ü) 1 '= TRANSPARENT; 2 = 4027; 3 = 4010

lNPut { source) {I h/3 ) ] = crosshair cursor; 2 = 1 ight pcn
Jl = Jigit-izing tablet

i'lARg ins (left) (I) - (73) inc?usive
(right) (2) - (3o) inclusive

PF Key (setting) (L/R ) Local = enable (CTRL 8) and function keys

Remote = disable (CTRL B) and function keys

STOps (tab stops) (rí,n,n . . .n) each n between 2 and 80 in

ascending order, maximi-sn 12 stops

TERminai (I ) (I) identifies terminal as a Model 925 or 9SQ

(2 ) (2) identifies terminal as a Model gio, 912, or
%(J

HERtz (frequency) (5U6O) 5q = 5q Hertz; 6c)
= 60 Hertz

6. Power the terminal off and back on. After a brief delay, the copyright
message should appear. A NOVRAM ERROR message should not appear; if t here

is a NOVRAM ERROR, the RG1OOO enhancement must be repaired. See Append ix
A, Table /\-jg for default cormunications settings that apply when a NQVRAM

ERROR occurs.

The enhanced terminal should now ccmmun icate correctl y wi th the host ccxnputer .
Settings can be changed and saved at any time as requirments change. After the
terminal is set up for operation, see Section 4 for information about operation
as a 4027-type graphics terminal and Section 5 for information about operation
as a 4Oi9-type graphics terminal.

2. 3 ini tiating the Meory and Graphics Self-Tests

Bui It—in sel f-test routines check operation of the enhanced terminal .
The se

tests are invoked with the following corwnands:

!GTEst {RETURN] graphics memory test
!TESt [RETURN] graphics display test

The !GTEst command in itiates a test of the enhanced terminal ' s memory. On

successful completion of the test, the messages "RAM OK" and "ROM OK" are
displ ayed. If the test fai I s, the message STATIC RAM ERROR, GRAPH lCS RAFI

ERROR, or ROM # ERROR is displayed.

The !TESt command in itiates a sample graphics d ispi ay to demonstrate overai l

operation of the enhanced terminal. The test display shows the characters in
each standard font and dis,n1ays sample graphics (see Figure 2-2).
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SECTION 3

- TRANSPARENT MODE

When operated in TRANSPARENT MODE, t he Retro-Graphics enhanced terminal
functions a s a standard TcAeVideo terminal; see the appropr late TeleVideo
operator' s manual for information. The few differences between a standard
TeleVideo terminal and TRANSPARENT-MODE operation of an enhanced terminal are
detailed in the following paragraphs.

3n FUNCTIONS

The RG1OOO imposes very few functional I imitations on operation of the terminal
as an alphanunerics terminal :

d The ASCl I (GS) control character is used to access 4010
MODE

. Unintentional transitions into 4010 MODE occur if
the (GS) is sent or echoed to the RG1OOO for any other
reason .

0 The control sequences sent 5y the F1-F4 keys are normally
used by the RGlOOO for local Retro-Graphics functions
such as mode transitions. The RG1OOO can, however, be

set up to send then to the host instead.
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SECTION 4

-
4027 MODE

in 4027 MODE t he enhanced termina) mulates most of t he functions of a

Tektronix 4027 Color Graphics Terminal. Programs wr itten accord ing to 4027

protocol should run correctly wi th the Retro-Graphics enhancement. The

following functions are performed in 4027 MODE:

0 Setting up the terminal for display of graphics

6 Plotting (drawing) points, } ines, arcs, fi lied polygons,
and filled arcs

0 Enter ing dot matr ix or vector character text into the
graphics display

0 Transmitting selected points for interactive appl ications

s Displaying and reporting status

0 Copying, storing, and retrieving blocks of graphics data

o Programing and executing function keys and macros

9 Printing the graphics display (
an optional printer

interface is required)

The fol lowing topics are covered in thi s section:

4. 1 Using 4027-M0DE Comands and Coordinates
4. 2 Entering and Leaving 4027 MODE

4. 3 Preparing for Graphics and Text
4. 4 Drawing Graphics
4. 5 Adding Text to the Display
4. 6 Erasing Graphics and Text
4. 7 Using Graphics Input Mode (Crosshair Cursor)
4. 8 Displaying and Reporting Status
4. 9 Transferring Blocks of Graphics Data

4.10 Programming Keys and Macros
4.11 Producing Hardcopy Output
4.12 Programming the Host

The first topic is an overview of the command structure and coordinate systems
used in 4(J27 MODE. It is not intended that the user perform any 4027-M0DE

functions while reading Section 4.1. Subsequent topics are written so the user
may try each function from the keyboard as it is presented. Each 4027-M0DE

command is 5riefly explained and, in most cases, illustrated with an exampl e.
Append ix A ] 1st s 4027-M0DE commands a)phabetica1)y and provides detailed
c(ynmand and parameter information ( defaul ts, acceptable val ue ranges, opt ional
parameters, etc.) .
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4027 Mode

4. 1 4027-M0DE COMMANDS AND COORDINATES

In 4027 MODE the enhanced terminal expects inputs from the keyboard or host to
fol low Tektronix 4027 protocol .

The next few paragraphs stmmar ize the 402 7

ccxnmand structure and coord inate system for readers who have not prev iousl y
used than.

4. 1
.

1 4027 Command Structure

4027-M0DE commands are based on easi ly remmbered "keywords" that serve as
mnemonics for the function performed by the command; for example, the VECTOR

ccxwnand draws a vector or line in the display. The entire keyword can be used,

hut only the fi rst three letters are necessary. To distinguish i t from

ordinary text, the command must be preceded by a command character, usually the
exclamation point ( I). Most commands are fol lowed by parameters to further
define the function being performed (such as coordinates for drawing). The
command must be terminated so the RG1OOO can tel I when it has received the
complete command; the carr iage return ( CR) control code terminates a si ngle
command

.
For example, a command to set workspace margins at co1tmn 10 and 70

would look this way:
!MAR 10,70(CR)

Ali 4027 commands follow the basic format described above. Additional details
about 4027 command structure follow:

0 The defaul t command character is the ( I); the user may
select a di fferent character (

see the !C0Nnand cocmand in
Appendix A). The command character cannot be used as a
del imiter or in text (except within a delimited string).

0 The keyword must iwnediatel y follow the ccmrnand character
with no spaces or other characters between them.

d A non-noner ic par ameter must bm separated f ran t he
keyword or preced ing parameter by one or more commas or
spaces; a numer ic parameter need not be separated from

the keyword or a non-ntmer ic parameter . Non-mmer ic
parameters may be truncated (e.g., y = yes).

0 Each command must be terminated with a (
; )b a

( CR), or
the ccmmand character of another command .

A series of
commands can be sent in a continuous string, with each
command term inated by the command character of the next
and the entire string terminated by a (CR).

When a command is explained in this manual, the following conventions are used:

g The ( I) is always used as the comnand character.

0 Th? keyword is completely spelled out as a m©ory aid.
The shortest acceptable truncation (first t hree
characters) is shown upper case, but may be entered as
either upper-case or lower-case characters.
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4027 Mode

b A space separates the keyword from the first parameter.

0 A comma separates each parameter from the next.

e The name g iven to each regly!.rsg parameter is shown in

parentheses; the name of each opt.i,o.nai parameter is shown

in square brackets.

8 The single-letter truncation for eac h non-nuner ic
parameter is shown upper case, but may be entered either
upper or lower case.

b The ( CR) terminator is always shown at the end of a

corrmand or string of cmnands.

EXAMPLES: IENTry 1(CR)

!PARity E!SAVe(CR)

!W0Rkspace 3Q,H(CR)

!VECtor 0,0, 100,100,0, 200,100,300,0,400,100, 500(CR)

Execution of commands from the host computer begins on receipt of the command

character; execution of cormands from the keyboard does not begin until RETURN

is pressed . Commands from the host are not displayed on the screen; commands

from the keyboard are displayed in the monitor before execution.

When the term inal does not recognize a keyboard-entered command
, it di spl ays

the WHAT? message; when it does not recognize a command from the host, i t
displays the invai id command in the moni tor.
Va) id Tektronix 4027 ccmmands not emul ated by the terminal are accepted without
respon se.

4. 1
.

2 4027 Coordinate Systems

The 4027 coord inate system is based on the resol ution of the Tektronix 4027

display: 64O pixels horizontally by 48O pixels vertically. At least one I ine
of monitor must be defined for displ ay of commands and messages; the range of
graphics coordinates that can be displayed is O-64O and O-46i. The 4027 is
also capable of using the Tektronix 4010 coordinate system: 1024 pixels
horizontally by 780 pixel s vertically. Again, there must be one line of
monitor; the actual grid of 4010 coordinates that can be displayed at one time
is 1024 by 7WL

In 4027 MODE the terminal can be set to draw using any of three coord inate
systems: 4027, 4010, or screen coordinates. 4027 or 4010 coordinates are
scaled to screen coordinates for display according to a setting made with t he
! SHRink command. Figure 4-1 shows the scaling factors used in each case.
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4027 Mode

Assuming the terminal is set up with the maxiinwn possibX space al located fo r

graphics (graphics region), any of the fol lowing commands \Ñi I 1 draw a box

around the entire graphics region:

!SHldi,ik N!VECtor ·3,0, 639R, 639,461, O,46i, 0,Q(CR)

!SHRink Y!VECtor 0,0, i023,0, 1023,739. M739, O,0(CR)

!SHRink 0!\/ECtor J,O, 639,Q, 63').2YJ, 0,230, 0,O(CR)

(639.Ü9)

4027 !SHR\NK X

C0ORí)lNATES ' "" í,

: (639,239)
1

i 0,0)
i

!SHR1NK D SCREEN

(SCREEN COORDINATES) P COORDINATES

(ioñ.779)
0

(0,0) )4010 !SHRINK Y

.CO0RÚINATES

O

(0,0)

Figure 4-1. Coordinate Scat ing

4. 1 .3 4027 Display

In lfC)27 MODE the display is divided into two regions: workspace and monitor.
The workspace is the area that displays graphics and text; the monitor is the
area that dis;ñays c'mmands entered from the keyboard and messages from either
the host computer or the Retro-Graphics enhancement. The workspace and monitor
must be defined before a gmphics display can be crtmted {Section 4j describes
how to do this). Figure 4-2 shows the 4027-MODE d isplay wi th one ) ine of
monitor and the rest of the display defined as workspace.

NOTE

The Tektronix 4027 can draw beyond the vertical limits of
the screen and scroll up or down to display graphics that
are off the screen. The Retro-Graphics enhanced terminal is
limited to a single-screen nonscro11íng display.
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4027 Mode

)

)

WORKSPACE

MON"! Tor " " " " " " " " " " " " " "

Figure 4-2. 4027-l'l0DE Display

4.2 ENTERING AND LEAVING 4027 MODE

The terminal enters 4027 MODE in any of the fo1)owing ways:

0 If 402 7 MODE i s the "entry mode" setting saved in nonvolatile
mmory, the terminal automaticat i y enter s 402 7 MODE at power on .

Entry mode is set with the !ENTry cormand (4027 MODE is the default
setting).

0 Pressing the F2 key while in TRANSPARENT or 4010 MODE enters 4027

MODE; pressing it again exits to TRANSPARENT MODE (PF keys must be

set to "Iocal").

0 Pressing (CTRL B) while in any mode of operation displays the Key
Mode menu. Positioning the cuu,or at "4027" with the arrow keys and

pressing RETURN selects 4027 MODE.

0 An (ESC)"6g sequence from the host enters 4027 MODE from 4C)1Ó MODE ;

a (GS)(ESC)"6g sequence from the host enter s 402 7 MODE f rom
TRANSPARENT MODE.

The (GS)(ESC)"6g séqucnce enters 4027 MODE via 4010 MODE. The (GS) char acter
is the only host-controllable means of leaving TRANSPARENT MODE, rünimizing the
chance of accidental transl tions out of TRANSPARENT !1ODE. Unless echo is set
to "local" the (ESC)"6g or (G3) cannot be used frcxn the keyboard.

To determine the mode of operation at any time, press (CTRL B) to display the
Key Mode menu. TÍk! current mode is shown to the right of the menu. Press
(CTRL B) again Zc) exit K?y Mode.
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4027 Mode

4. 3 PREPARING FOR GRAPHICS AND TEXT

It is necessary to make several definitions and selections before beginning a

graphics display. First the workspace and monitor must 5e defined. Then a

graphics region must be created within the workspace. Other definitions and

selections that affect the display can also be made:

0 Scal ing for input coordinates
0 Complanent Mode

* Line type for vectors and boundaries
© "Color" ( shading pattern) for area fill
0 Character font for text
0 Definitions for use of vector characters

4. 3. 1 Defining the Workspace and Monitor

When the terminal enters 4027 MODE, no workspace is defined (the entire screen

is monitor). The size of either the workspace or the monitor may be exp1icit\y
defined; the other comprises the renainder of the screen. Size is defined in

terms of text lines (0—34). There must be at least one 1 ine of monitor.
Either of the fo))owing cormands will define the largest possible workspace:

WORkspace 33(CR) = 33 lines of workspace, 1 line of monitor
!M0Nitor 1(CR) = 1 ] ine of monitor, 33 1 ines of workspace

When 4027 MODE is first entered, text (characters that are not part of a

ccmmand) from the host is displayed in the monitor and text from the keyboard

is sent to the host. The disposi tion of text can, however, be changed by
adding a source parameter to either cormand:

!W0Rkspace 3LK(CR) = Keyboard text i s displayed in the
A-) ine wor kspace ( not sent to t he

host); the disposition of text from the
host is unchanged.

!M0Nitor 1O,H(CR) = Host text is displayed in the 10-I irte

monitor; the disposition of text from

the keyboard is unchanged.

Whenever the size of the workspace or monitor is specified, as in the preceding
examples, the screen is erased when the region is redefined. The disposition
of text can be changed without erasing the screen by specifying only the source
parameter in either corrrnand:

!\A0Rkspace K(CR) = Keyboard text i s displayed in the
wor ks pace.

!M0Nitor H,K(CR) = Host text is displayed in the monitor
and keyboard text is sent to the host.

To see how many 1 ines are al located to the workspace and what sources ar e
sel ected for text, use the ! SYStat canmand (

see Section 4.8). Figure G3
illustrates the workspace/monitor display and the sources of text for each.
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4027 Mode
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Figure 4-µ Workspace/Monitor Disp1ay

4. 3. 2 Ikfining a Graphics Region

A graphics region must be defined within the workspace before the enhanced

terminal will execute comnands to draw graphics. The graphics region, like the
workspace, is defined in terms of 1 ines of text. The fol lowing ccmmand defines
a graphics region that starts at line 1 (top line) and ends at line 20 of the
workspace:

!GRAphic 1,20(CR)

The left and right limits of the graphics region default to coltnns 1 and 80,
respectively, but they may be specified with additional (optional) parameters.
(X,Y) coord inates refer to the most recentl y defined graphics region. The

fol lowing command defines a graphics reg ion wi th the same vertica) limits as

the previous example, but the left side is at text coltmn 10 and the right side
is at colwn 70:

!GRAphic 1,20,10,70(CR)

More than one graphics region can be defined, but graphics are drawn only in
the one most recently defined. Gr aphics coord inates identify locations i n

relation to the lower left corner of the current graphics region (0,0). For
example, the following commands divide the displ ay into quarters and draw

graphics in the center of each region as shown in Figure 4-4:

!W0Rkspace 30!GRApMc 1,15,1,40!VECtor 160,120!C|Rc1e 50(cr)
!GRAphic 1,15,41,80!VECtor 1Q,120!PIE 50(CR)

!GRAphic 16,30,1,40!VECtor 110,70,110,170,210,170,210,70,110,70(CR)
!GRl\phic 16,30,41,80!P0Lygon 110,70,110,170,210,170,210,70(CR)

The graphics regions i n the preceding example did not overl ap. Because a

graphics region is erased when it is defined, any previously drawn graphics
that fall within its boundaries wilt be erased.
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4027 Mode
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Figure 4-4. Multiple Graphics Regions

4. 3. 3 Setting Coordinate Scal ing

At power on the enhanced terminal is set to scale Tektronix 4027 coordinates to
screen coord inates. Some appl ications may use 4010 coord inates or sc reen

coord inates. Change the scal ing factor as required with the lSHRink command
and the Yes, Direct, or No parameter:

!SHRink Y(CR) scale 4010 coordinates to screen coordinates
!SHRink D(CR) use screen coordinates directly (no scai ing)
!SHRink N(CR) sca7e 4027 coordinates to screen coordinates

!SHRink Y and !SHRink N are Tektronix 4027 ccxnmands. !SHRink D, an additional
Retro-Graphics command

, would onl y be used in graphics appl ications desi gned

specifically for use with the Retro-Graphics enhanced terminal .

4. 3. 4 Selecting the Line Type

The default ] ine type at power on is the "normal" solid line. Other I ine types
can be selected with the !LINe command. Available selections are:

!L!Ne 1

!LlNe 2 '

!LlNe 3 " " " " " " " " " " "
!LlNe 4 ' " ' " ' " ' " ' " '" '"

!LlNe 5

" " " " " " " ""
!LlNe ()

"
""'

"
"""

"
"" '

"
""

!LlNe 7

""" " "!LlNe 8
~ "" "" "

!LlNe I) (user defined)
!LlMe e {erasing line)
!LlNe p (endpoints only)
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4027 Mode

;'r a } ine type other than those provided by j-g above is needed, the user can

define line 9 as a pattern of "on" and "off" pixels. See the !DFLine command

in Appendix A for details about this command.

4. 3
.

5 Selecting the "Color" for Graphics

At. power on the default "color" for all graphics is white. Other "colors" c an

be selected with the !C0Lor cmmand and color nunbers CO through C7. At power

on Cl) is white, C2 through C6 are a selection of shading patterns that simulate
colors, and C7 is black. The following command sel ects the shad ing pattern
that corresponds to color nonber C6:

!C0Lor C6(CR)

After entry of the preceding ccmnand, the C6 pattern will be used to shade the
interior areas of fi lied shapes (polygons and "pies"). Vectors and boundar ies
will be drawn in white using the currently selected ]¡n2 type."'

Boundar les of f¡ I Ied shapes can be separately defined by adding a second

parameter to the !C0Lor comand. The first color nmber then defines the color
of vectors and area fi j] , the second defines the color of boundar les. The

fol lowing command se1ects C3 for vectors and area fi li ,
and C7 (black) for

boundaries:

!C0Lor C3,C7(CR)

For ccmpatib ii ity with fulÍ-coIor graphics app} ications, ail color ntmbers are
accepted. The "color" ( pattern) represented by any color number can be changed

with the !MAP, !RMAp, and !MlX commands. See Appendix A for details about

these ccxnmands.

