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Congratulations on your purchase of the Drafting Plotter [DPX-3300]
Please read and understand this manual well before using the DPX-3300.

TO THE USER

@ Do not place objects on the plotter and power cord as this may result in accidents or fires.
® Ensure that the power supply is within +5% of the rated voltage.

® locate the plotter in an area with good ventilation and as free as possible from dust and
humidity.

@ Ensure that the plotter is not subjected to heavy shocks.

® |f the panel becomes dirty, wipe it with a cloth dampened with water or neutral detergent.
Do not use thinner or aicohol under any circumstances.
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1.1 GENERAL DESCRIPTION INTRODUCTION

® Drawing Speed and Resolution
The maximum drawing speed is 450 mm/s in all directions and so is possible to make
all-directional high-speed drawings. Also, the mechanical resolution’is 12.5 microns
(0.0125 mm). ‘

@ Electrostatic Adsorption
The electrostatic adsorption system is used for holding a drawing paper to ensure
that the paper is set properly in place on the drawing board.

@ Plotting Area
The maximum plotting area is 864 mm x 594 mm, which positively covers. both I1SO
standard A1-size (841 mm x 594 mm) and ANS! standard D-size (34 in.x 22 in.)
papers, so that a drawing can be done in the whole plotting area.

@ Soft Landing Mechanism
For pen-up and -down actions, the soft landing mechanism is provided to ensure that
a pen moves up and down smoothly. This can allow for not only a good protection
of the pen tip but also for a dramatic reduction of the operation noise.

@ Pen Type Discrimination Function
According to what kind of a drawing pen you use, the automatic pen control function
is provided to automatically set appropriate values of pen speed and pen force.

@ Automatic Pen Return Function
A pen is automatically capped when it returns to the pen stock, so that the pen tip
is prevented from drying. Also, in automatic pen control mode, a pen now in use:is
automatically returned to the pen stock if a drawing instruction is not.input in a certain
specified period. during drawing.

® X-Y Coordinate Display
The LED X-Y coordinate display is provided for seeing X-Y coordinates at a glance.
Since this display shows pen positions in 0.1 mm increment, it is easy to set drawing
positions and the ratios of extension and contraction, and also debug your program
and so forth.

@ Optional Pens
Available optional pens are: water base fiber tipped pen, ceramic pen, water base
ballpoint pen, pressurized oil-based ball-point pen, oil based fiber tipped pen, drawing
ink pen (for paper and film), and maintenance-free tubular plotter pen. You can also
choose to use pen colors and tip sizes from a plenty of their variations.

® Slant of Dedicated Stands .
The two types of dedicated stands with casters ("'DPS-30"" and ''DPS-35'") are
available for the DPX-3300. You can adjust the tilt angles up to 60° and fix freely
at any angle within the degrees with the two angle adjusting knobs.
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1.2 CAUTIONS : INTRODUCTION

1.2.1 For installation

@ Place the DPX-3300 on a stable, flat table. When you set the DPX-3300 on a
dedicated stand, you can adjust the tilt angle within 0° to 60°.

Fig. 1-1 (With dedicated stand) Fig. 12 (Without dedicated stand)

® Do not use the DPX-3300 in a place exposed to the direct sun light, with high ambient
temperature and humidity, and also in a dusty place.

® To automatically distinguish the type of pen to be used, an infrared-lightused photo-
sensor is equipped. Because of this, a strong external light directed to the photosensor
could cause erroneous discrimination of pens, so that the DPX-3300 must be avoided
to set in a place where the photosensor is exposed to the direct sun light, spot light
and so forth,




INTRODUCTION

® Do not use the DPX-3300 in a place of strong vibrations and many electrical noise.

© Fig.1-4

® Do not use the DPX-3300 in a place of bad heat radiation efficiency because it
generates some heat during operation.

Fig. 1-5
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1.2.2 When used

WARNING

® Remember: Since the arm suddenly moves immediately after power is turned ON,
it is extremely dangerous to have your hands in touch with the drawing board and
its periphery. So, warn you to take at most care when you ture ON the power.

® The automatic pen return function is provided to automatically return a pen now in
use to the pen stock if the DPX-3300 pauses while holding the pen during drawing
in order to prevent the pen tip from drying.
Remember: Even if the DPX-3300 is at pause, do not touch the drawing board because
it is still dangerous.

T DB 3300 T
~ N

Fig. 1-6

® Connect the power cord and computer /O cables firmly to ensure that during operation
they are not plugged off and do not cause a contact failure.

® Before connecting the DPX-3300 to a computer, never fail to do a self test once to
make sure whether the DPX-3300 has no trouble to operate. (For more information
about the self test, see 2.6 "OPERATION CHECK'’ in CHAPTER 2.)