4. 3. 6 Setting Complanent Mode

At power on the terminal is set to "write" graphics and text without regard for
what is already displayed at he sane locations. A sol id line is drawn in white
5y turning eac h pixel "on" regardless of i ts prev ious state .

Sometimes,

however, it is desirable to take into account the existing state of each pixel
when entering new graphics or text. This is done by setting Complement Mode

with the ccmmand lCMOde Y. The new state of each pixel being written over i s
determined by comparing its current state with the new data using the EXCLUSIVE
OR function. When in Complement Mode, writing data that wou)d normaj)y turn on
a series of pixels actually reverses the current state of each pixel. Drawl ng
something and then redrawing it in Complment Mode effectivel y erases it. The
ccxmand !CI'l0de N resets Conpl anent Mode.

"' Vectors and boundaries can be drawn only in black or white (not shad ing

patterns); any color number selected for vectors and boundaries will result
in white unless it is defined as solid black. Thi s color 1 imitation appl les
to all graphics commands ( !VECtor, !RVEctor, !PlZ, ! FONt , etc .) .

C7 i s

normally the only color number that is defined as black, but the definition
of any mlor number can be changed with the !MAP, !RMAp, or !MlX ccxnmand s .
See Appendix A for details about these ccxmiands.
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The fo1?owing series of commands creates the d¡sp}ay shown in Figure 4->

!¶C)Rkspace yj lGRAphic 1jij!C0Lor C0!POL 0,0,0,199,599,199,599,0!CN0de Y(CR)

!C0Lor C2!PJLygon 4J,0,49,250,149,250,149,0(CR)
!C0Lor C4!POLygon 249,0,249,180,349,180,349,0(CR)
!C0Lor C6!PJLygon 449,0,449,310,549,310,549,0!C0Lor C0!CMOde N(CR)
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Figure 4-5. Sample Display Using Complement Mode

4. 3. 7 Se)ecting a Character Font

At power on the standard dot matr ix ASC II character font ( font O) is selected
for workspace text. The font can be changed to any of the following selections
with the !ATTribute command:

!ATTribute 0(CR) = font O (ASCII dot matrix)
!ATTribute 1(CR) = font 1 (APL dot matrix)
!ATTribute 2(CR) = font 2 (user-defined dot matrix)"'
!ÁTTri5ute 32(cr) = font 32 (ASCl l vector character)
!ATTribute 33(CR) = font 33 (user-defined vector character)*

* Any font number from 2 to 30 can be used to select the user-defined dot
matr ix font; 33 i s the oni y number that selects the user-defined vector
character font. See Section 4.5.3 and Appendix A, Table A-1, for detail s

about defining characters in the user-defined fonts.
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At power on whi te i s selected fo r workspace text .
A second (optional)

par ameter for the ! ATTr ibute command is used to change the "color" used for

text .
The "color" may be any color ntnber CO through C7 or any " inverted

col or" lCO through lC 7. If a normal col or nunber is selected, dot matr ix

characters will be displ ayed against a black background; if an inverted col or
number is selected, the characters will be displayed in reverse video.* The

fo11cming examples illustrate selecting the "co1or" of text:

!ATTribute 1(CR) selects font 1 without changing the "color"
!ATTribute CJ1(CR) selects "color" C3 without changing the font
!ATTribute 0,lCO selects font O, displayed black-on-white
!ATTribute 32,C7 selects font 32 (vector characters), drawn

in black

Note that text and background are displayed in either white or black; only a

color ntnber that is defined as black ( normally C7) will actually result in
anything but white characters or background. All color nunbers are accepted

for compatibility with full-color graphics appl ications.

4.4 DRAWING GRAPHICS

When initial definitions and selections have been made {Section 4ñ), graphics
may be drawn in the graphics region with the following cormands:

!VECtor draw vectors using absolute coordinates
!RVEctor draw vectors using relative coordinates
!PC)Lygon draw a filled polygon using ebsolute coordinates
!RPO1 ygon draw a filled polygon using relative coordinates
!C1Rcle draw an unfilled arc or regular polygon
!PIE draw a filled arc or regular polygon
(GS) draw "4010 style" vectors
! INK "ink" vectors with the crosshair cursor

Thi s section addresses ali the preced ing commands except the !INK command,

which is covered in Section 47. If the reader defines a workspace and

graphics region with !W0Rkspace 33!GRAphic LÁ(cr) and enters the examples

given for each command, the resulting display should be similar to Figure 4-6.

The concept of "graphics beam position" should be understood before using the
graphics conmands. The Retro-Graphics enhancanent keeps track of a point in
the display called the graphics bean position. The initial graphics beam
posi tion when a graphics region is defined is coordinate (0,0). After each

graphics command the beam posi tion is the point at whkh execution ends. A

graphics command that does not specify starting coordinates begins at the
graphics bean position.

"' Vector characters are not drawn in a character cell , so there i s no
"background." Selecting an " inverted color" just inverts the color of t he

charactm" (selecting lCO g ives the same result as selecting C7 )
·
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4. 4. 1 Drawing Lines with the JVECtor Ccxruriand

The !VECtor command draws a line or series of connected lines in the currently
selected i ine type ( if the current line type is "p" only the endpoints will be

pI otted) . Endpoint coordinates are the only parameters used with the !VECtor

command
. Lines are drawn from each pair of coordinates to the next. Fo r

example, the following ccnmand draws an unfi } led box starting and ending at
{X,Y) coordinate (200,100):

lVECtor 200, 100,200,200, 30Q, 200, 3QQ, 100,200, 100( CR)

The !VECtor command is a1so commonly used to move the graphics bean position in
preparation for another command. The !VECtor command and a single pair of
coordinates causes a "move" to be performed.

4, 4. 2 Drawing Lines with the !RVEctor Command

The ! RVEctor ccmmand performs the same functions as the !VECtor command
,

b ut
each pair of coordinates is reí ative to the current graphics bean position.
Relative coordinates can be positive or negative. The following command moves

up 5j units and draws a diamond:

!R\/Ector 0,50,50,50,50,-50,-50,-50,-50,50(CR)

When only one pair of coordinates is specified, the !RVEctor cQmmand moves t he

graphics Sean position without drawing.

4. 4. 3 Drawing a Filled Polygon with the !P0Lygon Command

The !P0Lygon ccmmand d raws a pol ygon filled with the currently selected
vector/fil1 color. The boundary is drawn white ( in the current 1 ine type) or
black, according to the selected boundary color. The following ccxmnands draw a

trianqle filled with the C2 shading pattern and outl ined in b1ack:

!C0Lor C2,CjúpOLygon 225,150,275,150,250,125(CR)

Note that the closing edge is automatically drawn; the beg inning coordinates
need not be repeated. The !PClLygon command wi th one pair of coordinates
executes a move; the camand with two pairs of coordinates draws a i ine.
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4. 4. 4 Drawing a Filled Poi ygon with the !RP0lygon Ccxrmand

The !RPO1ygon command performs the same functions as the !P0Lygon canmand, b ut
each pair of coordinates is rel ative to the current gruaphics beam position.
Relative coordinates can be positive or negative. The fo11owing ccmnands draw

a triangle (starting at the current graphics bean position) filled with the C5

shading pattern:

!C0Lor C5!RP{j1ygUn J,0,25,25,25.-25(CR)

4. 4. 5 Drawing an Unfilled Arc or Regular Po1ygon

The !C1Rcle command draws an unfilled arc or comp1ete circle around the current
graphics beam position. To draw a circle, only the radius need be specified.
The following comnands move the graphics bean and draw a circle:

!VECtor 250,50!ClRc}e 50(cr)

To draw an arc (less than a complete circle), the radius and start/stop angles
must be given. The arc is drawn COunty"rc1OCkw¡ se from the start angle. The

fo1)owing command draws a 18C)-degree arc:

!C1Rc1e 40,90,270(CR)

Ari arc is actually drawn as a series of short segments. The incrment between

segments can be spec ified in degrees. If a "circle" is drawn with a 1 arge
increnent angle, the result is a regular polygon. An increnent angle of go

degrees results in a square. The fol1owing camand draws an octagon:

!C(Rc1e 30,0,360,45(CR)

Start and stop angles must be spec ifi ed if the incrment ang le parameter i s
used

.

4. 4. 6 Drawing a Filled Arc or Regular Polygon

The !?12 command draws a filled arc (like a SI ice of pie), filled circle, or
fi lied regular polygon. Parameters for the IP IE command are the same as for
the !ClRc1e command. The fol lowing ccmmands move to the r ight and draw a

white-filled circle:
!C0Lor C0!'JECtor 2gj,50!?lE 1O(CR)

The !ERAse W{CR) cíxmnand clears the workspace.

LL7 Using "4019 Style" Vectors in 4D27 MODE

In some appl ications it may Se desirable to use the Tektronix 4010 method of
drawing vectors while in 4027 MODE. For complex graphics ( such as arcs and

fi lied shapes) 4027 commands make efficient use of host computer time and l /0,
b ut t he 4010 method of drawing vectors requires transmission of fewer
characters frotn the host than the 4027 !VECtor command.
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A (GS) control charactm" initiates 4010 vector drawing. The (GS) is fol l owed

by a ser les of characters representing 4010 coordinates; a (US) end s the
sequence and returns to 4027 MODE (4010 vector drawing is not ended by a

carriage return as it is in 4010 MODE). 4027-M0DE settings such as !SHRink and

!CM0de remain in effect.

note

4011) vector drawing is not possible if the enhanced tm"mina1
i s in "Snoopy Mode" ( !SNOopy Y). Control characters such as

the (GS) and (US) are displayed as text and not acted upon
by the RG1OOO.

The following exanples show how the same series of vectors are drawn using the
4027 methcxj and the 4010 method (!SHRink Y):

!VECtor 100, 5(j, 100,600,950,600,950,50, 100, 50(CR)
(GS) p! r@2x=V2x=V! r@! r( US)

The total ntnber of characters transmitted for 4010 vectors can be reduced even

further in sorne cases where one or more coordinates remains the same fo r
several vectors in a series. See Section 5.L2 for details about 4010 vectors.

u
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Figure 4-S. Sample Graphics Display
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4.5 ADDING TEXT TO THE DISPLAY

The Retro-Graphics enhanced terminal can add strings of text to a graphics
display, such as labels on a graph, or the entire display can be text. Dot

matr ix text may be en tered directly into wor kspace f ran t he source( S)

designated in the !W0Rkspace command ( host or keyboard)
.

Dot matrix or vector
character text may be entered from either source using the !STRing command

.
Text entered directly begins at the workspace cursor location; text entered
with the string command begins at the current graphics beam position. The

fo)1owing paragraphs describe basic text usage.

4. 5. 1 Entering Text Directly into the Workspace

When dot matrix text (fonts O, 1, and 2) is added to the displ ay at the
workspace cursor location, i t is normal ized to a grid of character cells
(similar to the rows and colimns of characters displayed in TRANSPARENT MODE)

.
Directly entered text is not limited to the graphics reg ion; the erñü re
workspace is avail able for text, sub ject to any 1 imitations imposed by the
!MARgin settings. Workspace text entry can be set to any of the following
configurations:

!'N0líí(:,$pa(:e H ho': t sends text to the workspace

!W0'í!4,3pace K keyboard sends text to the workspace
!W0?ík3,,acE? H,K host and keyboard send text to the workspace

!bl0Nitor H host sends text to the monitor
lMON'itor K keyboard sends text to the host
!H(JNitor' H,K host: sends text to the moni tor; keyboard sends text to the

ho st.

The: workspace cursor, i ike the graphics beam position, is a reference location;
it. is not visible in the display. When the workspace is initiai1y defined, the
cursor is located in the upper left corner. When a graphics region is defined,
the cursor is moved to the workspace line below it, if there is one, or to t he

last }ii"¡e of the graphics region if there is not. If the reader enters the
exarnpl es qiven fbr each command, the resul ting displ ay should be símil ar to
Figure 4-j'.

The following commands set the margins, define a workspace, and enter reverse
vidcc ASCII text at the top of the display:

!tiAí?gin 1,8(-)!W0R!<space Y),K!ATTtr ibute O, 1CO(CR)this is the upper left corner

The wor ks pace c ur sc) r can b e moved in an y direction wi th cursor—control
ccmánands:

!Rlüñt (count){CR) !UP (count)(CR)
lLCFt (count)(CR) !D0Wn (count)(CR)

!"he fol } owl rlc! conmaníl s move the cursor' and ent.m" text in the upper and lower
l' igíít corners

( note that the first str ing ends in the last co1unn; the cursor
autamaCicaily wraps to I ine 2, colímn 1 ):

1RlGht 21(CR)this is the upper right corner
!DOM 23!R(Ght 50(CR)this is the lower right corner
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A carr iage return (other than a carriage return that terminates a command)

brings the cursor to the left margin of the current line. After enter ing the
commands iri the preced ing exampl e, the fo1)owing sequence enters text in the
lower left corner:

( CR)thi s is the lower left corner

The cur sor c an also be moved directly to any row/col LKññ location in the
workspace with the !JUMp command. Rows and coÍunns are ni.nbered in relation to
the top left corner of the workspace. The fol lowing command moves the cursor
and enters text across the center of the workspace:

!JUMp 15,22(CR)this is the center of the workspace

Another way to move the cursor is with the !TAB and lBACktab commands. The
nunber of tabs stops to move is specified in the command. The cursor can tab

forward from one 1 ine to the next, but it wi )1 not backtab beyond the ] eft
marg in. The following commands illustrate use of teb stops for text entry:

! STOps 10, 20, 3L4O, 5M60, 70lATTr ibute C0!JUMp 20(CR)ITAB( CR)1O!TAB( CR)20
!TAB( CR )30 !TAB( CR )40 !TAB( CR )5O !TAB( CR )6O !TAB( CR )7O

When the cursor reaches the end of a l ine it automatical ly wraps to the next
} ine. The cursor does not wrap from the bottom line back to the top and it
does not backtab beyond the left margin.

y

10 ZD 30 42 SO a 70

=yF7Á, -ja!!q""áfm: q"%UTm =EÁ¡ÉÁúl4u'Úüu¿-| ) d 77íl

Figure 4-7. Sample Text Display
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4. 5. 2 Entering Text with the !STRing Ccmnand

CharacUr str ings can be entered into the display with the !STRing command .

'dhen a dot matrix font is selected, entry of text strings is simRar to direct
entry of text, except entry begins at the current graphics bean position
instead of the cursor position. Dot matr ix text entered wi th the ! STRing

ccmmand is normal ized to character-cell rows and col LTTIñS; vector character
strings begin at the coord inates of the graphics beam position. Dot matr ix
text may start or end outside the graphics region; it automatically wraps to a

new line ( left margin) if necessary.

Text entered with the !STRing command may be specified as del imitU strings,
series of ASCII decimal equivalent values (ADES), or combinations of both. Any

of the following characters can be used to del imit a string:
@#$% E"() += II:,. ?/

—

The following example displ ays characters from the ASCII dot matr ix font,
beginning at the character cell containing coordinates (100,100):

!ATTr ibute O,C0!\/ECtor 10O,1OO!STRing *[This is a test]'"( CR)

The next example displays the same test, but uses a combination of ADES and a

delimited string:
!VECtor 400,1OO!STRing gi,*TMs is another test!g¢,93(CR)

When a vector character font is sel ected, some differences must be taken into
account. Because vector characters are drawn as "graphics" they cannot be

displayed outside the graphics region. Strings that extend beyond the graphics
region are c1ipped at the boundary. Also, vector characters are not drawn in a

"cell" so there is no background color; they are drawn against the background

of the graphics region.

!VECtor fj,200!ATTribute 32!STR¡ng $Samp1e vector character string?$(CR)

Several characteristics of the vector characters can be modified by the user .
The following commands are detailed in Appendix A:

!C1Tal ics ital icize ( slant) vector characters
!CSCa1e specify the size of vector characters
!CPSpace enable/disable proportional spacing
!CR0tate rotate the axis along which vector characters are disp1ayed
!CVEctor specify vector character advance distance

4. 5. 3 Defining and Deleting User-Oef ined Fonts

Two fonts are reserved for defi n it ion by the user : a dot matr ix font and a

vector character font. Each symbol in these fonts can be individually defined.
Either of the standard dot matrix fonts can be "down1L3aded" to the user-defined
font with the !F0Nt ccxmand for mocüfication of selected characters. An y fon t
number from 2 to 30 can be used to identi fy the user-defined font. The
fo11owing command downloads the standard ASCl i font into the user-def ined font:

!F0Nt 0,2(CR)
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Suppose the only difference desired in the new font is to change character 124

to a box. The new symbol is defined with the !SYMbo1 command, with par anet?rs
specifying the character nimber, font, background color, symbol color, and the
binary value of each row of pixels in a character cell* (Figure 4-8):

!SYXbo1 124,2,C7,C0,255,255,129,129,129,129,129,129,129,129,129,129,255,255(CR)

Symbol s i n the user-defi ned vector character font are defi ned with the
! CVSyrnbol command . The first parameter spec ifies the character number. The

next two parameters indicate how far to advance horizontally before and after
drawing the symbol. Each subsequent (X,Y) pair of values 1ocates the endpoint
for a move or draw (relative to the symbol origin). A "64,64" indicates that a

mov e follows; otherwise each (X,Y) pa ir indicates a draw. The following
command defines character #35 as a British pound symbol (Figure 4-8):

!CVSymboi 35t7¶794,-7,3,-8,2,-8,-2,-6,-4,-7,-2,-8,0,-7,0,6,
2,8,4,6,64,64,-2,0,2,0(CR)

The !OF0nt command deletes a user-defined font. For example, !DF0nt 33 deletes
the user-defined vector character font. The user-def ined patterns ( also stored
as a "font") are deleted by specifying font y.

(2 ,8)

255 1 1 1 ] 1 ] 1 j- i--) ! i,j,í^j,,,, í
::{:¿¿:¿!: """ I) ))"""-: y)jj- --

ng 1 o o o o o 1
.

! l ." i l

R9 1 O O O O O 1 """ ,' ) " )"""
"

ng 1 o o o o O i " ) ) rrr"
: )

)

12f) 1 O O O O O 1 ' l (-2,0):l'| "(0,0} (2,0)' j

129 1 O O O O O 1 "

ng 1 o o o o o 1
"" I " )

l
1'-,

"
)) "

ng 1 o o o o o 1 ) i l

. , ' "' I""")

_129 1 O lj O O O 1 i
)

' : I'

_
J!, "

:_ :
129 1 O O O O O 1

i l l l ! ! ',,
,

: -'—
129 1 O O O O O 1 (-'.'-" i ?\ l I'

.
255 1 1 1 1 1 1 1

i
$"')'"'1' i,;

'

'<: ,)"Í—
(-2 ,-8) (2,-8) (3,-8)

Figure 4-B, Sample User-Oefined Characters;

"' A 4027 character is defined in a 7—rD\Nf/8—co1unn character cell (row values
are 0-255); the enhanced terminal displays the character in a 7-row/8—co}LKnn

cell. If lSHRink D is selected, a dot matrix symbol is defined using 8
colunns (row values are 0—225).
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4.6 ERASING GRAPHICS AND TEXT

Either the FI key or the Key Mode CI-R function clears the entire screen; the
workspace and monitor renain defined.

The !ERAse command clears the contents of the workspace or monitor, depend ing

on the parameters included with the camand:

!ERAse \A(CR) clear the contents of the workspace

IERAse M(CR) clear the contents of the monitor

The !ERAse G command erases the graphics region and leaves it with a bl ack

background. if a color or pattern nunber is added to the !ERAse G command, the
graphics region is cleared and filled with the specified color or pattern:

!ERAse G(CR) erase the graphics region (black)
IERAse G,C0(CR) fill the graphics region solid white
!ERAse G P6(CR) fill the graphics region with pattern i'6

The !ERAse W command clears the workspace and leaves it with no graphics region
defi ned. if ! ERAse is entered wi th no parameter, the source of the command

determinrs which part of the display is erased ( if the workspace receives text
from thr keyboard, an !ERAse command from the keyboard erases the workspace; if
the monitor receives text fran the host, an IERAse ccxmnand from the host erases
the monitor, etc.).

lndividua1 graphics elanents can be erased by redrawing them in the opposite
color. Example: if a polygon was drawn in white {!C0Lor CO), it can be erased

by enhzring !C0Lor C7 and redrawing the polygon. When a graphics e1aiient
crosses other graphics or text, erasing it can leave breaks in the ranaining
elanentm

Text c an 7) e erased by re-entzring the characters i n the opposi te col or .

Exañplé: if text. was entered in white characters ( !ATTribute CO), it can be
erased 5y changing to !ATTr ibute C7 and re-enter ing the characters in whatever
manner they were or iginal ly entered ( directly or wi th the !STRing command)

.
Text can sometimes be erased without changing colors by wr iting over it with
spaces. This does not work if the background color of the text is not the sane
as the color of the area in which it is written. Example: if !ATTr ibute CO i s

selected and text is written inside a white-filled polygon, characters will be

white within black charact2r cells. \jr iting spaces over them will leave the
black character cells.

NOTE

Text written with !ATTr ibute CO selected i s protected .

Vrit.in'j over it with spaces may appear to erase it, but this
leaves protected spaces in which graphics cannot be drawn.

4.] USING GRAPHICS INP'JT MODE (CROSSHAIR CURSOR)

4o:j Graphics input (GlN) Hode is used for interactive graphics appl ications in
which graphics coordinates must be transmitted to the host SYStX3ñ. GIN Mode is
al 'mj used to " ink" vectors between operator-sel ected po ints. The crosshair
cursor is the standard method of identifying points to be transmitted or inked.

4_1 9



4027 Mode

In GIN Mode the enhanced terminal displays the crosshair cursor and waits fo r
the operator to indicate a point in the displ ay. The !ENAble command enters
GIN Mode for a specic ntnber of points or until disabled:

!ENAb1e(CR) Enábie GIN Mode indefinitely
!ENAb1e 1O(CR) Enable GIN Mode for 10 transmissions

GIN Mode is automatical I y terminated when the speci fled ntxnber of points has

been transmitted or a !DlSab1e command i s entered.

The four keyboard arrow keys move the crosshair; tapping an arrow key moves the
crosshair one pixel at a time and holding it down moves the crosshair
continuous7y. To transmit the coordinates of the crosshair, press any key that
transmits a character to the host. A message is sent to the host in standard
4027 format:

!DAT 03,( character) ,( x coordinate) ,( y coordinate) ,( CO);

The ( character) sent to the host in the !DAT statement is an ASC l l Dec ima1

Equivalent (ADE).

The ! INK command enables inking of vectors in GIN Mode. When "inking" i s

enabled, the enhanced terminal automatically draws a vector from the current
graphics bean position to the crosshair location each time a key is pressed ( in

addition to sending the GIN message to the host).

Val id ccxnmands ar e accepted and exec uted wi thout terminating Gl N Mode or
sending GIN messages to the host. For example, the following series of
ccxnmands enters GIN Mode, selects the crosshair, enables inking, rings the
be11

, and leaves the terminal waiting for the operator to select a point:

!ENAble!lNPut 1!INK Y!BEL1(CR)

The !INK ccmnand enables inking of vectors in GIN Mode. In addition to sending
the GIN message to the host, the enhanced terminal automatical Íy draws a vector
from the current graphics beam position to the crosshair location each time a

key is pressed.

4.8 DISPLAYING AND REPORTING STATUS

Two status functions are available in 4027 MODE. The !SYStat command displays
a five-l ine status message in the monitor (at least six lines of monitor must
be available to view the entire status message). The !REPort canmand requests
a status message be sent to the host.
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The following is a typical !SYStat display:

T3=4800 RB=4800 LM=1 m8o WL=O \/1.0
TS= 10 203040 5J 60 7q

CC=! SN=N KB=P1 CM=M PA=E RS=Y DU=F

CO 63 CI 03 C2 12 C3 48 u U C516 C6 51 C7 00

TB = Transmit baud RB = Receive baud
LM = Left margin SN = Snoopy Mode
RM = Right margin CM = Computer data destination
WL = Wor kspace l ines KB = Keyboard data destination
V = Firmware version PA = Parity setting
RS = Ranote start/stop DU = Ouplex/modem control
TS = Tab stops CO

-
C7 = Co) or

( equiv. pattern)
CC = Command character

The !REPort command requests any of the following status reports:

REQUEST RESPONSE DESCRIPTION

!REPort -1(CR) !ANS-1,#VX.X,R1000; Firmware version, mode1#

lREPort O0{CR) !ANS00,00O0,0OO; Dummy report
!REPort O1(CR) !ANSO1,{X),(Y),(SP); Text cursor position
!REPort 02(CR) !ANS02,(X),(Y),(co1),OO1; Graphics beam position,

current color or pattern#
!REP0RT 03(CR) !ANS03,(code),(X),(Y),001; Crosshair position

(code)=1 crosshair enabled

(code)=0 crosshair disabled
!REP0RT 04(CR) !ANS04,0,00,0000; Dummy response
!REPJJRT 05(CR) !ANS05,0,00,0000; Dummy response
!REP0RT 06(CR) !ANS06,0,00,0000; Dumy response
!REP0RT 0)'(CR) !ANS07,0,00,0000; Dummy response
!REP0RT 12(CR) !ANS12,0,000000; Dummy response
!REP0RT i3(CR) !ANS13,0,000000; Dummy response
!REP0RT 1Li(CR) !ANSi4,0,F,000; Dunny response

4.g TRANSFERRING BLOCKS OF GRAPHICS DATA

Three "block transfer" functions are available in 4027 MODE: copying one
rectangul ar part of the displ ay to another location in the graphics region,
read¡ng part or all of the display back to the host, and loading display data
from the host.

The ! .4ÓÜ2 command copies data from one location in the graphics reg ion to
another . Paraine'Urs speci fy the ] owc'r left and upper right corners of t he
rectaigle f"roíri which data will be copied and the lower left corner of t he
rectangle that will receive the data.
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For examp1e, the fo)1owing commands will copy data as shown below:

!M0\/e ON,99,99, 1OO,O!MOVe iooAj99,99, 200,0( CR)

l
t

(99,39) (H9,99)
K

(O ,0)
m D ©

(100,0) (200,3)

C)ver7apping the "from" and "to" reg ions can produce unintended results ( part of
the "frcm" region can be overwritten by the "to" region before that part has

been copied).

The !REAdback command transfers part or all of the graphics region to the host
computer. Data transfer starts at the current graphics beam posi tion and

continues to the right ( incrmenting the X coordinate) until the end of a 1 ine
is reached, at which point the Y coordinate is incr«nented by one to move up
one l ine. Repeated bytes are always in compressed format; i53O( AB) represents
the data (AB) repeated 1530 times. A question mark (I?) is used for the (DEL)

character in the ! REAdback command . Data transfer continues unti 1 the
specified nmber of pixels has been sent or the top right corner of the display
is reached. If more than 32,767 pixels are to be sent, the !REAdback command

must 5e entered more than once (3L767 is the largest integer the RG1OOO can
accept). jl2jj00 pixels is the equivalent of 40 raster lines in the display, so
the largest graphics region (lGRAphic L33) can be sent to the host with the
following commands:

!VECtor 3,0!REAdback 32000!REAdback 32000!REAdback 32000
!REAdback 32000!REAdback 32000!REAdback 32000!REAdback 320qo
!REAdback 32000!REAdback 32000!REAdback 32000!REAdback 32000
!REAdback 16800(CR)

The number of pixels sent in each byte is normally six, but this can be changed

with the !BITS cormnand (see Appendix A, Table A-l). An eight-bit byte normally
defines six pixels:

P 1 X X X X X X

P|XEL6 PlXEL5 PIXELÁ PIXE!J PIXEL2 PIXEL1
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If the !B1TS setting is other than (I), the extra bits are set to zero. For

exanpt e, with a ! BITS setting of (3 ), a byte of video data comprises two

pixels:

p 1 o o x o o x

""SÜÉl T"" "pixel 1 ""

The ! RASter command transfers graphics data from the host computer to the
display. The RG1OOO interprets the data according to the !B1TS setting and

writes it into the graphics region beginning at the current graphics beam

position. A maximun of six bits per byte represents video data and the seventh
bit is norma1)y a "1," so each byte corresponds to an ASCl I character between
(@) and (DEL). If the user's systen does not transmit the (DEL) character, the
RG1OOO \Ñ/i }} accept the (?) character instead. Repeated groups of bytes can be

compacted with a positive integer; for example, ABABABABABABABABABABABAB is
sent as 12(AB). Onl y one level of parentheses can be used when compacti ng

data. The corrrnand character must not be one that will occur as video data. I f
the!BÍTs setting is other than (I ), the extra bits are ignored in the ! RASter

canmañd; only the low bit is used as data.

4.10 programming keys and macros

Keyboard keys, macros, and other programed functions are defined with the
ILEArn cormnand. All keys programable on the Tektronix 4027 can be programed
and used wi th the enhanced terminal . This provides up to i85 programed
functions {or a total of iO24 bytes, the amount of mtmory allocated for storage
of programed keys and macros.

The !LEArn command specifies the key or macro nunber to be defined and one or
more strings of data that make up that definition. Any of the fcñ1owing may be
used to identify the key or macro:

parameter key or macro defined
m-m6 One of i6 internal macros
ASCII character or ADE Any ASCII key
F1-F13 or 128-140 Mnanonic or pseudo-ADE for a

4027 function key
S1-S13 or 144-156 l1nanonic or pseudo-ADE for a

shifted 4027 function key
P0-Pf)/P.,/PT/PE/PS/PB or i6O-iµ Mnanonic or pseudo-ADE for a

4027 pad key

The key or macro definition may Se a de) imited string of ASCII characters, one

or more ADE or pseudo-ADE values, or a ccnbination of both. ADE values must be

separated by commas or spaces. Any of the fo17owing characters can be used to
delimit a string:

@#$°o" g'!'"( ) +={lL]N: |t, ,<)?/\ ^

The comnand character cannot be used as a delimiter, but it may be used within
the del imited str ing; the cmmand character can al so be used if specified by

its ADE value. Control characters must also be specified by ADE. For example,
each of the fo11owing commands progran the # key to initial ize a workspace of
33 l ines ( text from the keyboard):
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!LEArn #,/!W0Rkspace 33,k/13
!LEArn 35,33,/wor 33X/13
ILEArn 35,33,119,111,114,32,51,51,44,107,13

The !EXPand command executes a macro:

!EXPand M1{CR)

To execute a programed ASCl I key, press the appropr late key. To execute a

progranned 4027 function key, shifted function key, or pad key, enter Key Mode

with (CTRL El)
or the user-selected control code, move the cursor with the arrow

keys to any of the selections shown below, and press retur"n;*

F1234567890123 SF1234567890123 PD0123456789.TESB

A shifted 4027 function key or pad key can be executed only by entering Key

Mode and selecting the appropriate mn«ionic:

SF1234567890123 PD0123456789.TESB

4.11 PRODUCING HARDCOPY OUTPUT

I f t he enhanced terminal i s equi pped wi th an optional pr inter interface
(R(Ó0-P| or RG31-Pl ), it can dtnp the display to a graphics printer. A

hardcopy cMnp is initiated in two ways: by pressing the F4 key (if PF keys are
enab) ed for ] ocal use) or by entering the ! HARdcopy command

. To ebort
printing, press F4 while printing is in progress.

Several pr inter option settings that affect hardcopy output can be defined with
the !LPRint command. These incl ude identi f ication of the pr inter model , choice
of two !/0 channel s, proportional compensat ion ( needed wi th some printers),
image rotation, full size or reduced image, leading or trail ing form feed, and

al phant.rneric printing from the host and/or keyboard. These settings are listed
under the !LPRint ccmnand in Appendix A, Ta5)e A-1.

4.12 PROGRAMMING THE HOST

The following 4027-M0D£ denonstration progran in BASIC code creates a bar graph

using the information given in the prob1an statement. The same sequence of
graphics commands can be coded in FORTRAN, PL/1, or any other high-level
language supported by the user' s host computer system Figure 4-g illustrates
the completed bar graph as it appears on the terminal sc reen . Coord inate
values refer to the standard Tektronix 4027 display (64O 5y 480).

* The key5oard function keys retain their standard functions; they cannot be
used to execute 402"/ "function keys" programed with the !LEArn command)

.
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PROBLEM Draw a bar graph comparing the net sales of each quarter of i977 with
the net sales of each corresponding quarter in ig¡'6. Input sales figures for
i977 are, in thousands of dollars: first quarter 210, second quarter 240, third
quarter i5M and fourth quarter 260. Figures for 1g76 are 180, 260, i3M and

200 respectively.

100 rem
110 rem 4027-m0de demonstration program

120 rem

i30 rem erase the screen
140 print "IERAse"

150 rem define workspace
1 60 PR INT "!\A0Rkspace 30"

ip rem define graphics region
1 80 PRINT "!GRAphic L30"
igo rem set vector drawing color
200 print "!C0Lor co"
210 rem draw x and y axes
220 print "!VECtor 50,350 5Q,5O 600,50"
230 rem set fill, boundary colors for 1977 bars
240 print "!C0Lor c1,co"
250 rem draw 1977 bars
260 PRINT "!P0Lygon 100,50 100,260 135,260 tl5,5O"
270 PRINT "!?0Lygon 200,50 200,290 235,290 235.50"
280 PRINT "!P0Lygon 3QMSQ 300,200 335,200 335,50"
290 PRINT "!?0Lygon 4OM% 4oo,yo 435,310 435,50"
3qq rem set fill, boundary colors for R76 bars
y o print "!C0Lor y,co"
320 rem draw R76 bars
330 PRiNT "!P0Lygon LJS,SQ 135,230 170,230 170,50"
340 PRINT "!P0Lygon 235,50 235,310 27D,310 270,50"
3SQ PRINT "!P0Lygon 33M5O 335J8O 370,180 37M5O"
36O PRINT "!PC)Lygon 435,50 435,250 470,250 470,50"
370 rem reset vector drawing color
Ao print "!C0Lor co"
39O rem draw y Axis tic marks
400 PRINT "!VECtor 4Q,50 5CL5O"
41 d print "!VECtor 40,100 5q,1oo"
420 PRINT "!VECtor 4tjjSQ 5OJ5O"
130 print "!VECtor 40,200 5q,200"
440 PRINT "!VECtor 4O,250 5QÁSO"
450 print "!VECtor 40,jl0o 50,300"
46o rem label y axis
470 PRINT "!VECtor 35,50 !STRing/0/"
48o print "!VECtor 20,150 !STRing/1OO/"
4% print "!VECtor 20,250 !STRing/200/"
5qq print "!VECtor 20,35(j !STR¡ng/300/"
51 O PRINT "!VECtor 0,380 !STRing/$ TH0USANDS/"
520 rem label x axis
530 print "!VECtor 110,40 !STRing/1ST qtr/"
540 print "!\/ECtor NO,4tj !STRing/2ND qtr/"
5SJ PRINT "!dECtor 3VJ,40 !STR¡ng/3RD QTR/"
560 PRINT "!VECtor 4iO,40 !STWng/4th QTR/"
57(j rem label overall graph
5M PRINT "!íjECtor US,Q !STRing/N£T SALES COMPARIS0N: 1976-1977/"
5% rem set colors, draw and label W77 key in legend
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600 PRINT "!C0Lor C1,CO"
61 (I PRINT "!?0Lygon sno,335 520,350 545,350 545,335"
620 PRINT "!VECtor 555J4O !STR¡ng/197]/"
6yj REM SET COLORS, DRAW AND LABEL R76 KEY IN LEGEND

640 PRINT "!CC)Lor C5,CO"
6SQ PRINT "!?OLygon 420J1O RO.3?5 5Y3.325 545,31Q"
66O PRINT "!VECtor 555,320 !STR¡ng/1976/"
670 REM LABEL LEGEND

680 PRINT "!VECtor 520,360 !STRing/LEGEND/"
69Ó REM DRAW BOX AROUND LEGEND

7qq PRINT "!C0Lor CO"
710 PRINT "!V£Ctor 495,370 495ñoo 595ñoo 595,3P 495,370
720 END

(TO BE SUPPLIED)

Figure 4-g. Di splay Created by 4027-M0D£ Demonstration Program
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SECTION 5

-
4010 MODE

In 4010 MODE the enhanced terminal emulates a Tektronix 4010 Computer Di spl ay

Terminal . Programs wr itten accord ing to 4010 protocol should run correctly
with the Retro-Graphics enhancenent.