WARNING

@ Remember: Never scratch the drawing board! The electrostatic adsorption surface
is applied a high voltage. Scratching the surface with a drill, knife, screw driver, etc.,
could cause not only a drawing trouble but also a dangerous situation. So, never
make such scratches.
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1.2.3 When not used

@ |f you do not use the DPX-3300 for a long time, remove the pens from the pen stock
and pen carriage and also put caps on them.

@ Do not forget plugging the power cord off the electric outlet after use.

® Put the accessory dust cover on the DPX-3300 during unused.

1.2.4 For others

® Be careful not to place heavy objects on and also not to scratch the drawing board.

Fig. 1-8
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® Do not apply strong force or impact to the arm and pen carriage.

® Do not move the arm and pen carriage with your hands when the power is ON.

Fig. 1-9

® |f the body is dirty, wipe off gently with water or neutral detergent. If the drawing
board is dirty, wipe off gently with water or warm water. Do not use thinner and
other alcoholic chemicals.

® Never oil the mechanical portions of the DPX-3300.




1.3 HOW TO USE THIS OPERATION MANUAL introbuction

For the proper use of the DPX-3300, read this operation manual carefully. This manual
is broadly divided into two sections. '

The first half of this manua! (from CHAPTER 1 to CHAPTER 5) covers the fundamental
description and cautious notes necessary for how to use the DPX-3300. To use the
DPX-3300 properly, please do not neglect reading these chapters.

The last half (from CHAPTER 6 to CHAPTER 8) includes the operational description of
programming for the DPX-3300. If you want to make your own programs, read these
chapters with a good deal of time. If not, reading is not necessary, and you will not
get any trouble for the use either.

CHAPTER 9 is the summary of trouble-shootings for the DPX-3300. If you have troubles
during use, read it carefully to solve them.

After the thorough reading of this entire manual, try to read again each chapter carefully
according to your purpose.

@ When You Purchased This DPX-3300
Read the cautious notes of CHAPTER 1. Also, make sure that all accessories are
correctly furnished and set them in correct places.
Make sure in CHAPTER 2 that the DPX-3300 operates properly.

@ When Connecting To A Computer
After reading CHAPTER b, select a correct cable and make the settings of the DPX-
3300 and computer. )
If you want to know detailed information about how to connect interfaces and a Serial
Connector for the handshake, read CHAPTER 8.

® When You Want To Know The Functions of The DPX-3300 And How To Use It
Read CHAPTER 3 which includes the basic functions of the DPX-3300 and information
for how to use the control panel.

® When You Want To Know About How To Handle Pens
Read CHAPTER 4 which includes the explanation of pens to be used for your purpose
as well as information for how to use them.

@ When You Want To Run The Plotter With Your Own Programs
Read CHAPTER 6 and CHAPTER 7 which include the basic concept of the RD-GLII
commands provided with the DPX-3300 and the explanation of each command. If
you want to make your own programs, you must read these chapters carefully.




1.4 CONFIRMATION OF ACCESSORIES INTRODUCTION
w

The following accessories are packed with the DPX-3300. Before using the DPX-3300,
make sure whether or not all the following accessories are contained.

1) PlOTEr PENS oo 8 pcs.
0.3 mm water based fiber tipped pens XD-4SPB-WNG (black, red, blue, green)
0.2 mm ceramic pens XD-4SPB-CN (black, red, blue, green)
( 2) Positioning seal ... 1 sheet
( 3) Rubberseal .................... U RPN 1 sheet
(4] DUST COVEI oo 1 pc.
(5) AC Power Cord ..o 1 pc.
( 6) DPX-3300 Operation Manual ........................ ... 1 pe.
(7) White Pen Caps ... 8 pcs.
(8) Gray Pen Caps ... 8 pcs.
(O) TWeBZEIS o 1 pc.
(10) Silver stickers with instruction sheets for optional ink pens ............. 1 sheet
(171) Before Using Your Drafting plotter ... 1 po.
(12) Al-size plotter paper (tracing paper) ............coocoeevii 5 pcs.
Table 1-1

“The accessories from (1) through (10) are packed in the accessory box of the same
package.

Note that the cable to be used for connecting the DPX-3300 to a computer is not
furnished as an accessory. If you do not have such a connecting cable, read CHAPTER
5 carefully and select the proper kind of a connecting cable according to the type of a
computer you have. Also, note that the pens and plotting papers contained in the package
are the accessories provided for checking whether the DPX-3300 can operate properly.
Before operating the DPX-3300 for your business, select pens and drawing papers you
want to use from separately sold options.
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1.5 OPTIONS

INTRODUCTION

Option Name

Product Number

Description

Water based fiber tipped
pens

XD-4SPA-WN(G)
XD-4SPB-WN(G)
XD-45PC-WNI(G)
XD-4SPA-WWI(G)
XD-4SPB-WWI(G)
XD-4SPC-WWIG}

0.3 mm 4 black

0.3 mm black, red, blue and green each

0.3 mm orange, pink, brown and purple each
0.6 mm 4 black

0.6 mm black, red, blue and green each

0.6 mm orange, pink, brown and purple each

Thick pens
(Water-based)

XD-4SPA-WB(G)
XD-45PB-WBG
XD-4SPC-WBG
XD-4SPD-WBI(G)
XD-4SPE-WB(G)
XD-4SPF-WBI(G)
XD-48PG-WBI(G)
XD-4SPH-WBIG)
XD-4SPI-WBI(G)
XD-45PJ-WBI(G)

2.0 mm 4 black

2.0 mm black, red, blue and green each

2.0 mm orange, pink, brown and purple each
2.0 mm 4 red

2.0 mm 4 blue

2.0 mm 4 green

2.0 mm 4 orange

2.0 mm 4 pink

2.0 mm 4 brown

2.0 mm 4 violet

Ceramic pens XD-4SPA-CN 0.2 mm 4 black
XD-4SPB-CN 0.2 mm black, red, blue and green each
XD-4SPC-CN 0.2 mm brown, violet, pink, orange
XD-4SPD-CN 0.2 mm 4 red
XD-4SPE-CN 0.2 mm 4 blue
XD-4SPF-CN 0.2 mm green
XD-4SPA-CM 0.4 mm 4 black
XD-45PB-CM 0.4 mm black, red, blue and green each
XD-4SPC-CM 0.4 mm brown, violet, pink, orange
XD-4SPD-CM 0.4 mm 4 red
XD-4SPE-CM 0.4 mm 4 blue
XD-4SPF-CM 0.4 mm 4 green
XD-4SPA-CW 0.6 mm 4 black
XD-4SPB-CW 0.6 mm black, red, blue and green each
XD-4SPC-CW 0.6 mm brown, violet, pink, orange
Water based ball-point XD-4SPA-BP 4 black
pens XD-45PB-BP black, red, blue and green each
Pressurized oil-based XD-BPH 1 pressurized oil-based ball-point pen holder
ball-point pens XD-3M-BLK 3 sets of black pressurized oil-based ball-point pen
XD-3M-RED 3 sets of red pressurized oil-based ball-point pen
XD-3M-BLU 3 sets of blue pressurized oil-based ball-point pen
XD-3M-GRN 3 sets of green pressurized oil-based ball-point pen
Ol based fiber tipped XD-4SPA-ON 0.3 mm 4 black
pens for OHP film XD-4SPB-ON 0.3 mm black, red, blue and green each
XD-4SPC-ON 0.3 mm orange, yellow, brown and purple each
XD-4SPA-OW 0.6 mm 4 black
XD-4SPB-OW 0.6 mm black, red, blue and green each
XD-4SPC-OW 0.6 mm orange, yellow, brown and purple each
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Option Name Product Number Description
Ink pens ST-LPH 1 ink pen holder (long)
ST-P25 1 ink pen tip for drawing paper, 0.258 mm
ST-P35 1 ink pen tip for drawing paper, 0.35 mm
ST-PHO 1 ink pen tip for drawing paper, 0.50 mm
ST-INK 1 black ink for drawing paper
ST-P256F 1 ink pen tip for film, 0.25 mm
ST-P35F 1 ink pen tip for film, 0.35 mm
ST-PHOF 1 ink pen tip for film, 0.50 mm
ST-INKF 1 black ink for film
KF-INK 1 erasable ink with eraser
Maintenance-free tubular | XD-4RTH 1 maintenance-free tubular plotter ink pen holder
plotter pens (MPP) XD-4RT25 4 ink pen tip for drawing paper, 0.25 mm
XD-4RT35 4 ink pen tip for drawing paper, 0.35 mm
XD-4RTH0 4 ink pen tip for drawing paper, 0.50 mm
XD-4RTS 4 ink pen tip for drawing paper, 0.25/0.35/0.50/
0.70 mm
Overhead Projector XY-TRK 50 OHP film
Transparency. Kit 16 Oil based fiber tipped pens
(0.3 mmx8, 0.6 mmx8)
Dedicated stands DPS-30 DPX-3300 dedicated stand
DPS-35 DPX-3300 dedicated stand with a drawer
Plotter cables for XY-IPC for IBM-PC, PC/XT, PC/AT
PARALLEL-I/O connector | XY-APL with interface for APPLE 11
Plotter cables for SERIAL-|  XY-RS-11 1.5 m long, for APPLE 11, Ile
110 connectors XY-RS§-31 3 m long, for APPLE 11, Ie
XY-RS-13 1.5 m long, for IBM-PC, PC/XT
XY-RS-33 3 m long, for IBM-PC,; PC/XT
XY-RS-14 1.5 m long, for IBM-PC/AT
XY-RS-34 3 m long, for IBM-PC/AT