401(J-MODE operation may be thought of as a group of functional modes:

Mode Function
Vec tor Draw ) ines
Point Plot Plot points with absolute coordinates
Text Display alphanunerics
Graphics Input (GIN) Input coordinates to host system

Control codes control transitions from one mode to another .
The ma jor

functions performed in 4010 MODE are:

0 Setting up the termina) for display of 4010 graphics

0 Plotting (drawing) lines and points

0 Entering dot matrix text into the graphics display

0 Transmi tting selected points for interactive appl ications

e Reporting status to the host

0 Printing the graphics display (
an optiona) pr inter

interface is required)

The following topics are covered in this section:

5. 1 Using 401O-HODE Control Sequences and Coordinates
5. 2 Entering and Leaving 4010 MODE

5. 3 Preparing for Graphics and Text
5. 4 Drawing and Erasing Graphics
5. 5 Adding Text to the Display
5. 6 Using Graphics input Hode (Crosshair Cursor)
5. 7 Reporting Status
5. 8 Producing Hardcopy Output
5. 9 Programing the Host

The fi r st topic is an overv iew of the 401O-MODE control sequences and
coord inate system. It is not intended that the user perform any 401O-MODE

functions on the terminal whi le read ing Section 5. 1. Subsequent topics ar e
written so the user can try each function from the keyboard as it is presented.
Each 401 O-MODE control sequence is briefly explained and , in most cases,
ii lustrated with an example. Appendix A (Table A-2) summar izes 401 O-MODE

con trol sequences.
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5. 1 USING 401O-MODE CONTROL SEQUENCES AND COORDINATES

In 4027 MODE the enhanced terminal expects input from the keyboard or host to
follow Tektronix 4010 protocol .

The next few paragraphs smmar ize 4010

functional modes and the 4010 coord inate system fo r readers who have not
previously used then.

5. 1
.

1 401O-MODE Control Sequences

Ai I 401O-MODE functions are controlled by control codes and "escape" sequences.

Control sequences that involve drawl ng graphics incl ude characters that
represent 4010 coord inates. For exampl e, a (GS) character enters 4010 NODE

and, if it is followed by a string of characters, draws one or more vectors.

401O-MODE disp?ays are normally created by host programs rather than from the
keyboard. The necessary control sequences and coordinates can be entered f rom
the keyboard (Table E-l identifies the keyboard keys that send each control
character) , but the control characters will not be received and acted upo n

unless they are echoed back to the RG1OOO; this usually requires using "local
echo" with the host or replacing the host 1/0 cable with a loopback connector.

The fol1owing conventions are used in this manual :

0 ASC l l mnemonics fo r control codes are shown in
parentheses; e.g., (GS) and (ESC)( FF)

0 Printable characters that are part of an escape sequence
are shown without parentheses; e.g., (ESC)"6g.

0 For keyboard-entered control sequences, two or more keys
pressed simultaneously are shown within parentheses;
e.g., (CTRL El).

5. 1
.

2 401o-mode Coordinate System

The 401o-mode coord inate system is based on the resol ut ion of the Tektron ix
4010 display: 1024 pixels horizontally by 780 pixels vertically. These
coord inates are autanat icaijy scaled to screen coord inates.

Any 4010 coordinate value can be coded as 10 binary digits (bits). The 4010

convention is to send each five-bit "half" of a coordinate value, with two tag
bits as the most significant bits, making a seven-bit ASCII character code. The
4010 coordinate tag bits are listed below:

High-X/Y tag = 01

LOw—Y tag = 11

LOw-X tag = 10

Each set of (X,Y) coordinates is sent as a series of four ASCII characters i n

the fol1owing order: HiGH Y, LOW Y, HIGH X, LOW X.
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EXAMPLE: Coordinates (5Q0,250) 250 = 00111 11010 5()Q = 01111 10100

High-X/Y tag and high Y bits = 0100111 = (')
Low—Y tag and low Y bits = 1111010 = (z)

High-X/Y tag and high X bits = 0101111 = (l)
LOw-X tag and low X bits = 1010100 = (T)

The coordinates (500,250) would be sent as ('z/T).

The coordinates for plotting points, drawing lines, etc. are usually generated
by a graphics appl ications program. The process can be done manual ly, however,

for keyboard entry of coord inates. Rather than convert the coordinates to
binary, divide each in half, and add tag bits as shown above. Use the following
procedure and Table 5-1 to convert 401 O coordinates to ASC I l characters
(Appendix E contains a more detailed breakdown of ASCII character codes). The

coordinate pair (500,250) is again used as an example.

1. Divide each coordinate by 32 (shift the binary value right five bits) to
obtain a seven-digit decimal number: NN. MMMI'IM

250 divided by 32 = 07.81250 5qq divided by 32 = 15.62500

2. Find the ASCII characters that correspond to high val ue "NN" in each

nímber:

High Y = 07 = (') High X = 15 = (l)
3. Mujtip1y the low value ".MMMMM" by 32 (shift the binary value left five

bits). Find the ASCII characters that correspond to each nwnber:

Low Y = 0.81250 X 32 = 26 = (Z) Low X = .62500 X 32 = 20 = (T)

4. Put the characters in high Y, tow Y, high X, low X order for transmission:

(500,250) = ('z/T)

Characters that remain the same from one four-byte val ue to the next usual } y
need not be repeated, as shown In the following exanple. The low X value must
always be sent; if the high x value changes, the low y value must be sent.

(GS)!h!H!w!H!w!Wlh!W!h!H = (GS)lh!HwHHhWH

5. 1J 4010 Display

The 401o-mode display devotes the entire screen to graphics. Since there is no
monitor region in 4010 MODE, the RG1OOO responds to each control sequence
without feedback to the operator (other than any changes in the display).
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Table 5-1. Conversion of 4010 Coordinates to ASCl l Characters

NN HIGH X/Y .MMMMM X 32 LOW Y .MMMMM X 32 LOW X

O SP O O @

1 ! 1 a 1 A

2 " 2 b 2 B

3 # 3 C 3 C

4 $ 4 d 4 D

5 °; 5 e 5 E

6 & 6 f 6 F

7 7 g 7 G

3 ( 8 h 8 H

9 ) 9 i 9 l

10 * 10 j 10 J

11 + 11 k 11 K

12
,

12 1 12 L

1 3

-
1 3 m 1 3 M

14
.

14 n i4 N

15 / 15 O 15 O

i6 O i6 P i6 P

17 1 17 q 17 Q

i8 2 i8 r i8 R

19 3 19 S 19 S

20 4 20 t 20 T

21 5 21 u 21 U

22 6 22 V 22 V

23 7 23 W 23 W

24 8 24 X 24 X

25 9 25 y 25 Y

26 : 26 Z 26 Z

u ; 27 27 [
u u 28
29 = 29 29 ]
30 3q 30
31 ? in del 31
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5.2 ENTERING AND LEAVING 401C) MODE

TXe terminal 2ñtÉú"S 4010 MODE in any of the following ways:

0 If 4010 MODE is the "entry mode" setting saved in

nonvcñ ati I e memory, t he terminal automatically entL2rs
4íj1d MODE at power on. Entry mode is set in 4027 MODE

with the !ENTry ccmnand and saved with the !SAVe command.

0 Pressing the F3 key while in TRANSPARENT or 4027 MODE

enters 4010 MODE; pressing it again exits to TRANSPARENT
MODE (PF keys must be set to "1oca1").

0 Pressing (CTRL B) while in any mode of operation displays
the Key Mode menu. Moving the cursor to "4010" with the
arrow keys and pressing RETURN selects 4010 MODE.

0 An (EsC)"7g sequence from the host enters 4010 MODE fr®
4027 MODE; a (GS) control code from the host enters 4010
MODE fran TRANSPARENT MODE.

The (GS) character is the only host-contro) led means of leaving TRANSPARENT

MODE, minimizing the chance of accidental transitions out of TRANSPARENT MODE.

The (ESC)"7g or (GS) can be used only fran the keyboard if "local echo" is set.

To determine the mode of operation at any time, press (CTRL B) to display the
Key Pbde menu. The current mode is shown to the right of the menu. Press
(CTRL B) again to exit Key Node,

5.3 PREPARING FOR GRAPHICS AND TEXT

Defin itions and settings that affect the 401O-MODE display are made in two

ways : with control sequences in 4010 MODE or with commands in 4027 MODE. Scxne

settings can be made only in 4027 MODE.

5. 3. 1 Settings that Carry Over from 4027 MODE

I n addition to communications settings, t he following definitions and

selections carry over from 4027 to 4010 MODE:

© Vector "color" 0 Font.**
e Line type"' 0 PF key setting
0 User-defined i ine 0 GIN source
© Ccxnplment Mode 0 Printer options

* Except I irte types "P" ( point) and "E" (erase); the last numerical ( i<i )

line type selected in 4027 MODE carries over to 4010 MODE.

:/c:'c Font O (ASCi l) or font 1 (APL) are carried over; if a vector character
font was selected in 4027 MODE, the ASCII font is selected in 4010 MODE.
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5. 3. 2 Settings Made in 4910 MODE

The following se1ections can be made while in 401C) MODE:

® drawing color
© GIN source
0 1 ine type

Drawing color is set to "black" wi th the (ESC)(DEL) sequence; there is no

sequence dedicated specifically to seting the color back to white, but any of'
the fo1\owing do so in addition to their primary functions:

(CR) enter Text Mode--return to left margin if in Text Mode
( EM) clear screen
(ESC)(FF) clear screen, enter Text Mode with cursor at home

position, reset line type

Drwing color can also be changed (black, white, or Complanent Mode) by changing
to 4D27 MODE, making the selection, and changing back to 4010 Mode.

The following escape sequences select the 1 ine type for vector drawing:

(ESC)' Sol id (ESC)d Dash/long-dash
\ZSC)a Dotted (ESC)e Long-dash/three dot
(E"..C)b Dash (ESC)f Long-dash
(ESC)c Dot/long dash (ESC)g Long-dash/three-dash

(ESC)X User-defined line

Two escape sequences select Graphics Input (GIN) source and enter GIN Mode:

(ESC)"4g Select crosshair cursor and enter GIN Mode
(ESC)"S9 Selec: t light pen and enter GIN Mode

5. 4 DR/\W1!QG AND ERASING GRAPHICS

When initial selections have been made, graphics can be drawn by enter ing

either of the Sc)l|'jwin': ; functional modes:

(GS) Vectmr Mode
(FS) Point ?lot Mode

Graphics elrunents can be erased by redrawing them in the opposite color.

The concept of "graphics beam posit ion" shou7d be understood before using the
graphics c:{yrÉ{7í,3l"l('js. The Retro-Graphics enhancenent keeps track of a point i n

the display ca7 led the graphics beam position. The initial graphics bean

positiol7 when 4q1() PÍODF is entered 1!3 coordinate (0,0). Thereafter the
graphics L)m3k1 position is the point at which drawing last ended.
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5. 4. 1 Plotting Points

In 4010 Point P1Ot Mode the enhanced terminal displays specific points in the
graphics display. Point Plot Mode is entered with the (FS) control character.
The enhanced terminal then interprets al I characters i t receives ( except
control characters) as 4010 coordinates for point locations. See Section 5j.2
for a description of the 4010 coordinate system.

Each set of coordinates following the (FS) designates a point for display.

EXAMPLE

- To plot the four points shown below, enter:

(FS)!r#D6z#D6z=B!r=B

6z@ 6z=b

(i®,7P) (93L7P)
0 8

0 0
! rP !r=B
(100,50) (930,5O)

Point Plot l'4ode is terminated by a control code that causes entry into another
functional mode (Vector, Text, or Graphics Input) , or an escape sequence that
causes a transition to TRANSPARENT or 4027 MODE.
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5. 4. 2 Drawing Lines

In 4011 Vector l'bde the enhanced terminal draws \ ines in the graphics display.
Vector Mode is entered with a (GS) control character. The enhanced term ina1

then interprets al l characters it receives (except contro1 characters) as
401 O

coordinates for vector endpoints. See Section 5ñ.2 for a description of the
4010 coordinate sYstem

The fi rst set of coordinates following the (GS) determines the starting po int
of the first line. A 1 ine is drawn from there to the next set of coordinates,
and so forth for as many interconnected I ines as necessary.

EXAMPLE - The following entry draws the box shown below:

(GS )!r#D6z#D6z=B! r=B! r#D

6z#d 6z=b

(100,730) (930,730)
m

"1
! r#D !r=B
(100,50) (930,50)

To start a new line or series of )ines that do not connect to a previous ] ine,
reinitiate vector drawing with a new (GS) character.

EXAMPLE

- The following entry draws two unconnected 1 ines:

(GS)!r#D!r=B(GS)6z#D6z=B

6zp 6z=b

(i®,730) (930,730)

t r#D ! r=B
(i®,5O) (93L5O)
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The graphics bearn position can be moved in Vector Mode without drawing. Thi s

is done by sending a (GS) and only one pair of coordinate.

Vector Mode is terminated by any control code that causes entry into another
functional mode (Point Plot, Text, or Graphics Input) or a control sequence

that causes a transition to TRANSPARENT or 4027 MODE.

NOTE

At baud rates of 1200 or more, renote start/stop (XON/XOFF)

should be used or readback requests issued periodica1\y with
the control sequence (ESC)(ENQ). This prevents loss of data
from input buffer overflow when drawing a series of ] ong

vectors. See Section 5.7 for details about status reports.

5. 4. 3 Erasing Graphics

!ndividua1 graphics e1erients can be erased by redrawing them in the opposite
co) or .

Example: a rectangle was created by drawing vectors in white. It c an
be er ased by selecting "black" as the drawing col or wi th the sequence
(ESC)(0EL), then redrawing the vectors. If two lines cross and one is erased

,
however, a break wi II be left in the second ] ine. Complenent Mode can al so b e
used tg m"ase graphics; incomplete erasing will result if two white lines cross
and both are redrawn in Complement Mode, because the point that is drawn twice
will be wiiite.

5.5 ADDING TEXT TO THE DISPLAY

in Text Moae the enhanced terminal pI aces al phanmer ic characters into the
graphics display. 4010 Text Mode can be entered in any of four ways:

® {ESC)(FF)
- an (ESC)(FF) sequence clears the screen and enters Text Mode

with the cursor at home position (top left corner).

@ FI or Key Mode CLR selection - same as (ESC){FF).

0 (CR) '- a carriage return enters Text Mode with the cursor at the 1 eft
margin, across from the current graphics bean position.

@ (US)
- a (US) control character enters Text Mode with the cursor at the

current graphics beam position.

Once Text Mode has been entered, any displayable ASCII characters received by

the enhanced terminal are added to the graphics disp1ay beginning at the cursor
location. Text is normal ized to a grid of character cells. When the r ight
margin of a } ine is reached, characters automatically wrap to the beginning of
the next l irte or from the bottom 1 ine to the beginning of the top 1 ine. A

carüage return (CR) brings the cursor to the beginning of the current line.
The fol lowing control characters move the cursor one space at a thñé:

(BS) = move one space left
(HT) = move one space right
(VT) = move one space up
(I-F) = move one space down
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The cursor can also be moved directly to any location in the display with a

{GS) control character, followed by the coordinates of the desired 1ocation and

a (US) control character to re-enter Text Mode at that location.

EXANPLE - The word "TEST" can be displayed at coordinates (495.39O),
near the center of the screen, with the following sequence:

(GS),f/0(US)TEST

The text cursor is normal ]y nondestructive; it can be moved over existing
graphics and alphanmerics without affecting then. The user can, however, make

the BACKSPACE destructive with the !8ACkspace Y command in 4027 MODE.

The enhanced terminal onul ates the Tektronix Marg in O/Marg in 1 function to
facilitate entry of dua)—co1ísnn text. After the 34th line of the first col inn
has been entered, enter a carriage return (CR) and line feed (I-F) to position
the cursor at the top of Margin 1 (center of the page) to start the second

col umn. Marg in 1 automatical }y becomes the left marg in for the second col íjnñ

of text. Text in the first colunn that extends past Margin 1 is overwritten by

text in the second col Lñññ.

Text Mode is terminated by a control code that causes entry into another
functicral mode (Point Plot, Vector, or Graphics Input) or a sequence that
causes a transition to TRANSPARENT or 4027 MODE.

5.6 USING GRAPHICS INPUT MODE (CROSSHAIR CURSOR)

In 4010 Graphics Input (GIN) Mode the enhanced terminal displays the crosshair
cursor and waits for the operator to indicate a point in the displ ay. The
(ESC)(SUB) enters GIN Mode. Position the crosshair cursor with the four
keyboard arrow keys. Tapping an arrow key moves the crosshair one pixel at a
time; holding it down moves it continuously. Terminate GIN Mode by pressing
any key that transmits a character to the host. The character sent by that key
and the coordinates of the crosshair are transmitted to the host computer in
the format shown below:

BIT
BYTE 7654 32 1 O

CHARACTER (KEY PRESSED) P X X X X X X X

HIGH X P 01 X X X X X

LO'rl X P O 1 X X X X X

HIGH Y P O 1 X X X X X

LO'\Á Y P O 1 X X X X X

TRAILER (e.g., CR) P X X X X X X X

TRAILER (e.g., LF) P X X X X X X X

While in CJN Mode the enhanced terminal is in a Bypass Condition, ignoring data
from the host until it receives any control code. This prevents the GIN data,
if echoed, from being accepted as graphics coordinates or text. The host

systm automatically clears the Bypass Condition if it echoes the trailer codes
in the GIN report. Termination of Gl N Mode leaves the enhanced terminal in
Text Hode with the cursor at the left edge of the display (or at Margin 1 ),
across from the current graphics bean position.
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If the terminal is equipped with an optional light pen or digitizing tablet,
either can be used in GIN Node. Selection of either the 1 ight pen or
digitizing tablet must be made in 4027 Mode with the !1NPut command (

see

Appendix A, Ta51e A-l). Instructions accompany each optional device.

5.7 REPORTING STATUS

The host system requests graphics status wi th the control sequence (ESC) (ENQ).

The enhanced terminal responds with graphics status, graphics beam position,
and trailer codes { if defined). The response to (ESC)(ENQ)iS shown below:

BIT
BYTE 76543210

GRAPHICS/TEXT STATUS P O 11 ot §1
GRAPHICS BEAM POSIT1ON HIGH X P 01 X X X X X

GRAPHICS BEAM P0SITION LCM X P O 1 XX XXX
GRAPHICS BEAM POSITION HIGH Y POI XXXX X

GRAPHICS BEAM P0SÍTION LO\Á Y P O 1 X X X X X

TRAILER (e.g., CR) P X X X X X X X

TRAILER (E.G., LF) P X X X X X X X

t O = Point or Vector Mode
1 = Text Mode

§ O = Margin O set
1 = Margin 1 set

After receiving an (ESC)(£NQ) sequence, the enhanced terminal enters a Bypass

Condition, ignoring data from the host until it receives any control code.

Thi s prevents the status data, if echoed , from being accepted as graphics
coordinates or text. The host systan automatical Jy clears the Bypass Condition

if it echoes the trailer codes in the terminal's response status report.