{(Note) For more informat

use may require an interface card.

ion about the cables, see CHAPTER 5, because the computer you want to

Data Buffer

SYA-350

640K byte buffer with a 3.5 in. disk unit and
SERIAL PARALLEL input and output data trans-
mission system
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2.1COMPONENT PREPARATION FOR DRAWING

2.1.1 External view

(@) Drawing board )
® Pen cap release button (@) Pen carriage

@) Pen stock

Fig. 2-1

(1) Drawing board
The electrostatic adsorption is the paper holding system used for this drawing board.
Pressing the [(PAPER HOLD ] key arranged on the control panel allows for ON/OFF
switching of the paper adsorption.

@ Pen carriage
The pen carriage holds a pen and moves with it to make drawing on-the drawing
board by moving the pen up and down.

3 Arm
The arm supports the pen carriage and moves to the left and right. Since it moves
at a high speed during drawing, it is very dangerous to have your hands in touch
with the drawing board.

@) Pen stock
The pen stock can accommodate eight pens in total. The rubber caps are furnished
at the lower portion of the pen stock for preventing the pen tips from drying when
the pens are at stock. They should be changed to one another depending on the
type of a pen you want to use.

(® ""PEN CAP RELEASE'' (pen cap release button)
Pressing this button allows the pen caps of the pen stock to lower and so is used
for pen attachment and pen removal.




PREPARATION FOR DRAWING

)

(8 ""COORDINATE DISPLAY'" (X-Y coordinate display)
This shows the pen position in the values of X-Y coordinates and displays X-Y coor-
dinates in the unit of mm by counting fractions over 1/2 as one and disregarding
the rest of below the second decimal.

(@ Control panel
Arranged on the control panel are various keys used for pen replacement, pen speed
setting, pen force setting, etc. For more information about the explanation and
functions of each key, see CHAPTER 3 “"EXPLANATION OF FUNCTIONS"".

2.1.2 Side Panel

SW-2 MODE” (D "'SW-1 FONT, MODE""
(DIP Switch 2) . (DIP Switch 1)

@ ""PEN FORCE"’

(8 SERIAL/PARALLEL indicator LED (Pen force knob)

‘ @
A
o S A
o
ark bl
AC i FUBE POWER PAFALLEL N s REE) AREE D won SEFHAL 1N i
e, ik

@ “AC IN" @ "POWER"  (® "PARALLEL IN" (@ "'SERIAL IN” @ “RESET"
(Power connector) (Power switch)  (Parallel connector) (Serial connector)

(Reset switch)
@ ""FUSE"" (Fuse holder) @ “BAUD RATE"
{Baud rate switch)
Fig. 2-2

M ""AC IN"" (Power Connector)
This is the connector in which the accessory power cord is plugged.

(2 "POWER"" (Power Switch)
Read 2.3 ""TURNING ON POWER''. Turning this power switch to the letter '‘|"’
makes the power ON. Doing so lights up the “POWER’’ indicator LED and allows
the ““X-Y COORDINATE DISPLAY" to show zero values of the X-axis and Y-axis.
At the same fime, the pen carriage automatically moves 1o the upper right position.

(® ""FUSE"" (Fuse Holder)
If a fuse is broken, replacing it is not always enough to get the operation .back to
normal in many cases. In such a case, you have to find out why the fuse is broken
and solve the problem.

(@ ""SERIAL IN'"" (Serial Connector)

(® ""PARALLEL IN’* (Parallel Connector)

2-4
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(6) SERIAL/PARALLEL Indicator LED
Interface connectors (@) 'SERIAL IN’" and (8 ''PARALLEL IN"" are used for the
connection of the DPX-3300 and a computer. Either of the connectors is used
according to what kind of 1/O data transmission system your computer uses. Switch-
ing from SERIAL to PARALLEL can be done by setting () “'SW-1"" (DIP Switch 1).
(6) SERIAL/PARALLEL Indicator LED lights up in red if setting at PARALLEL and in
green if setting at SERIAL.

(@ ""SW-1 FONT,MODE"" (DIP Switch 1)
This is used for the selection.of interfaces (SERIAL/ PARALLEL), the setting of paper
size, the setting of font, etc. For more information, see 10.1 ""LIST OF DIP SWITCH
SETTINGS" in CHAPTER 10.

""SW-2 MODE"" (DIP Switch2)
This is used for setting the communication conditions (protocol) of when both SERIAL
(RS-232C) interface and PARALLEL (Centronics) interface are used. For more informa-
tion, see 10.1 ""LIST OF DIP SWITCH SETTINGS"" in CHAPTER 10.