5A PRODUC ING HARDCOPY OUTPUT

If the enhanced terminal is equi pped with an optional pr inter interface ( Model

RGÍlO-Pl or RG31-P|), it can dump the disp1a.y to a graphics printer. A hardcopy
dunp is initiated in two ways: by pressing the F4 key (if PF keys are enabled

for local use) or by enter ing the sequence (ESC)(ETB)
.

To ebort pr inting,
press F4 while printing is in progress.

Several printer option settings, defined in 4027 MODE, affect hardcopy output.
These include identi fication of the pr inter model, choice of two 1/0 channels,
proportional compensation ( needed with some printers) ,

image rotation, full
size or reduced image, leading or trail ing form feed, and alphanixneric printing
frm the host and/or keyboard. These settings are i isted under the !LPRint
command in Appendix A, Table A-1.
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5.9 PROGRAMMING THE HOST

Most existing 40iO-series appl ications programs require no modification to be

used on the enhanced term inal .
New programs may be written that make use of

the 401o-mode f unctions described in the preceding sections. The following
denonstr ation program, wr itten in FORTRAN code, shows how a simpl e rectangle
can be drawn with corner-point coordinates of (20OÁOO), (200,400), (6OO,4OO),

and (6OM3ÓO). Figure 54 illustrates the resulting display (axes and

coordinate values, included for reference, are not part of the display).

1 00 C

110 C 401o-pi0de DEMONSTRATION PROGRAM

120 C

1Y) CALL CI-R

i4o CALL mv (200,300)
150 CALL DRW (200,4O0)
i6O CALL DRhl (6OO,4OO)

170 CALL DR\A (6OM3OÓ)

i8o CALL DRW (200,300)
igo stop
200 END

210 C

220 C END MAIN PROGRAM

230 C

240 C

250 SUBROUTINE mv (X,Y)
260 C

270 C MOVES CURSOR TO THE ABSOLUTE COORDINATE (X,Y)
280 C

290 C MOV SENDS 'GS' CHARACTER (29), PUTTING TERMINAL IN 4010 VECTOR MODE,

300 C THEN CALLS DRW TO SCALE COORDINATES AND SEND THEM TO TERMINAL.
310 C

32() INTEGER X,Y
330 CALL PUTC (29)
3/Á) CALL DRW (X,Y)
350 RETURN

36O END

370 C

%0 C

390 SUBROUTINE DRW (X,Y)
400 C

410 C DRAWS VECTOR FROM CURRENT P0SITI0N TO ABSOLUTE COORDINATES (X,Y).
420 C

4y) C DR\J DERIVES THE HIV, L9Y, HlX, L9X SEQUENCE FROM THE COORDINATES
440 C AND SENDS THE RESULTING 4010 COORDINATES TO THE TERMÍNAL.
450 C

46O INTEGER X,Y
4 7q IHY = ((Y/f32) .AND. 31)+32
43O ILY = (Y .AND. y )+96
4go IHX = ((x,/j2) .AND. 31)€32

5jj ILX = (X .AND. 3Ó+64
5w) CALL PUTC {IHY)
5yj CALL PUTC (ll-V)
53O CALL PUTC (IHX)
540 CALL PUTC (ILX)
550 RETURN
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560 END

5P C

580 C

590 SUBROUTINE PUTC ( lC)

600 C

61 D C SENDS THE TERMINAL A CHARACTER IN THE LCM BYTE OF ic.
620 C

63J C PUTC OUTPUTS ONE CHARACTER AT A TIME; IF USER'S COMPUTER REQUIRES
640 C LARGER BLOCKS FOR EFF ICIENT DATA TRANSMISSION, OUTPUT SHOULD BE

6SQ C BUFFERED F IRST, THEN TRANSMITTED TO THE TERMINAL, REMEMBERING TO DUMP

66O C BUFFER AT END OF PROGRAM TO AVOID LOSING DATA. (A '+' CARRIAGE CONTROL

67O C IS USED TO OMIT THE CR AND LF CHARACTERS ON SOME COMPUTERS.)
680 C

6% INTEGER lC
7(j() WRITE (7JOO) lC
710 100 FORMAT ('+',A1)
720 RETURN

73Q END

740 C

7% C

760 SUBROUTINE CLR

770 C

7b C CLEARS THE SCREEN

7% C

800 CC UNO 'GS','ESC','FF'
810 C

820 CALL PUTC (29)
&Y) CALL PUTC (27)
840 CALL PUTC (12)
850 RETURN

86O END

(200,400)
{0,400)

I
( 6qq. 400)

{

l

(20Q,30Q) (600.]100)

I

I

I

l

(0.0) " " " " " "
(6oq,q)

Figure 5-g Di spl ay Created by 401o-mode Demonstration Program
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APPENDIX A

-
COMMAND REFERENCE

Th i s section provides detailed information about eac h command , control
sequence, and parameter . Table A-1 lists 4027-M0DE commands alphabeticajly by
keyword, Table A-2 1 ists 401 O-MODE control sequences by initiai control
character, Table A—3 I i sts mi scei I aneous control sequences that affect more

than one mode of operation, and Table A-4 lists the RG1OOO settings that are
used if a NDVRAM ERROR occurs during the power-on sequence.

Table A—1

Required parameters for 4027-M0DE commands are shown in parentheses and

optional parameters are shown in square brackets. Defaul ts that appl y when

optional parameters are omitted are shown in square brackets. Power-on

defaults are shown when appl icable (NOVRAM indicates the power-on value is from

the nonvoi atile memory). Codes in the left margin have the following meanings:

TY (Tektronix, Yes) identifies a Tektronix command or
parameter that i s mutated.

TN (Tektronix, No) identifies a Tektronix command or
paraneter that i s not enul ated ( accepted b ut not
executed) .

TP (Tektronix, Partial) identifies a Tektronix command

that is partial Iy emul ated (
see the codes for each

parameter) .

RG (Retro-Graphics) identifies a new Retro-Graphics
ccxmand or parameter.

Table A-2
The control codes and sequences shown in thi s tabl e ennui ate functions of the
Tektronix 4010, as well as the VT640 Retro-Graphics enhanconent. Settings made
in 4027 MODE carry over to 4010 MODE and affect these functions.

Table /\—3

The contro) sequences i n thi s tabj e perform mode transitions and
mode-independent functions.

Table A-4

If the set-up values stored in the RGlOOO nonvolatile meory cannot be read
correctly when power is app} led, the va) úes in this table wiR be used .
Depending on the configuration of the host systtm, the enhanced terminal may or
may not be operable.
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Command Reference

Table A-1. 4027-M0DE Commands

COMMAND PARAMETERS PURPOSE

TN ALLocate NOT USED

TP ATTr ibute [font]C1og¡ca1]Ev¡sua1L-visua1]] SET TEXT ATTR IBUTES

TY ífont] = C) Standard ASCl i font
R G 1 APL font
RG 2 User-defined font
TN 3-!31 Not used
RG 3 2 Vector character font
RG 33 User-defined font

{Jo parameter=no change]

power-on defaul t=Cl

TN [logical] = Not used

TY [visual] = C0-C7 Text Color
|C0—lC7 Inverted color
[no parameter=no change]

power-on defaul t=CO

TN L-visuai] = If used, replaces the
[visual] paraneter

TY BACktab [count](CR) TAB BACKWARD

[count] = posi tive integer Number of tab stops
[no paraneter=1]

TY BAUd ( transmit)[ receive] SET BAUD RATE

(transmit) = 50/75/110/134/150/30(J/ Transmit rate
600/1 200/1800/2000/2400/
360D/4800/7200/9600/] R(JQ

power-on defau1t=NOVRAM

íreceive] = must be Receive rate
same as transmit rate
power-on defaul t=NjVRAM

TY BELI [count] SOUND TONE

[count] = positive integer Number of times
Lno parameter=1]
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Command Reference

Table A-1. 4027-M0DE Commands (continued)

COMMAND PARAMETERS PURPOSE

RG !3 ITS [number] SET BITS PER PIXEL

[number] = ih/3/6 Number of bits
(4 or 5 rounded up to 6)

Mo parameter=1]
power—on defau) t=l

TN BUFfered NOT USED

TY C1Rc)e (radius)Estart[endE incranent]]] DRAW AN ARC

( rad ius) = positive integer Radius in pixels

[start] = integer Start angle in degrees
Cno paraneter=0]

Cenci] = integer End angle in degrees
[no paraneter=360]

[ increment] = positive integer Vertex increment
[no parameter=4]

RG CiTal ics [ang}e] SET VECT CHAR ITALICS

[angle] = integer Si ant in degrees (neg.
[no paraneter=0] value = slant right)
power—on defaul t=O

TY CLEar CLEAR KEY DEFlNlTIONS

RG CMOde Lsetting] SET COMPLEMENT MODE

[setting] = Y Yes, Complanent Mode
N No, normal drawing
Lno pararneter=Y]

power—on ckfau1t=N
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Table A-l. 4027-M0DE CQmmands (continued)

COMMAND PARAMETERS PURPOSE

TY COLor (vector)[boundary] SELECT GRAPHICS COLORS

(vector) = C0-C7 Vector/fill color
P0-P119 Fill pattern
power-on default=C0

[boundary] = C0-C7 Boundary color
r'o-ng Boundary pattern
[no parameter=no change]

power-on defaui t=CO

TY COMmand (character) SET COMMAND CHARACTER

(character) = char. or decimal equiv. Any ASCII character
power—on defauit=l

TN COP)' NOT USED

RG CROtate [angle] SET VECT CHAR ROTATION

[anglej = integer Rotation in degrees
[no parameter=0]
power—on default=0

RG CSCale [x sizefy size]] SET VECT CHAR SCALING

[x size] = positive integer % of normal x size
[no parameter=1OO]

power-on defaul t=1OO

[y size] = positive integer % of normal y size
[no parameter=1OO]

power-on defauit=1OO

RG CSPace [setting] SET VECT CHAR ADVANCE

[setting] = N No, use !CVEctor values
Y Yes, use font values
[no parameter=Y]
power-on defau1t=N
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Tab12 A-l. 4027-M0DE Commands ( continued)

COMMAND PARAMETERS PURPOSE

RG CVEctor (x distance)[y distancej SET VECT CHAR ADVANCE

(x distance) = integer X advance distance
power-on defau) t=26

[y d istance] = integer Y advance distance
[no parameter=0]
power-on defaul t=O

RG CVSymbo1 (char)(a1)(a2)(x)(y)[xCy]][x[y....]]]] DEF INE VECTOR CHARACTER

(char) = 32-127 Character ntmber ( ADE )

(al) = positive integer Advance before char.

(a2) = positive integer Advance after char.

each (X) = integer between -63 and 63 Horiz. move/draw di st.
each (y) = integer between -63 and 63 \/ert. move/draw dist.
(64,64) indicates next coordinates are
a move rather than a draw

4 I

TN OCHar NOT USED

TN DELay NOT USED

RG DFLine (on)(off )[on[off[on[off[on[off]]]]]] DEFINE LINE TYPE 9

each (on) = positive integer up to 63 Number of pixels ON

each (off) = positive integer up to 63 Nwnber of pixejs OFF
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Table A-1. 4027-M0DE Ccmnands (continued)

COMMAND PARAMETERS PURPOSE

TP JFÓnt '( font) DELETE FONT

TN (font) = 1 Not used
TY 2-30 Dot matrix font
TY 31 Patterns P0-P119
RG 33 Vector character font

RG DiGitizer [formatYsca1e][coordinates][cursor] SET DlGlTIZER OPTIONS

[ format] = F Full
V Vertical
H Horizontal

[scale] = T Tektronix (or direct)
B Bit pad

[coordinates] = E English
PI Metr ic

[cursor] = C Crosshair cursor
N No cursor

[no parameter=same as power-cm defau1 t]
power-on defauits=F,T,E,C

TN DlRectory NOT USED

TY DiSable EXIT GIN MODE

TN DiSConnect NOT USED

(If used = DiSable)

TN DL lne NOT USED

TY DOWn [count] MOVE CURSOR DCMN

Ccount] = positive integer Nmber of rows
[no parameter=1]

j\-(j



Command Reference

Table A-1. 4027-M0DE Comnands (continued)

COMMAND PARAMETERS PURPOSE

TP DU?I ex (duplex) SET DUPLEX

TY (duplex) = F Full dup1ex, no modm
RG F ,M Full duplex, modm
TY H Half duplex

power-on default=N0VRAM

TY ECHo [echo] SELECT ECHO

Íecho] = L Local echo
R Remote echo
[no parameter=L]

TY ENAble [count] ENABLE GIN MODE

Fcount] = positive integer Number of points
Cno parameter=no 1 imit]

RG ENTry [mode] SELECT ENTRY MODE

[mode] = 1 TRANSPARENT MODE

2 4027 MODE

3 4010 MODE

[no parameter=1]
power-on defaul t=N0VRAM

TN EOL NOT USED

TY ERAse Ld¡sp1ay] ERASE WORKSPACE/MONITOR

[display] = W \dor kspace
M Monitor
[no parameter=erase display
that receives text from

the source of the conrnand
(keyboard or host)]

TY ERAse G [background] ERASE GRAPHICS REGION

Ébackground] = C0-C7 Background color
P0-P119 Background pattern
Lno parameter=C0]
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Table A-l. 4027-t10DE Corwnands (continued)

COMMAND PARAMETERS PURPOSE

TY EXPand (macro#) EXECUTE A MACRO

(macro#) = rii-m6 Macro ntmber

TN FlEld NOT USED

TP FONt ffrom font](to font) DOYNLOAD A FONT

TY [from font] = O or 1 Firmware font
TN 2-31 Not used

[no paraneter=0]

TN (to font) = 1 Not used
TY 2<30 User-defined font 2

TN y Not used

TN FOf'm NOT USED

TY GRAphic {beg row)(end row)[beg co1][end col] DEFINE GRAPHICS REGION

(beg row) = positive integer Top workspace row

( end row) = positive integer greater Bottan workspace row
than beg row); (end row)
minus (beg row) must be

less than 53

[beg col] = J-8O Left workspace colmn
[no parameter=1]

[end COt] = i-8O Right workspace colunn
[no paraneter=80]

RG HERtz (frequency) SET OPERATING FREQUENCY

( frequency) = 50 50 hertz operation
60 60 hertz operation

TY GTESt TEST GRAPHICS MEMORY

TP HCOpy PRINT GRAPHICS
(Parameters not used)

TN HRUle NOT USED
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Table A-1. 4027-M0DE Ccxnmands (continued)

COMMAND PARAMETERS PURPOSE

TN 1CHar NOT USED

TN 1Llne NOT USED

TY INK Csetting] INK hllTFl THE CROSSHAIR

[setting] = Y Yes, ink in GIN Mode
N No inking in GIN Mode

[no parameter=Y]
power—on defaul t=N

RG iNPut [source] SELECT GIN SOURCE

[source] = 1 Crosshair cursor
2 Light pen
3 Digitizing tablet
[no parameter=1]

TY JUMp [row[co1 umn]] SPEC IFY CURSOR LOCATION

trow] = positive integer Workspace row
[no parameter=1]

[coknn] = i-8O 'dorkspace colunn
Fno parameter=1]

TN KILI NOT USED

TY LEArn ( key/macro)[ str ing] PROGRAM A KEY OR MACRO

(key/macro) = printable character ASCII key
ASCII decimal equiv ASCII key or CTRL char.
m-m6 Internal macro
F1-F13 4027 function key
S1-S13 Shifted function key
P0-P9/P./PT/PE/PS/PB 4027 pad key
Pseudo-ADE Function or pad key

[string] = del imited character string Printable characters
one or more ADE values ASCl I characters
any combination of ADES

and del imited strings
Fno parameter=c1ear key or

macro]
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Table A-1. 4027-M0DE Commands (continued)

COMMAND PARAMETERS PURPOSE

TY LEFt Ccount] MOVE CURSOR LEFT

Lcount] = positive integer Number of coltnns
[no parameter=1]

TY LlNe [type] SELECT A LINE TYPE

TY E1 ine] = i-8 Standard 1 ine types
TN 9 User-defined line

E Erasing line
P Endpoints only
Lno paraneter=1]

RG LPRint [prt][chan]Lsq]Lrot][rdc][} ine][ff] SET PRINTER OPTIONS

[prt] = 1-25 Printer nunber

[chan] = A 1/0 channe) A

B 1/0 channel B

L sq] = D Direct
S Square (compensation)

trot] = H Hor izontal
V Vertical

Írdc] = F Full size
R Reduced

[line] = C Computer (host)
K Keyboard
E Either
N Neither (graphics only)

[ff] = L Leading forní feed
T Trail ing form feed

Eno parameter=no change for all settings]
power-on defau1t=NOVRAM for all
settings
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Table A-1. 4027-M0DE Cormands (continued)

COMMAND PARAMETERS PURPOSE

TY MAP (co1or#)(hue)[1 ightness][saturation] DEFINE A COLOR

(co1or#) = C0-C7 Color nunber

(hue) = 0-360 (Tektronix color std)

[Jightness] = O-lOO (Tektronix color std)
[no parameter=1OO]

[saturation] = O—lOO (Tektronix color std)
[no parameter=1OO]

TY MARgins Óeft[right]] SET WORKSPACE MARGINS

[left] = 1-79 Left margin
[no paraneter=1]

[right] = 2A3O Right margin
[no paraneter=80]

TY MIX (co1or#)[red[green[b1ue]]] DEFINE A COLOR

(co1or#) = C0-C7 Color nmber

[red] = O-lOO °; red
[no paraneter=1OOj

[green] = O-1 00 %
green

Ino parameter=1OO]

Eb1ue] = O-lOO % blue
[no paraneter=1OO]

TY NONI tor [1ines][source][source] DEFINE A MONITOR

[lines] = i-µ Nimber of lines
[no paraneter=no change]
34 when 4027 MODE entered

[source] = H Ho st
K Keyboard
[no paraneter=source of the

command becomes the source
of monitor text]

H,K when 4027 MODE entered
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Table A-1. 4027-M0DE Ccmmands (cont inued)

COMMAND PARAMETERS PURPOSE

RG MOVe (LL x)(LL y)(UR x)(UR y)(tox)(to y) COPY VIDEO DATA

(LL x) = integer Lower left x
( from)

(LL y) = integer Lower left y (from)

(UR x) = integer Upper right x (from)

(UR y) = integer Upper right y (from)

(to x) = integer to x (lower left)

(to y) = integer to y (lower left)

RG NBlts (bits) SET NUMBER OF BITS

{bits) = 7 7 bits per byte
8 8 bits per byte
power-on defau) t=N0VRAM

TN PAD NOT USED

TP PARity [parity] SET PAR ITY

TY [par ity] = E Even
TY O Odd
TY H High
RG L Low
TY N None
TN D Sane as "none"