(@ "'BAUD RATE'' (Baud Rate Switch)
This is used for setting the data transmission speed (baud rate) when an SERIAL
(RS-232C) interface is used.

""RESET'" (Reset Switch)
Pressing this switch sets the plotter in the initial condition. However, the DPX-3300
in- "PAPER HOLD', ""AUTO PEN CONTROL'" and "'PAUSE!" conditions is in the
same conditions as before the ""RESET’’ switch is pressed.

(D ""PEN FORCE"’ (Pen Force Knob)
Using this knob aliows for fine adjustments of pen force imposed to the pen tip
when the pen moves down. For more information, see CHAPTER 3 ""EXPLANATION
OF FUNCTIONS".
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2.2 INSTALLATION

PREPARATION FOR DRAWING

Read 1.2 ""CAUTIONS"" in CHAPTER 1 carefully to install the DPX-3300 properly.

Using an optional dedicated stand, you can set the DPX-3300 at any angle between
0° and 60°,

Fig, 2-3

@ Installing Optional Dedicated Stands (DPS-30, DPS-35)

(D Remove the four stand fixing screws from the bottom of the DPX-3300 with the
hex. wrench furnished with the stand.

@ Insert the two rubber legs of the front bottom of the DPX-3300 into the two holes
drilled at the front frame of the stand and secure the DPX-3300 to the stand with
the four stand fixing screws which you have removed.




PREPARATION FOR-DRAWING

If the dedicated stand is not installed properly, it may become unstable. So; read the
ASSEMBLY MANUAL furnished with the stand carefully for proper setting. Note that
three setting angles (0°—20°, 20°—40° and 40° —60°) are available, but their setting
methods vary from one another.
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2.3 TURNING ON POWER

WARNING

® Remember: Since the arm suddenly moves immediately after turning the power
ON, it is very dangerous to have your hands in touch with the drawing board and
its periphery. So, warn you to take at most care for turning ON the power.

CAUTION

® Remember: Beside the “"POWER'’ switch arranged at the side panel, the letters "‘|"’
and "'O"" are labeled. If the explanation in this operation manual says something like
“The power is turned ON ..."", set the "'"POWER’’ switch at the letter "I’ and ""The
power is turned OFF ..., set the ""POWER’’ switch at the letter ‘Q"".

With the power turned OFF, connect the DPX-3300 power connector to the electrical
outlet with the accessory power cord.

When turning the power ON, the pen carriage moves to and stops at the upper right
corner, and the ""X-Y COORDINATE DISPLAY’' shows zero values of the X-axis and
Y-axis. But while the ""DOWN"' LED is flashing, the DPX-3300 is under initialization
and so does not accept any instructions from the computer and any function-key
operations from the control panel.




2. 4SETTING A PLOTTER PAPER  PrREPARATION FOR DRAWING

The DPX-3300 uses the electrostatic adsorption system for holding plotter papers and
is able to make drawings over standardized papers up to ISO-A1 size (841 mm x 594 mm)
and ANSI-D size (34 in. x 22 in.) papers at a maximum.

Remove the protection: sheet from the electrostatic adsorption board first, then set a
plotting paper on the board.

1I50-A1

ANSH-D

2.4.1 Paper Setting

If a paper is set immediately after taking out of the plotter paper bag, it may contracts

due to ambient temperature and humidity, depending on the types of papers you use.

As a result, the paper somewhat lifts off in part from the electrostatic adsorption

plate. In such a case, before setting to the plotter, let the paper to take to air for 5

to 30 minutes and set it to the plotter.

(1) Make sure that the power connector is connected to the electrical outlet with the
accessory power cord.

(2 Turn the "POWER"" switch ON. The DPX-3300 comes in operation, and the pen
carriage automatically moves to the upper right corner.

(3) Make sure that the '"PAPER HOLD'' indicator LED of the control panel is OFF.
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(@) Set a plotter paper as shown in Fig. 2-8.

|

8 mm

—

o= {3 [B]

Fig. 2-8

It is convenient to have setting if attaching accessory rubber seals and positioning
seals at the paper setting position in advance.

Rubber seal

Positioning seal

Fig. 2-9

(® Press the key of the control panel to light up the "PAPER HOLD"’
indicator LED arranged above the key. Fix the plotter paper on the electrostatic
adsorption plate.
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(® As shown in Fig. 2-10, skim the entire plotter paper with a soft cloth to remove
wrinkles, if any. Touching the plotter paper directly with your hands may cause
ink irregularities in drawing because of the fat of your hands.

uuu;iu,uat_«;“:&l

Fig. 2-10

Now, the paper setting is complete.

2.4.2 Paper Removal
(1 Press the [UR] key of the control panel.
The pen carriage that have held a pen returns the pen to the pen stock and moves
to the upper right corner.

) Press the key of the control panel to release the paper holding
condition. (At this point, the ""PAPER HOLD'' indicator LED lights off). Remove
the plotter paper. Note that some adsorption remains for a while after pressing

the [PAPER HOLD ] key.




2.5 PEN ATTACHMENT PREPARATION FOR DRAWING
m

Do not attach a pen directly to the pen carriage but attach it to the pen stock on the
left side of the plotter body. :

Furnished as accessories are water based fiber tipped pen and ceramic pen. Various
kinds of pens are available as options: water based ball-point pen, pressurized oil-
based ball-point pen, oil based fiber tipped pen, ink pen for plotter paper, ink pen for
film, etc. For more information, see 4.1 “PENS AND THEIR FEATURES' in CHAPTER 4.

2.5.1 Pen Cap Replacement

The DPX-3300 has been shipped with black pen caps installed in the pen stock.
These black pen caps are for pens with large pen tip support and can be used for
the Roland DG corp.’s water based fiber tipped pen, ceramic pen, water based ball-
point pen and oil based fiber tipped pen.

Other than these pens, white pen caps and gray pen caps are furnished as accessories.
The white pen caps are used only for ink pens. When an ink pen is used, always
replace with the white pan cap. The gray pen caps are used only for pens with small
pen tip support.

If you want to use the Roland DG corp.’s pens, select to use pen caps for them
from Fig. 2-11.

B Black pen cap for large Gray pen cap for small White pen cap
pen tip support pen tip support for ink pen
Pen tip support Pen tip support
Pen tip Pen tip Pen tip
Pens of our brand Pens of our brand
Water-Based Fiber-Tipped Pen Ink Pen
) - ST-P25
XDASPA~C-WN () ST.P35
XD-4SPA~C-WW (G) . ST-P50
Thick Pen (Water-based) ST-LPH + ST-P25F
XD-4SPA ~ J-WBG ST-P35F
ST-P50F
Ceramic Pen Maintenance-free Tubular Potter
2,
XD-4SPA~F-CN Fen XDARTS
XD-4SPA~F-CM . XD-4RT25
XD-4SPA~C-CW ; XD-RTH+ vy a5
| XD-4RT50
Water-Based Ball-point Pen
XD-4SPA-BP
XD-1SPB-BP
Qil-Based OHP Pen
XD-4SPA~C-ON
XD-4SPA~C-OW




PREPARATION FOR DRAWING

When you want to use pens other than the Roland DG corp.’s pens, take care of the
following points and select to use proper pen caps.

When installing a pen to the pen stock other than ink pens, try to avoid the exposure
of the pen tip to air. The pen tip support must touch the pen cap. If immoderate
force is inadvertently imposed between a pen and its pen cap, pen replacement cannot
be done normally. ‘ ;

For ink pens, on the other hand, the pen tip is required to be in light touch with the
pen cap.

If an incorrect pen cap is used, ink becomes dry and pen replacement cannot be
done properly. Particularly when different types of pens are mix-used, take care to
ensure that a incorrect pen cap is not used.

For pen cap replacement, as is shown in Fig. 2-12, press in the pen cap securely
to fit into the groove snugly, using the accessory tweezers.

Rubber cap

Fig. 2-12
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2.5.2 Pen Attachment

Since improper attachment of a pen could cause a trouble, take care to make correct
attachment,

(D Remove the cap from the pen to Pon cap ,

be attached. While pressing the release button/ o
"PEN CAP RELEASE" button as & ! :
shown in Fig. 2-13, press in the pen -
gently so that the disk portion of Pen stock
the pen snugly fits into the groove YK
of the pen stock.

Groove Disk
G

[&
Pen cap

Fig, 2-13

(@ When removing the pen, while pressing the ""PEN CAP RELEASE' button, draw
out the pen horizontally. After drawing out, put the accessory pen cap to it.

Correct setting Incorrect setting

{no proper drawing)

Fig. 2-14

® The Roland DG corp.’s pens dedicated for DXY Series Plotter and other commercially
available pens can be used. However, the pen functions cannot work properly if com-
mercially available pens are used. (See CHAPTER 3 ""EXPLANATION OF FUNCTIONS'".)
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® A pen should be used for a pen stock in the same ¢olor as much as possible, Do not
use pens for one particular pen stock. If a different color pen is used for that pen
stock, the pen makes mixed color drawing because the previously used ink color may
remain in the pen stock in which the pen tip absorbs it. Because of this, when
changing a pen to another pen in a different color, clean the inside of the pen cap
with a soaked cotton swab and the like.

@ Do not lose the pen caps furnished with each pen and keep them in storage. Since
the pen caps furnished with the pen stock are for temporary protection of the pens
against drying, when the pens are decided not to be used for a long time, always
remove the pens from the pen stock and keep them capped with the accessory pen
caps furnished with the pens.