Lno parameter=N]
power-on defau1t=NOVRAM

TN PASs NOT USED
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Table A-1. 4027-mDE Commands (continued)

COMMAND PARAMETERS PURPOSE

TY PATtern (pat#)Lbg]Lfg[va1ues[fg[va]ues....]]]] DEF INE A PATTERN

(pattern//) = PO-P11f) Pattern number

L%J = CO-CJ Background color
[j1o parameter=Cj]

(jfg] = C0-C7 Foreground color
baiues] = (va1),(val),(val)... Binary values defining

the pixels in each row
of the pattern cell to
be displayed in the
foreground color

[no ífgLva1ues]]=so]id background]

RG PAUse Ídei ay] SET TRANSMISSI0N DELAY

Ídelay] = O

- 127 Delay between bytes ( in

[no parameter=0] tics) transmitted by
power-on default=N0VRAM the enhanced terminal

RG PElAud (baud) SET PRINTER BAUD RATE

(baud) = 50/75/110/134/200/300/600 Printer xmit/rcv rate
1 200/1800/2000/2400/3600/
4800/9600

power-on defaul t=N0VRAM

TN PERipherals NOT USED

RG PF Key [setting] SET PF KEY USAGE

[setting] = Y Loca) use of PF keys
Remote use of F keys

Eno parameter=L]
power—on default Y

A-13



Command Reference

Table A-1. 4027-M0DE Commands (cont inued)

COMMANÚ PARAMETERS PURPOSE

TY P IE ( radi us)l startLend[ incranent]]] DRAW A FILLED ARC

( rad ius) = posi tive integer Radius in pixels

[start] = integer Start angle in degrees
Eno parameter=0]

[end] = integer End angle in degrees
[no paraneter=360]

[incrment] = positive integer Vertex increnent
[no parameter=4]

TY POLygon (x)(y)Cx,yrx,y....[x,y]]] DRAW A FILLED POLYGON

(x) = integer Begin x coordinate

(y) = integer Beg in y coord inate

[X] = integer Vertex x coordinate

[y] = integer Vertex y coordinate

TN PROmpt NOT USED

RG RASter ( data) RECEIVE VIDEO DATA

(data) = stream of bytes ( repeating Video data
data may be compacted; e.g.,8( AB) = ABABABABABABABAB)

RG REAdback (count) TRANSMIT VIDEO DATA

(count) = positive integer Number of pixels

TP REPort (report id) REPORT STATUS

RG (report id) = -1 Firmware version
TN 00 Dummy reportTY 01 Text cursor statusTY 02 Graphics beam statusTY 03 Crosshair statusTN O4-i 4 Dummy reports

TN RD9\AN
NOT USED
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Command Reterence

Table A-1. 4027-M0DE Cormnands (continued)

COMMAND PARAMETERS PURPOSE

TY RiGht ícomt] MOUE CURSOR RIGHT

Ecomt] = posi tive integer Number of columns

bo parameter=1]

TY RMAp (coiorY )( hue)[ |¡ghtnessLsaturatiorÍ]] DEFINE A COLOR (REL)

(coIor//) = C0-C7 Color ni.rnber

(hue) = 0-360 (Tektronix color std)

ÍJightness] = O-lOO (Tektronix color std)
[no pararneter=0]

Csaturation] = O-lOO (Tektronix co1or std)
t no parameter=0]

TY RPGlygon (rx)(ry)Erx,ry[rx,ry....Erx,ry]]] DRAW A POLYGON (REL)

(rx) = integer Begin x (relative)
(ry) = integer Begin y (relative)

[rx] = integer Vertex x (rdative)

[ry] = integer Vertex y (relative)

TP RSS Lstart[stop]Csetting] REMOTE STÁRT/STOP

TN [start] Not used

TN E stop] Not used

TP Csett¡ng] = N No XON/XOFF
TY B Use XON/XOFF
TN H Same as B
TN T Sane as B

[no parameter=13]

power-on defau1t=NMRAP\

TN RUP
ldí)T USED
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Command Reference

Table A-1. 4027-M0DE Commands (continued)

COMMAND PARAMETERS PURPOSE

TY RVEctor (rx)(ry)Frx,ry[rx,ry....Erx,ry]]] DRAW VECTORS (RELATI VE )

(rx) = integer Begin x (relative)

(ry) = integer Begin y {relative)

[rx} = integer Endpoint x { relative)

Lry] = integer Endpoint y (relative)

RG SAVe SAVE VALUES IN NOVRAM

ag sb Its kits] set stop bits

[bits] = 1 1 stop bit
2 1.5 stop bits
4 2 stop bits
Fno parameter=1]
power-on defau1t=NOVRAM

TN SENd NOT USED

TN SET NOT USED

TP SHRink [scal ing] SET THE SCALING FACTOR

TY LSCM ing] = N No, standard 4027
TY Y Yes, from 4010 coord
TN H Not used
TN B Not used
RG D Di rect (

screen coord)
Lno paraneter=Y]
power—on defau1t=N
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Command Reference

Table A-1. 4027-M0DE Commands (continued)

COMMAND PARAMETERS PURPOSE

TY SNOopy [setting] ENABLE CONTROL CHAR

[setting] = Y Yes, display CTRL char
N No CTRL char display
[no parameter=Y]
power—on defau1t=N

TY STOps [n[n[n[nCn[nCnCnCn[n]]]]]]]]]] SET TAB STOPS

[n] = i-8O T& stops (low-high)
[no paraneters=a1l tabs cleared]
power-on defaul t=N0VRAM

TY STRing (string) ENTER STRING OF TEXT

( str ing) = del imited character string; Printable characters
one or more ADE values; ASCl l characters
any comb ination of ADES and

delimited strings

TP SYMbol (Char#)(font)[bg][fg[va]ues]].... DEFINE A NEW SYMBOL

TY (char#) = 32-127 Character nuriber

TN ( font) = 1 Not Used
TY 2 User-defined font
TN 3-3Q Same as 2

TN y Not used

[bg] = C0-C7 Background color
[no parameter=C7]

[fg] = C0-C7 Foreground co?or
[values] = (va1),(val) ,(va1)... Binary values defining

the pixels in each row
of the character cell
to be displayed in the
foreground color

[no [fg[values]]=so1 id background]

TY SYStat DISPLAY STATUS

TY TAB [count] MOVE THE CURSOR BY TABS

[count] = positive integer Number of tab stops
[no parameter=1]
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Command Reference

Tatñe A-1. 4027-M0DE Ccmmands {continued)

COMMAND PARAMETERS PURPOSE

qg TERminal {type) IDENTIFY TERMINAL TYPE

{type) = 1 Model 925 or f)5O

= 2 Model gio, 912, or 920

[no parameter= O]

power-on-defau) t=N0VRAM

TY TEst CREATE TEST DISPLAY

RG TRAiler [code][code] DEF INE TRAILER CODES

[code] = J-127 ASCII decimal equiv
[no parameter=no trailer code]
power-on default=N0VRAM

TY UP Fcounú MOVE CURSOR UP

Lcomt] = posi tive integer Number of rows
fno parameter= I]

TY VECtor (x)(y)Lx,yíx,y]].... DRAW VECTORS

(X) = integer Begin x coordinate

( y) = integer Beg in y coord inate

[X] = integer Endpoint x coordinate

[y] = integer Endpoint y coordinate

TN VRtjle NOT USED

RG VIEw Lsetting] ENABLE/DISABLE DISPLAY

[setting] = O Graphics disp}ay off
i Graphics display on
[río pararneter=1]
power—on default=1
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Command Reference

Table A-1. 4027-M0DE Ccmmands (continued)

COMMAND PARAMETERS PURPOSE

TY WORkspace [l ines][source1Cource] lNlTIALIZ£ A WORKSPACE

Li ines] = Q_33 Number of I Ines

[no parameter=no change]
O when 4027 MODE entered

fsource] = H Host
K Keyboard

[no paraneter=source of the
command becomes the source
of monitor text]

H,K when 4027 MODE entered
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Command Reference

Table A-2. 401O-MODE Control Sequences

CONTROL SEQUENCE PURPOSE

(BEL) Sound audible tone
(BS) Move cursor one colinn left
( CAN) Change to TRANSPARENT MODE

( CR) Reset drawing color to white, reset line type, and

enter Text Mode at start of current line
(EM) Clear the screen and reset drawing color to white
( HT) Move cursor one colunn right
(LF) Move cursor one row down
(SUB) Clear TRANSPARENT-MODE display
(VT ) Fbve cursor one row up

(ESC) Begin escape sequence
(FS) Enter Point Plot Node
(GS) Enter Vector Mode (enter 4010 MODE f rom

TRANSPARENT MODE)

(US) Enter Text Mode at current graphics beam position
(ESC)(ENQ) Send status and cursor data to host
(ESC)(FF) Erase screen, enter Text Mode at home position

(top left) , set Marg in 1, reset 1 ine type, and

reset Complanent Mode
(ESC)(ETB) Hardcopy dunp (optional pr inter interface

required)
(ESC)(SUB) Enter Graphics Input Mode (crosshair cursor, I ight

pen, or digitUing tab)et) and set Bypass Cond.
(ESC)' Select normal line (4027 line type I)
(ESC)a Select dotted line (4027 line type 2)
(ESC)b Select dash line (4027 line type 3)
(ESC)c Select dot/long-dash I ine (4027 line type 4)
(ESC)d Select dash/long-dash line (4047 line type 5)
(ESC)e Select long-dash/three-dot I ine (4027 line type 6)
(ESC)f Select long-dash line (4027 line type 7)
(ESC)g Select long-dash/three-dash (4027 1 ine type 8)
(£SC)x Select line type 9 (user-defined 7ine)"'
(ESC)"0g Enter TRANSPARENT MODE

(ESC)"6g Enter 4027 MODE from 4010 NODE

(ESC)"7g Enter 4010 MODE from 4027 MODE

* The user-defined line, defined in 4027 MODE, can be selected in 4010 MODE.
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Command Reference

Table A-jj. Mi sceli aneous Control Sequences

CONTROL SEQUENCE

.

PURPOSE

(STX) Enter/exit Key Mode, from keyboard onl y
( unless

another character is selected by the user)
(ESC)(0P) Clear screen (FI)
(£SC)(3Q) Enter/exit 4027 MODE (F2)
(ESC)(0R) Enter/exit 4010 MODE (F3)
(ESC)(0S) Hardcopy dtmp (F4; optional pr inter interface

required)
(ESC)"0g Enter TRANSPARENT MODE

(ESC)"6g Enter 4027 MODE from 4010 MODE

(ESC)"7g Enter 4010 MODE from 4027 MODE

Tab)e A-4. N9VRAM ERROR Default Settings

Baud 4800, 48O0 Xmit/recv=48Oó
Ec ho L Loc a)

Entry Mode 2 4027
GIN input source 1 Crosshair cursor
Printer options 1 Printer 1

(Others to be

defined)
Left Margin 1 Col umn 1

Right Margin 80 Column 80
Number of bits 8 bits
Parity N None
Pause O None
PF key L Local
Renote start/stop Y XON/XOFF (DCi/W3)
Stop Bits 1 One stop bit
Tab stops — None
Terminal O ADM

Trailer code 1 A (CR)

Trailer code 2 N None
RESET
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APPENDIX B

-
STANDARD CHARACTER FONTS
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APPENDIX C

- MNEMONICS DISPLAYED IN SNOOPY MODE

Table C-l lists the mnemonics that are displayed in Snoopy Mode for normally
nonprintable ASCII control characters.

Table C-1. ASCl l Control-Character Mn«nonics

Character Mnemonic Control Function

NUL Njj Null (time fill character)
SOH Sj-j Start of header

STX SX Start of Text
ETX EX End of Text
EDT Ej" End of Transmission
ENQ Eq Enquire
ACK ÁK Acknowl edge

BEL 4 Bell (Sound Audible Alert)
f3S % Backspace

HT H
T Horizontal Tab

LF (-F Line Feed

VT 4 Vertical Tab

FF FF Form Feed

CR Cfj Carriage Return
SO S() Shift Out

SI SR Shift In

(Continued on next page)

.
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Table C-1. ASC II Control—Character Nimnonlcs (continued)

Character Mnemonic Control Function

OLE (JL Data Link Escape

DC1 Oj Device Control l (XON)

DC2 % Device Control 2

m % Device Control 3 (XOFF)

OC4 (J4
Device Control 4

NAK Np¢ Negative Acknowledge

SYN Sy Synchronl zation Character
ETB E 8 End of Transmission Block
CAN CN Cancel

EN %1 End of Medim
SUB % SDstitute
ESC EC Escape ( Control Sequence introducer)

FS FS Field Separator
GS GS Group Separator
RS R$ Record Separator
US 4 Unit Separator
DEL a Delete (NOt Strictly a Control Character)

.

~
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APPENDIX D

-
F IRMWARE IDENTIF ICATION

The six 2764-type ROM firmware chips located on the RGlOOO Board are label ed

with an identi fication ntmber code. Each chip is marked with the firmware
nunber, the version number, the ROM location number, and the hexadec iína1 code

for the checksi-rn associated with that chip.

Figure D-1 (below) shows a typical ROM ID number with its various fields of
information. If it is necessary to know the firmware version of the ROMS

installed in the RG1OOO, consult the figure and check the version ninber of the
ROMS on the RGlOOO Board in your terminal.

VERSION NUMBER

FIRMWARE ROM

"""
>—)Á

=:°'

="í
l""r"""'

CHECKSUM CODE

(HEXADECIMAL)

ROM ÍDENTIFlCATlON NUMBER

Figure D-1. ROM ldenti f ication Nmber
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APPENDIX E

- CHARACTER-CODE CHARTS

The fi rst 32 ASC l l characters are the control characters; the other 96

characters, in addition to their normal mean ings, are used to represent the
graphics coordinates in 401O-MODE graphics. Table E-l lists the ASCII control
character s and the keys ( shi fted or unshi fted) used to send them. Table E-2

lists ASCII characters and the corresponding 4010 high-X or high-V coordinate
values, Table 6Ü 1 ists ASC l l char acters and the correspond ing 4010 low-X

coordinate values, Table E-4 lists ASCl l characters and the corresponding 4010

low-V coordinate values. Table E-5 ] ists the Pseudo-ADEs (decimal equivalents)

,
that represent Tektronix 4027 keys simulated with the Key Mode menu.

Tab1e E-1. ASCl l Control Characters

ASCII KEYBOARD BINARY HEXADECIMAL OCTAL DEC IMAL
CHARACTER KEYS CODE CODE CODE EQUIVALENT

NUL (CTRL SPACE) P00O0OOO 00 000 O

SOH (CTRL A) P0OOOOC)1 01 001 1

STX (CTRL B) P00OOO1O 02 002 2

E"ÍX (CTRL C) PCOOOO11 O3 0Q3 3

£O"i (CTRL D) POOOQ10O 04 004 4

ENQ (CTRL E) P0OOO1O1 O5 %5 5

ACK (CTRL F) PO0OO11O O6 OÓ6 6
BEL (CTRL G) POClOO111 07 ®7 7

BS (BACKSPACE) PO001OOO OB 010 8

or (CTRL H)
HT (TAB) or P00O1OO1 og 011 9

(CTRL l)
LF (LINEFEED) POO01O1O DA 012 10

or (CTRL J)
VT {CTRL K) po0o1o1i OB 01 3 11

FF {CTRL L) PO0O11OO DC 014 12
CR (RETURN) or POOO11O1 OD 01 5 U

(CTRL M)

SO (CTRL N) POOO111O DE 016 14
sí (CTRL O) POOO1111 OF 017 15
OLE (CTRL P) P001Cl000 10 020 i6
DC1 {CTRL Q) P0Ol0O01 11 021 17
DC2 (CTRL R) PO01OO1O 12 022 i8
DC3 (CTRL S) POO1OO11 1jl 023 KDC4 (CTRL T) P0O1O1QO i4 024 20
NAK (CTRL U) POO1O1O1 15 025 21

SYN (CTRL V) POO1O11O i6 026 22
ETEI (CTRL \4) POO1O111 17 027 23
CAN {CTRL X) P001lOOO 18 Q30 24
EM (CTRL Y) POO11OO1 n oy 25
SUB (CTRL Z) POO11O1O 1A Q32 26
ESC (ESC) or POOl1O11 IB 033 27

(CTRL C)
FS (CTRL \) POO111OO lC W4 28
GS (CTRL I) POO111O1 ID 035 29
RS (CTRL ^) POO1111O IE O36 3Q

US (CTRL ?) POO11111 IF 037 31
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Table E-2. ASCII Characters/40iO High X or Y Coordinates

ascii 4010 binary hexadecimal octal dec imal

character high x/y code code code equivalent

sp o p010oooo 20 040 32

! 1 p01oooo1 21 041 33
" 2 po1o0o1o 22 042 34
g 3 po1ooo11 23 043 35
$ 4 po10o1oo 24 o44 36
% 5 P01OO1Ol 25 U5 37
g 6 1'0100110 26 O46 A
' 7 PO1OOl11 27 047 39
( 8 p01o1ooo 28 Bo 40
) 9 POlO10O1 29 om 41

* 10 po1o1o1o 2a 052 42
+ 11 PO1O1O1l 2b o53 43

, 12 po1o11oo 2c o54 44

- i3 POlO11O1 2d 055 45

. i4 po1o111o 2e O56 46

l U POlO1111 2f 057 47
O i6 P011OOOO flO O60 48
1 n po11ooo1 31 o6i 49
2 i8 po11oo1o 32 062 5q
3 R po1i0o11 33 o63 51
4 20 po11o1oo 34 o64 52
5 21 POl1O1O1 35 065 53
6 22 po11o11o 36 o66 54
7 u PO11O11l 37 U7 55
8 24 po111ooo % op 56
9 25 POl11OO1 39 Wj 57
: 26 po111o1o u 072 58
; 27 POl11O11 y3 W3 59
< 28 P01lll00 3c O74 60
= 29 POl111O1 % 075 61

> 30 PO1l111O % 076 62
? 31 po111111 3f 077 63
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Table E-3. ASCII Characters/4OiO Low X Coordinates