2.6 OPERATION CHECK PREPARATION FOR DRAWING
R T

The DPX-3300 incorporates the self test function you can use to make sure that the
DPX-3300 can operate properly. Before connecting the DPX-3300 to a computer,
follow the steps below to make sure that it can operate properly. Remember: A plotter
paper and a pen are needed for this operation check. For the check, use the accessory
Al size (841 mmx 594 mm) plotter papers and the dedicated pens (four 0.3 mm
water based fiber tipped pens and four 0.2 mm ceramic pens each).

(D Place the DPX-3300 on a level table or set it on a dedicated stand. Make sure that
the power is OFF and connect the accessory power cord to the DPX-3300.

(2 Turn the power ON. The DPX-3300 is designed to allow the pen carriage to auto-
matically move the upper right corner immediately after turning ON the power. So,
never place your hands, paper, objects, etc., on the drawing board.

(3 Make sure that the “PAPER HOLD'' indicator LED is OFF and set the plotter paper
in parallel to the body at the center of the electrostatic adsorption surface. Pressing
the key allows the plotter paper to be adsorbed on the electrostatic
adsorption surface. Skim the plotter paper gently with a soft cloth, if wrinkled. If the
plotter paper is actually wrinkled, a proper drawing cannot be done.

(@ Remove the caps from the four accessory water based fiber tipped pens (the
bodies in gray, XD-4SPB-WN) and the four accessory ceramic pens (the bodies
in blue, XD-4SPB-CN). Then, attach them in the pen stock. These eight pens are
used for the operation check. When using the ceramic pens, be careful not to
apply strong force to the pen tips, otherwise they are broken,

Pen Number 1 2 3 4 5 6 7 8
Pen color Black Red Blue | Green | Black Red Blue | Green
Body color Gray Blue

Table 2-1

(® Turn the power OFF temporarily.

(&) While pressing the key of the control panel, turn the power ON.
Remember: The key must be kept pressing until the "DOWN'" LED ends
flashing.
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() The DPX-3300 starts operating for the drawing of self test patterns. Make sure of

the following points during and after drawing.
1) The ""AUTO" LED of the control panel lights up.
2) Drawing patterns appear as shown in Fig. 2-15 after the self test is completed.

DRAFTING PLOTTER
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Fig. 2-15

You have just completed all the operations. It means that the DPX-3300 must operate
properly.
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3.1 CONTROL PANEL KEYS EXPLANATION OF FUNCTIONS

(2 Enter key

@® Error indicator
@ Automatic pen control indicator (9 Scaling point key
® Pen down indicator (9 Position keys
1) Pause indicator

9) Power
@ Pen select kay— indicator (9 Paper hold indicator

= fin

ABREE

@ Colrdinme display reset key 19 Paper hold key
15 Pause Key
@ Pen down key i9) Fast key
® Automatic pen control key i) Upper right key
1) X-Y coordiriate display 10 Lower left key

TFig. 317

(D ““COORDINATE DISPLAY’’ (X-Y Coordinate Display)
The X-Y coordinate display shows the pen position in the values of X-Y coordinates
and also shows the coordinate values in the unit of mm by counting fractions over
112 as one and disregarding the rest of below the second decimal.
After the power is turned ON, the pen carriage moves to and stops at the upper right
corner, where the X-Y coordinate display shows (0, 0). This is because the setting
of the origin has not been done inside the DPX-3300 at this point. After inputting a
drawing command or hitting a cursor key, a pen select key, etc., the DPX-3300
automatically sets the origin first and starts drawing. After the automatic setting of
the origin, the X-Y coordinate display begins to show the current coordinates taking
the coordinate origin as (0, 0).
® [CODRDINATE DISPLAY RESET] Key
Pressing this key allows the display of the X-Y coordinate display to become zero for
both X-axis and Y-axis. Whenever the [_COORDINATE DISPLAY RESET ] key is pressed,
the X-Y coordinate display shows (0, 0) of X-Y coordinates as the position of a pen.
However, this has no effect on the plotter operation.
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 EXPLANATION OF FUNCTIONS
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3 Key (8 keys in total for pen speed and pen force)
You can select any pen from the eight pens which are used by operating the control
panel. Using this key in combination with (2 key allows you to specify
the desired drawing speed. Also, using it in combination with (19 key allows
you to specify the desired pen force. For more information, read 3.3 "PEN SPEED
SETTING" ‘and 3.4 ""PEN FORCE SETTING'’ in this chapter.

@ Key (Pen down key)
When pressing this key while the plotter is on standby, the "DOWN'" indicator LED
lights up and the pen moves down. However, the automatic pen control mode is ON
(@ “AUTO" LED is lighting up), the pen moves up right away because the automatic
pen-up function is in operation, while &) “"DOWN’’ LED is lighting .up. After this, if a
position key is pressed for a pen movement, the pen moves down to start drawing.