ASCII 4010 BINARY HEXADECIMAL OCTAL DEC IMAL
CHARACTER LOW X CODE CODE CODE EQUIVALENT

@ C) P10OOOO0 40 100 64
A 1 P1OCOOO1 41 101 65
B 2 P10OOO1O 42 102 66
C 3 P1QOOO!l 43 1Q3 67
D 4 p1oo01oo 44 i04 68
e 5 p1ooo1o1 45 105 69

f 6 p1ooo11o 46 iO6 7q
G 7 P1OOO111 tq iO7 71

h 8 P10Cl1O0O 48 110 72
i 9 p1oo1do1 49 111 73

j 10 p1oo1o1o 4a 112 µ
k 11 p1oo1o11 48 ii3 75

l 12 p1oo11oo 4c ii4 76
m U P1OO11Ol 40 ú5 77
n i4 P1OOl11O 4e ii6 78
o t: p1oo111i 4f 117 79
p i6 p1o10ooo 50 120 80
Q n p1q1oqo1 51 121 81

r i8 p1o1oo1o 52 122 82
s 19 P1O1OO1l 53 123 83

t 20 p1o1o1oo 54 124 84
¢j 21 p1o1o1o1 55 ns 85
v 22 p1o1o11q 56 126 86
\d u p1o1o111 57 127 87
x 24 p1oi1ooo 58 Ao 88

y 25 p1o11oo1 59 1y 89
z 26 p1o11o1o 5a 02 go

[ 27 p101io1i 5b 133 91

\ 28 p1o111oo 5C 134 92

] 29 p1q111o1 5d i35 93

^ 30 p1c)1111o Se i36 94
31 P1O1l111 5f ñ7 95
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Table E-4. ASCII Characters/40iO Low Y Coordinates

ASCl I 4010 BINARY HEXADECIMAL OCTAL DEC INA!-
CHARACTER LOW Y CODE CODE CODE EQUIVALENT

" U P11OO0OO 60 i4O 96

a 1 P11OOOO1 61 i4i 97
b 2 P11OOO1O 62 U2 %
c 3 P11OOO11 63 143 99
d 4 P11OO1OO 64 i44 100

e 5 P11OO1O1 65 145 101

f 6 P11OO11O 66 i46 102
g 7 P11OO111 67 147 1W
h 8 P11O1OOO 68 150 1O4
i 9 P11O1OO1 69 151 iO5

j 10 P11O1O1O 6A U2 106
k 11 P11O1O11 6B i53 107
1 12 P11O11OO 6C i54 1O8

m A P11O11O1 6D 155 109
n i4 P11O111O 6E i56 110
o i5 P11O1111 6F 157 111

P i6 P111OOOO 70 i6O 112
C 17 P111OOO1 71 i6i 113

r i8 P111QO1Q 72 162 114
s 19 P111OO11 73 163 115

t 20 P111O1OO 74 i64 ii6
u 21 1'1110101 75 165 117
v 22 P111O1lO 76 i66 ii8
w 23 Pl11O111 77 167 iH
x 24 P11110Olj 78 170 120
y 25 Pl111OO1 79 m 121

z 26 P1111O1O 7A 172 122
{ 27 P1111O11 7B 173 1U
( 28 P11111OO 7C iµ 124

3 29 P11111O1 7D 175 125

" 30 P111111O 7e 176 126
DEL 31 P11lil11 7f 177 127
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Table E-5. Tektronix 4027 Keys/Pseudo-ADEs

4027 key pseudo-ade 4027 key pseudo-ade

Function Key 1 (FI) 128 Shift-Function Key 1 (SI) 144

Function Key 2 (F2) 1 29 Shift-Function Key 2 (S2) 1 45

Function Key 3 (U) 1 30 Shift-Function Key 3 (S3) i46
Function Key 4 (F4) 1 y Shift-Function Key 4 (S4) 1 47

Function Key 5 (F5) 1 32 Shift-Function Key 5 (S5) 148

Function Key 6 K6) i33 Shift-Function Key 6 (S6) 149

Function Key 7 K7) 1 yi Shift-Function Key 7 G7) 1 50

Function Key 8 (Rñ 1 35 Shift-Function Key 8 (SB) 1 51

Function Key 9 (F9) 1 36 Shift-Function Key 9 (S9) 1 52

Function Key 10 (FlO) 1 37 Shift-Function Key 10 (SID) 1 53

Function Key 11 (Fil) 1 µ Shift-Function Key 11 (SIl) 1 u
Function Key 12 (F12) 1 39 Shift-Function Key 12 (S12) 1 55

Function Key U (F13) 140 Shift-Function Key A (S13) 1 56

Pad O (PO) i60 Pad 8 (PB) i68
Pad 1 (PI) i6i Pad 9 (P9) i69
Pad 2 (P2) 162 Pad . (P.) 170
Pad 3 (P3) 163 Pad Terminator (PT) 171
Pad 'l (P4) i64 Pad ERASE (PE) 172
Pa( 5 0'5) i65 Pad shift-erase (PS) 173
Pad 6 (P6) i66 Pad BK TAB (PB) 174
Pad 7 (P7) 167
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appendix f - spec if icati0ns

The foRowing speci fications apply to the RG1OOO enhancanent as installed in a

TeleVideo Model m, 912, !ñO, H(j, or 950 Video Terminal:

computer interfaces

eia rs-232c

Nonvo1atile mmory holds settings for parity (even, odd, none, high,

or low)
,

and independent transmit and receive rates of 5M 75, 110,

134. 5. i5O, 300, 600, 1200, i8ÓO, 2000, 2400, 36OÓ, 48OÓ, and 96ÓO

baud (bits/second)

Limited c®pátibi1ity with the following software packages' Z:U 4y?-,y
lSSCO's" DISSPLA® and TELLAGRAF® " * - ?' (,L- 4-Sb" ='<9"± Li aPrecision Visuals' M-3QO0" "

i 0/ '? .j
jlLclC

, Tektronix' PLOT 10'" " (All 4'J2- '
. ·

Signal Technology' s Interactive Laboratory System ( Ii-S®)

Megatek's Tenplate""
,M/J,,X,

_.

'sjt' »t-gt, g; y- 4j'jujs"yL) -
--""" """ ""

7/u 4úk, Qt'ct
graphics features

úó¿ /
F'2q?g1L

Character Sets: 8"^gU jj"
0 Standard ASCII dot matrix 'Uks U. · -

0 Standard APL dot matrix ~
0 User—defined dot matrix
© Standard ASCII vector characters
© User-defined vector characters

Enhanced text:

Vector characters are defined by height, width, I ine angle, fixed or
proport ional spac ing

Vector Drawl ng:

Draws vectors automaticaliy from vector endpoint coordinates.

Point P7otting:

Absolute addressing of points

Arc and Circle Drawiñg:

Defines arcs or circles by specifying center point, radius, and

starting and ending angles

Polygon Drawing:

Defines a polygon of any shape (up to 100 sides) by specifying vertex
points
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Area Fill:
Automatical ly fil Is c irctes or pol ygons wi th one of 64 shad ing

patterns

Line Formats:

Automatic generation of sol id, dotted, dashed I ines

Selective Erase:

Mode-independent selection of light, dark, or compl ement of data
intensity level

TRANSPARENT M0DE3

The Retro-Graphics PC board can be logical ly disconnected from the
terminal to permit use of the terminal ' s standard al phantmer ic and

editing features

Interactive Crosshair Cursor:

Crosshair cursor control led by four cursor control keys
.

Cursor i s
used to transmit X and Y coordinate information to host computer or to
Lke terminal for drawing graphics

Light Pen (option):

Graphics interaction with optional Model DE20-LP light pen in addition
to the crossháir cursor

1/0 Expander Model RG1O-l/O (option):

Provides connections for both a digitizing tablet and a pr inter (or
two pr inters) . Also provides connectors for a 1 ight pen and RS-170

video output via two dedicated RS-232 ports

Bit Pad or Printer Interface (option):

Model RG30-P| interfaces to the following printers: Epson m-8o,
MX-1OO; DEC LA34RA, LAIDO, LA120 with Texprint DECPLOT"; IDS Prism"
80, Prism 132, Paper Tiger"; Datasouth i80

Hodel RG31-Pl interfaces to the following printers: HP 2671G; Okidata
Microline; TI Omni 800" Model 810, Model 810 with Analog conversion
board; Anadex w-gooo, DP-9001, DP-9500, DP-9501; OÍ ivettí OPE TH240

RS-170 Video Output (option):

RS-1 7g) circuitry is contained in the RGlO-l /0 Expander ; a cable
attaches the Expander box to the adapter board. RS-170 Video Out put
provides connection to video hardcopy devices and r©ote monitors
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Ede LOGO] READER COMMENT FORM RETRO-GRAPH lCS"

REFERENCE MANUAL

Retro-Graphics" Terminal Enhancement, Model RG1000/TV60,61 ,62,63
For TeleVideo® Models gio, 912, 920, 925, and 95O Video Terminals

Part #60055530

Your comments will hej p us provide doct.unentation that is technically accurate
and easy to use. Please describe in as much detail as possible any

errors or omissions you encounter while using thi s manual
.

Gener al

comnents and suggestions for improvement are al so welcome.

Is the format of thi s manual convenient in size, organization, and readabii ity?

Yes No ( please below)

Are the concepts dearly explained?

Yes No (please ccmment below)

Are the terminal set—up instructions easy to follow?

Yes No { please comment below)

is the operation information sufficient for your appl ications?

Yes No ( please comment below)

LOCAT ION

IN MANUAL C0MHENT/SUGGESTION

Reader's Name: Company:

Position/Title: Address:

Department: Phone:

This manual is also used by:

( posi t ¡on/departmentF """ """ ( posi t ion"/departmen t
)

( posi tion/departme'ÁÍ)"""" " ( poÚÜoÁ/department ) '
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PREFACE

The RG1000/TV60 Retro-Graphics" terminal enhancment is a graphics upgrade designed
and manufactured by Digital Engineering, Inc. for the TeleVideo® Model 925 or 95O

video terminal. The RG100O/TV60 enhancment comprises both an RG1OOO GEN. II" Ma in
Logic Board and a TV60 Adapter Board. For ease of reference in thi s manual

,
RG1000/TV60 designates the model nurnber for the complete enhancanent package.

Thi s manual provides information and instructions for instal } ing the Retro-Graphics
enhanconent into the Te1eVideo Model 925 or 950 terminal; where differences occur ,
Model 92 5 information is ind icated parenthetically. No prerequi site techn ical
knowledge or special tools are required.

Operation instructions are contained in the RG1000-TV60/61/62/63 Reference Manual.
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SECTION 1

- lNTRODUCTION

This manual contains t he information necessary to install the Retro—Graph ics"
terminal enhancement Model RG1000/TV60 into a Tel eVideo® Model 925 or 950 video
terminal . The instructions include prepar ing the terminal fo r installation,
instal I ing the RG1000/TV60 circuí t boards, and connecting the RG1000/TV60 to the
existing Model 925/950 circuitry.

It is recommended that the entire manual be reviewed before beginning instal lation.

1.1 EQUIPMENT REQUIRED

The only tools required for this installation are a small straight-edge screwdriver
(such as a jeweler's screwdriver), a mediun straight-edge screwdriver, a small ( iñ )

Phillips screwdriver, a pair of diagonal cutters or other tool suitable for rmoving
cable ties, a ruler or other suitable measuring device, and a pair of pliers.

1.2 SHIPPING CARTON CONTENTS

Before beginning installation, verify that the shipping cartons contain the
following it©s in the installation kit (Figure 1—1).

DIGITAL ENGINEERING
ITEM PART NUMBER

Carton One (TeleVideo Adapter Kit):
TV60 Adapter Board 80121028

Retro-Graphics Daughter (RGD) Board 80121018

Low-Profile Socket (Attached to the RGD Board) 50017321
RGD Cable 55Oi9943

Power-to-Logic Cable 55019946
RGA Bus Cable 55019951
AC Power Cable 55Oi9957

Video Cable Assenbly 55020016

Screws, 4-4O x 3/4 (2) 6001 75%
Hex Nuts, 4-4O, with Captive Lockwashers (2) 6001Áoo
Standoffs, Threaded, 4-4O x 3/i6 (2) 60014205

Mounting Bracket (for the RG1OOC) Board) 70020005
4-4O x 3/8 Screws (4) 6®i66O0
Firmware MB3, 2764-Type ROMS (6) 10026758

Firmware RAl032, Configuration ROMS (2) 10026761
DIP Jimpers, .l-inch (ID) 50018210
Washer, nylon (4) 60012510
FCC Notice 6005102Q

Retro-Graphics Namepl ate 60054900
User Manual 6OÓ5553O

fnstallation Manual 60055531

Carton Two (RG1OOO Kit):
RGlOOO Main Logic Board

" 80021012
RG1OOO Cover Letter 6ÓO55525

l-1



Locate the ASSY nunber on the TV@ Adapter Board ( it wi 11 be either MA1058 or
MA1145). Record this ntnber to identify the board when ordering Retro-Graphics 1/0

options.

Inspect canponents for visible shipping damage. If there is a problem with the kit,
contact Digital Engineering at one of the following Customer Service nunbers:

(Boo) 952-8341 (CaÍifornia only)
(9i6) 447-7600 (West of the Mississippi River, except

Cal ifornia, Arkansas, and Louisiana)
(201) 575-5800 (East of the Mississippi, pius Arkansas and

Louisiana)
CARTON ONE

j RGD CABLE ]
j RGABUSCABL, 'lj

" . W60 ADAPTER BOARD " RETRO-GRAPHI es DAUGHTER

(RGD) BOARD

.

±á: dM=
P0\JER-T0-L0GIC CABLE

,
SCREVS, STANDOFFS,' NUTS

D
MOUNTING BRACKET

(FOR RGlOOO " ®®é9®
.

13 C3

BOARD) C0NFIGURATION ROMS (FH032)
WASHERS (4)

C" "

-

' í><l """AC POWER CABLE U 13 U
± 2764-TYPE ROMS

(j ' tj~—7 (F\NlQ33)

,,,,
MOUNTING SCRE\4S

'°' '"°°° '°"' inmxmnnoVIDEO CABLE ASSEHBLY
DIP JUMPERS

i

CARTON THC)

W

INSTALLATION USER MANUAL
MANUAL

:2.#:?9í=::::m':t:','!|'
" O

O

"

K * µ7 CFRPARTit) DE$WP¢F8TO¥:¿:;::%"'::{:S::: 3^=.': a°-: FCC NOTICE
Ei E & ELT2C E E E E E Erg MCARRIWnrE .=='===== -

RG1QOO BOARD

0 0

m RETRO-GRAPHICS

F igure l—1. insta lation Kit
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SECTION 2

- INSTALLATION

Install ing the RG1000/TV60 is a relatively simple process. The following procedures
detail efficient installation.

2.1 PREPARATION

Prepare the terminal according to the following steps and Figure 2-1.

1. Position the Model 925/950 on a flat working surface, with the back of the
terminal facing the installer. If the terminal is currently connected, turn
power off and disconnect the power cord and 1/0 cables.

2. Renove the two short screws located underneath the front of the terminal case
and the two long screws underneath the back of the terminal case. Save these
screws for later use. Renové the terminal case "top.

YARNING

A terminal may retain a high-voltage charge on certain
components even after power has been removed. Note any
manufacturer' s warnings and touch onl y the items
described in these installation procedures.

3
.

Cut the p] astic ties (2) that secure the TeleVideo power and video cables to
the right and left support structures at the back of the terminal; take care
to avoid danag ing the wi res themselves. Allow the cables to fall loosel y

f rom the support structure. The two mounting hol es are used l ater in
instal1ing the TV60 Adapter Board.

4. Set switches on the rear of the terminal as shown below. See the Te1eVideo

terminal Operator' s Manual for more details about these switches. See the
Setup Section of the Reference Manual for the RG1000-TV60/61/62/63 f or
instructions on setting up host compatibility.

Model 95O_
SWITCH SI DESCRIPTION SWITCH S2 DESCRIPTION

SI-1 down S2-1 up Edit = duplex
SI-2 down Baud = 96® S2-2 —— (Cursor)
S1—3 down S2-3 down
Si-4 down S2-4 down Par ity = no
S1-5 down Bits/byte = 3 S2-5 down

Si-6 down Stop bit = 1 S2-6 up Video = normal
S1-7 S2-7 down Mode = full duplex
S i-8 -

S2-8 up
si-g (Printer Baud) S2-9 down/up 60 Hz/50 Hz

SI-lO S2-10 (Keyckick)

Model 925—sane as model 95O, excepti
S2-1 down Edit = duplex
S2-2 down Emulation = 925
S2-7 up Mode = full duplex
S2—8 down

2—1
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2.2 INSTALLAT1ON PROCEDURES

RG1000/TV60 installation is divided into six parts:

0 lnstal1 ing the RG1OOO firmware
0 lnsta1ling the RG1OOO Main Logic Board

0 Installing the RGD Board

0 Connecting the Video Cable Assembly

0 lnsta11 ing the TV60 Adapter Board

0 Cabl ing and Ad justing the RG1OOO Main Logic Board

lnsta1l the Retro—Graph ics enhancement accord ing to the steps and i1lustrations
g iven in each procedure. Each item number in an illustration corresponds to a step
in the associated procedure.

2. 2. 1 lnstail ing the RG1OOO Firmware

lnstall the ROM firmware onto the RG1OOO Main Logic Board according to the following
steps and Figure 2—2.

1. Locate the identification ntnbers on top of the two RG1OOO configuration ROMS

( FM032). The first three digits on the top line identify the type of firmware
(032). The next two digits are the version nimber (10 for version 1.0). The

last digit in the first line of ID nunbers on each chip indicates the ROM

position on the RG1OOO Board. Install the ROM marked 032xx1 at U71 on the
RG1QOO Board; install the ROM marked 032xx2 at U72. Configuration ROMS can
have either a stripe or a notch at one end. The notch or stripe in each DIP
package must be oriented in the same direction as the notch i) lustrated in
Figure 2-2.

CAUTION

Use care when install ing each ROM; the leads are easily bent or
broken if they do not line up properly with the holes in the
socket. if the two rows of leads are slightly wider or narrower
than the socket, carefully bend an entire row against a flat
surface such as the edge of a table.

2. Locate the identification nunbers on top of the six 2764-type ROMS ( NQ33 )·
The ROMS are marked in the same manner as those in step 1. Install ROM 1

(marked 033xx1) at U1 on the RG1OOO Board; ROM 2 at U2; ROM 3 at U3, ROM 4 at
U4; ROM 5 at U5, and ROM 6 at U6. The notch in each DIP package must be
oriented in the sane direction as the notch illustrated in Figure 2-2.

Ensure that the ROMS are firmly in place.

2-3



VERSION NUMBER"

FIRM\AARE ROM "

NUMBER \
/P0SITION

" t II li l NUMBER

%1"{

"tCHECKSUM CODE

-
(HEXADECIMAL)

ROM IDENT1FlCATION NUMBER

2 2764-R0M1 ROM2 'RM3 ROM4 R0M5 R0M6

t t t t t k

2""))'))))'))))!'

Figure 2-2. lnstalling the RGlOOO Firmware
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2. 2. 2 Installing the RGlOOO Main Logic Board

Referring to Figure 2-3, install the RG1OOO Board accord ing to the following
procedures .

1
.

At the front of the terminal , loosen the screw that secures the CRT at the
upper right corner (three or four turns should be sufficient).

2. Attach the RGlOOO Board to the mounting bracket (ccmponent side away from the
bracket). Insert a nylon washer ( provided in the kit) between the RG1OOO

Board and the mounting bracket at the each of the four mounting hol es.
Attach in order: screw, RG1OOO Board, nylon washer, mounting brac ket.
Connect El to E2 and E4 to u with DIP junpers (provided in the kit) as shown
bel ow.

E1O E2 fü E6 E8

: l LA :

E9 El £4 E5 é7

3. SI ide the top of the mounting bracket (with RG1OOO Board attached) down onto
the shaft of the loosened screw on the CRT, guiding the bottom of the
mounting bracket onto the two screw housings of the terminal case bottom.
Ensure that the assembly is pushed down all the way. Tighten the sc rew
loosened in the first step.

). Loos'¶"u
I

mwrtn

l l ,,j/jjj
,,,,,, ,,, ,,y,,AT EACH OF FOUR

y 'I

J"
i O

.
O i

SCREW LOCATIONS

l
U

ÁL

— ~+ ~ — ~ ~ ~ - - - -- .
B

j rl
d

r"
,µp"

@

\

RG1OOO BOARD I

- ~ON HOUNTIHG

" """'
W C, a V
)

- qO

'g9

@
MOUNTING BRACKET BOTTW

Figure 2-3. Insta11 ing the RG1OOO Main Logic Board
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2. 2. 3 lnsta1l ing the RGD Board

install and cable the Retro-Graphics Daughter (RGD) Board according to the fo17owing
steps and Figure 2-4.

1. Holding the 1/0 interface panel attached at the rear of the TeleVideo
Terminal Control Board, pull up and back to SI ide the Terminal Control Board

approximately hai fway out of the terminal .

2. Locate the UART chip on the Terminal Control i3oard8

TERM)NAL CONTROL BOARD ASSEMBLY NUMBER (LOCATION) SOCKET

MODEL 925 8900014 (left edge, viewed from the rear) Ajl2
MODEL 925 B900014-002 (toward front of the terminal) A4
MODEL 9% B900002 (left edge, viewed fran the rear) A50

3. Remove the UART chip from the Terminal Control Board and insert it into the
socket on the RGD Board. Make sure the notch in one end of the chip faces
the sane way as the notch in the connector (underside of the RGD Board).

CAUT ION

Leads are easil y bent or broken when ronoving a chip from its
socket. If an lC renovai tool is not available, CAREFULLY pry
the chip up with a screwdriver or similar implenent. Pry each
end up SI ightly, alternating until the chip canes out easily.

4. Attach the low-profile socket to the connector on the underside of the RGD

Board (the notches in the socket and the connector should face the sane way).
The socket raises the RGD Board to clear Terminal Control Board components.

5. Insert the RGD Board into the socket from which the UART was rmoved in

step 3. Make sure the notch in the UART faces the same direction it d id
before it was ranoved from the Terminal Control Board.

6. Attach the RGD Cable (the connector with an arrow on the inside face) to the
16—pin connector on the RGD Board

.
The arrow on the cable connector

corresponds to the pin marked "1" on the RGD Board.

7. Attach the other end of the RGD Cable to J4 on the W6O Adapter Board. The

arrow on the outside face of the cable connector corresponds to the arrow on
the TV6O Adapter Board connector ( pin I).

Verify that all connections are correct and all connectors are firmly seated.

2-6
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BOARD
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BOARD ASSY #9QQ002

Figure 2A. RGD Board Connections
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2. 2Á Connecting the Video Cable Assembly

Refer to Figure 2—5 to make the following video connections.

1. Detach the video connector from P2 on the TeieVideo Terminal Control Board
.

Attach this connector to the Video Cab le Assembly prov ided in the
installation kit. The connector is keyed to attach correctly.

2. Attach Video Cable Assembly connector A to P2 on the Tel eVideo Terminal
Control Board. The connector is keyed for proper connection.

3. Attach Video Cable Assembly connector B to n on the TV60 Adapter Board;

attach connector C to J6 on the TV60 Adapter Board. The connectors are keyed

for proper connection.

4. Detach the connector from PIÓ on TeleVideo Video Control Board. Rel ease the
yellow wire by pressing the point of a small screwdriver against the cl ip
that shows through the hole in the connector. Pull the wire out of the
connector .

5. On the Video Cable Assembly, locate the connector with a single orange wire
in the middle hole. Detach this connector and insert the yellow Televideo
wire in the left-hand hole (orient the wire so the flat side of the CI ip
faces the hole in the connector) .

Tug the wire gently to be sure it is
seated properl y in the connector. Reattach the connector to the Video Cable

Assembly.

6. insert the orange wire from the Video Cable Assembly into the hole from which
the yellow TeieVideo wire was pulled (orient the wire so the flat side of the
CI ¡p faces the hole in the connector). Tug gently on the wire to ensure
proper seating. Reattach the video connector to PIÓ on the TeleVideo Vi deo

Control Board.

7. SI ide the TeleVideo Terminal Control Board back into place, pull ing up and

pushing forward unti 1 the 1/0 connector panel on the back of the Terminal
Control Board is flush with the back of the terminal case.

Verify that all connections are correct and ail connectors are firmly seated.
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2. 2. 5 install ing the TV60 Adapter Board

Prepare and install the TV60 Adapter Board accord ing to the fol 1 owl ng steps and

Figure 2-6.

1. Locate the serial nunber on the W6O Adapter Board and install DIP jtmpers
across the pins indicated:

MODEL 925

Level i Board (PC-1058 REV A in upper right-hand corner): E1/E2, @/E1O,

TB1/TB2, TB3/TB4

Level li Board (PC-1145 REV Al written just left of the middle of the board):
E27/E28, UÜE32, íí5'N56, E57/E58, E60/E62, E63/E65, E66/E68

Level Ill Board (PC-1045 REV A2 or PC-1145 REV A2 in upper right-hand
corner): E27/E28, E31/E32, E54/£55, E57/E58, E6O/E62, E63/E65, E66/E68

MODEL 95O

Level I Board (PC-1058 REV A in upper right-hand corner): E1/E2, ÉWü«
TB1/TB2, TB5/TB6, TB7/TB8

Level li Board (PC-1145 REV Al written just left of the middle of the board):
E27/E28, E29/E30, E33/E34, E54/E56. E57/E58, E60/E62, E63/E65, E66/E68

Level Ill Board (PC-1045 REV A2 or PC-1145 REV A2 in upper right-hand
corner): E27/E28, E29/E3Q, E33/U4, E54/E55, E57/E58, £60/E62, E63/E65,
E66/E68

2. Detach the power supply cable from K1 on the Televideo Power Supply Board.
Attach this cable to J1 on the W60 Adapter Board.

3. Attach the power-to-logic cable to J1O on the TV60 Adapter Board. The

connector is keyed to attach correctly.
4. Install the TV60 Adapter Board to the rear support structure of the terminal

with the 4-40 x 3/4 screws, threaded standoffs, and hex nuts/lockwashers.
Insert the screws fran the inside of the supports, assmb1ing the hardware in

the fol lowing order: screw, TeleVideo support, threaded standoff ,
TV60

Adapter Board
,

and nutl lockwasher . Before securing the TV60 Adapter Board,

route the power-to—log ic cable between the bottom standoff and the mounting
screw (and between the adapter board and the terminal chassis). Tighten t he

nut with pI iers to secure the TV60 Adapter Board.

5. Attach the Retro-Graphics AC power cable to K1 on the Televideo Power Supply
Board and to J2 on the TV60 Adapter Board. The connectors are keyed for
proper attachment.

Verify that all connectors and junpers are correct and firmly seated.
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2.2.6 Cabl ing and Ad justing the RGlOOO Main Logic Board

Connect and adjust the RG1OOO Main Logic Board according to the following steps and

Figure 2-7.

1. Connect the power-to-logic cable (from J1O on the TV60 Adapter Board) to J2

on the RG1OOO Main Logic Board. The connector is keyed to attach correctly.

2. Connect the RGA Bus cable from J3 on the RG1OOO Board to A on the TV60

Adapter Board. The cable is folded for proper attachment. The arrow on t he

connector to the RG1OOO Board should be at the top and visible; the arrow on

the connector to the TV60 Adapter Board should be at the right (toward the
TeleVideo power supply) facing the CRT.

3. Verify that all connections are correct and all connectors are firmly seated.
After instal1ation of the RG100O/TVÉíO circuit boards (but before the terminal
case is reassembled) ,

make the following checks and ad ju5tments¿

a. Apply power to the terminal .
To ensure that the terminal is in 4027

Mode, make the following entr les from the keyboard within five seconds

after power is appl ied: *
Press the CTRL and b keys shnultaneously
Press the right arrow key once

Press RETURN**

Then type one of the fol Iowi ng sequences to enter and save a val ue
identifying the terminal model:

!TER 1 !SAV [RETURN] (TeleVideo 925/950)
or

!TER 2 ISAV [RETURN] (TeleVideo 910/912/9200

Power the terminal off and back on. After a brief delay the following
message should be displayed on the screen:

V1.3 (C) Copyright Digital Eng ineering, Inc. 1982

Type the fol1owing sequence:

I
NOR 33;!GRA 1,33;!ERA G CO [press RETURN]

The upper part of the screen ("workspace" part of the display) should be

bright (all dots on).

'k It is not abnormal for a Retro—Graphics enhanced terminal to initia11y
power on with the message NOVRAM ERROR. This message appears if nothing has been

prev iously saved in nonvoi atile manory. If the message occurs after one or more
values have been saved, it indicates a failure of the nonvolatile RAM.

** The "(CTRL b), right arrow, RETURN'! sequence enters Key Mode, then selects
4027 Mode. Ignore the display on the screen; it may not be correct until after the
terminal model has been identified to the RGlOOO in the next step.

2-1 2



b
. Locate potentiometer R20 on the W6O Adapter Board (midway across from

J 6) . If the adapter board has two potentiometers, ] ocate the pot
Iabelled R14. This "pot" ad justs the intensity of combined Televideo and

Retro-Graphics video. Using a smai 1 staight-edge screwdriver, ad just R52

until the workspace is displayed at the brightness desired for graphics.
Then vary the CONTRAST control at the back of the terminal until the
ccmmands at the bottom of the screen are d ispl ayed at about the same

intensity ( it should be possible to ad just the alphanmeric display both
above and below the brightness of the graphics video). Make sure R52 i s
ad justed to the desired brightness; the only external ad justment after
closing the terminal is the CONTRAST control, which does not affect the
brightness of Retro-Graphics video.

c .
A 4G3 aspect ratio is required to display graphics in correct proportion.
This is achieved by adjusting display width with potentiometer R25 on the
RG1OOO Board ( located about three inches from J3). Measure the height of
the display with a small ruler. Multiply the height by i.0303O3, then
multiply the result by 4. Divide the result by 3. Thi s calcuÍation
produces the desi red width measurment. Use a small screwdriver to
ad just the potentiometer unt ii this width i s achieved (horizontal
measurment) .

Turn the screw as many turns as necessary to ad just the
display.

4. When displ ay intensity and width are properly ad justed, replace the top of
the terminal case and secure it with the screws ranoved in Section 2.1.

5. Af f ix the "FCC Notice" to the rear of the terminal and the Retro-Graphics
nameplate to the front of the terminal case (lower right corner).

lnstal lation is complete; see the RG1000-TV60/61/62/63 Reference Manual for setup
and operation of the enhanced terminal.
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Figure 2-7. Connecting the RG1OOO Main Logic Board to the TV60 Adapter Board
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~~= READER COMMENT FORM RETRO-GRAPHICS"

INSTALLATION MANUAL

Retro-Graphics" Terminal Enhancanent, Model RG1000/TV60

For the TeleVideo® Model 925 or 9SQ Video Terminal
Part #60055531

Your comments wi }] hel p us provide docunentation that is technical ly accurate and

easy to use. Please describe in as much detail as possible any errors or emissions
you encounter whi ) e usi ng thi s manual

.
General comments and suggestions for

improvanent are al so welcome.

Is the format of this manual convenient in size, organization, and readabil ity?

Yes No ( please connent below)

Are the instructions complete and easy to follow?

Yes No ( please comment below)

Are the ¡}]ustrat¡ons clear and complmentary to the text?

Yes No ( please comment below)

Were there any cases in which the hardware did not match the instructions?

Yes No (please cQmment below)

LOCATION
IN MANUAL COMMENT/SUGGESTI0N

Reader's Nane8 Company:

Position/Title: Address:

Department: Phone:

This manual is also used bye

( posi t ion/department) ( posi t ion/department)

( posi t ion/department) ( posi t ion/department)

11/17/82



630BercutDrive
Sacramento,CA 95814
(916)447-7600

TWX: 910-367-2009

Dear RG1OOO User:

Thank you for purchasing a GEN.II Retro-Graphics" T¢2rmina1

Enhancement. The GEN.II prDduct line consists of two major
páí"ts. the RG1CX)Ó Main Logic Board and an adapter board,
packaged and shigped s¿2parate}y. Please verify that this
shipping carton contains the following:

One RG1OOO Board, Digital Engineering Part #80121Ü32

Inspect the board for visible shipping damage. If there is a
problem, contact Digital Engineering at one of the foAowir,g
toil—free Customer Service numbers:

{Boo) 952-8341 (California only)
(Boo) 432-43Q4 (West of the Misslssipp¡ River, m<ceyt

Ca7ifornia, Arkansas, and Lcmisiana)
f8®) 526-1125 (East of the Mississipi River, plus

Arkansas and Louisiana)

lnstal1ation and operation instructions for both the adapter
board and the RGlOOO are contained in the adapter board
shipping container. PLEASE DO NOT ATTEMPT TO INSTALL THE

RG1OOO BOARD BEFORE READING THE INSTALLATI0N lNSTRUCTÍONS.

Thank you for your interest in Digital Engineering products.

)J>°':lÁ—
Ms. Kit C. Washam

Publications Manager

KCH:crc



PUBLICATIONS DEPARTMENT

7··=. .
Gil,... d'h¿j'" S" 3 "''" CC: ,. g - '- ' ' -. t',

'C''ViSM'm: ñ· .' "" "' " "" "'

' " ",:'" ' Í""±jd' i' , :' : ,: ' · ': ,. :' ",". . . ' ,

630 Bercut Drive

Sacramento, CA 95814

(916) 447-7600

TWX: 910-367-2009

Dear RG1OOO User;
,

Thank you for purchasing a Retro—Graphics" GEN. l l" terminal enhanconent. Eac h

RG1OOO-ser les terminal enhancment consi sts of two separately packaged parts:

0 RG1OOO Main Logic Board (for use in several terminal models)
0 Adapter Board ( terminal-speci f ic, with mounting hardware)

Early firmware was different for each terminal in which the RG1OOO could be

installed, so it was shipped with the Adapter Board and added to the RG1OOO Xa in
Logic Board at the time of installation. Current f i rmware i s "gener ic" ( the same

fi rmware i s used in al 1 RG1OOO-ser les terminal enhancments) ; therefore, i t i s
installed on the RGlOOO Main Logic Board at the factory.

An RG1OOO Main Logic Board, serial ntmber i6OO or above, should be matched to an
Adapter Board , serial nunber i6OO or above. If this is not done, one of the
following situations can occur:

0 NO FIRMWARE ( if an RG1OOO, serial ntmber less than i6OO, is
matched with an Adapter Board, serial ntnber i6OO or above)

0 DUPLICATE FIRMWARE (if an RGlOOO, serial nunber i6OÓ or above,

is matched to an Adapter Board, serial nmber less than i600)

In either case please call Digital Eng ineer ing at one of the following Customer

Service nunbers:
(Boo) 952-8341 (California only)
(%6) 447-7600 (West of the Mississippi River, except

Cal ifornia, Arkansas, and Louisiana)
(201) 575-5%O (East of the Mississipi River, plus

Arkansas and Louisiana)

NOTE: When using the lnsta11ation Manual to install the RG1OOO and Adapter Board
,

delete the 2764-type ROMs and configuration ROMS from the list of items in the ki t
and ignore the steps that describe installing firmware on the RG1OOO.

tThank you for your interest in our products.

Very truly yours, -

l
----- ,,t / C. ji"((-.;tc' '---

' Ms. Kit C. Washam
Publ ications Manager

KC\A: seh Part #60055525

2/8/83
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,> Lriqtallation oí ñé(jj cablea in the televideo terminals

r.i, -)j"

New televideo terminals are using coax for their video cable. This requires
a change i.n out' cable ari"'arígement. Tl) install the netu cable set 'Follc)lL/ the
original inmtallaiion iní3trtjctiQT36 per DEI'"" inmtallation ínanual for l"1udel .'

TV512—C)4 fcír TeleVideo '?25 or 950, túith the follüwing exceptions: l

u i .
Th ere is ñc) tonger a tje1!otu újlT'é on the connector at PÍO on the

Televideo Video Curutrol 2üa 1" d. i ri j. t S láCr" 1£ a brütün tui're coming from a

ctjax cable. !?cíth thts: Üji're and the htacf
one next tu it (the tújo garts ofth e coax c""b!e) rní.jgt Lil? 'released frcíín the ccmnecta'r a"í described in it pm 4 ,

qi pjge 2_i7ot the iT-l$i: al.].a'ti.ÜÍ7 manual.
l

=.. The brown |j)i"rE! uji.íi be install at "the same location that the
yellow would have been inwfalled. See item 5 paqe U (in manual. "r I) e '

.

black wi.'ru' will he installed in the other free hole, fare should
b f" taken in orienting thesií-' uji're6 correctly sincu" the caSie is río
loníjer keyed. The brown video cahle will be in pusitiorí 1 of thedouUe heademclasest tcj the outside edge. The coaxial ground will be ·' ·

inátalled at pin 3.

l 3. Install the orange wire where the brown wire was attached.Se e item b in manual. , ,

I 4. There is a new "cable" that consists oí' only one wire with a '
, .molex crimp µin on ont" encl and a lug on 'the other. The molex pin

- shoujd be ináta1led next to the orange wire on the connector at PIÓ.
q,"~ 5. Unscrew the screw. on the ground plane on the back of the terminaljInstall the tujo ring terminals under this screw.
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