(® “DOWN’’ LED (Pen down indicator)
When the DPX-3300 is drawing and/or when the pen is down while the DPX-3300
is on standby, this indicator lights up. And when the pen is up, it lights OFF. However,
the automatic pen control mode is ON (7)) "'AUTO"" LED is lighting up}, this "DOWN"’
LED lights ON even if the pen is up because the automatic pen-up function is working.

®) Key (Automatic pen control key)
Pressing this key allows for ON/OFF switching of the automatic pen control mode.
For more information about automatic pen control, see 3.2 ““INTELLIGENT FUNCTIONS
OF PENS"" in this chapter.

(@ "AUTO’’ LED (Automatic pen control indicator)
When the automatic pen control mode is ON, this indicator lights up.

""ERROR’’ LED (Error indicator)
If an error occurs, this indicator lights up or flashes. For more information about
kinds of errors and how to solve those errors, see 9.1 “"ERRORS'" in CHAPTER 9.

(® ""POWER’’ LED (Power indicator)
When the power switch is turned ON, this indicator lights up.

(0 (1] Key (Lower left key)
Pressing this key allows the pen to return to the pen stock and the pen carriage to
move to the lower left corner of the drawing board. At the same time, it releases an
error.
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@) Key (Upper right key)

Pressing this key allows the pen to return to the pen stock and the pen carriage to
move to the upper right corner of the drawing board. The key is also used for paper
replacement.

In addition to this, when key is pressed to stop drawing temporarily,
pressing this [URJ key while pressing (2 key allows you to clear the 1/0
buffer. Therefore, it is used for the DPX-3300 to restart drawing again after solving
troubles. For more information, see 5.3 "'I/O BUFFER"" in CHAPTER b.

(1) [ENTER ] / [PEN SPEED ] Key ‘
This key is used in combination with other keys for setting of the scaling points P1
and P2 by operating the control panel, digitization of X-Y coordinates on the drawing
board, clearing of the 1/0 buffer, changing of the pen speed, etc.

@ [P, Keys (Scaling point keys)
if the and keys are pressed, the pen moves in the pen-up condition to
the scaling points P1 and P2 you have set, respectively.
Also, these keys are used together with (12) key for setting scaling points
manually. For more information, see 6.3.1 ""SETTING OF SCALING POINTS P1 AND
P2"" in CHAPTER 6.

(@ €1, &1, [, [¥] Keys (Position keys)
Pressing these position keys allows for four directional movements of a pen. With
these keys, you can move the pen in each direction manually. Also, pressing the two
keys next to each other simultaneously allows the pen to move on a slant.

(19 [FAST ] / [PEN FORCE ] Key
Pressing this key together with one of position keys simultaneously makes the
pen to move faster than pressing only one position key. It is also used for setting the
pen force from the control panel.

Key
If this key is pressed once while the program is under execution, (D) “"PAUSE’’ LED
lights up and the pen carriage stops its movermnent temporarily. However, the pen
carriage keeps moving until the execution of a command is completed. If the key is
pressed once again, the pause condition is released and the (7) ""PAUSE’’ LED lights OFF.

@) “"PAUSE’* LED (Pause indicator)
When the DPX-3300 is at pause, this indicator lights up.

Key
This is the key for adsorbing a plotter paper on the drawing board (electrostatic
adsorption board). If the key is pressed, 19 ''PAPER HOLD'' LED above the key lights
up. This means that a plotter paper is now fixedly adsorbed.
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“PAPER HOLD'' LED (Paper hold indicator)
When the electrostatic adsorption of the drawing board works, this indicator lights up.
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3.2 INTELLIGENT FUNCTIONS OF PENS expLANATION OF FUNCTIONS

The DPX-3300 has the following four capabilities as intelligent functions for pens.

® Pen attachment discrimination function
@ Pen type discrimination function

® Automatic pen-return function

® Automatic pen-up function

The intelligent functions change their working conditions to some degree, depending
on ON/OFF switching of the automatic pen control mode.
The automatic pen control mode is ON (""AUTO"" LED lights up) when the power is
turned ON. However, you can turn it OFF by pressing the key on the control
panel. (Accordingly the "AUTO" indicator LED lights off.)

3.2.1 Pen Attachment Discrimination Function
This function automatically discriminates the presence and absence of pens in the
pen stock.
In case the automatic pen control mode is ON, and if the function cannot find the
specified pen, it searches in sequence from the next number pen and select the
first identified pen to draw.
In case the automatic pen control mode is OFF, the function does not perform pen
replacement and works on drawing without pen replaced {regardiess of when a pen
is held or is not held by the pen carriage).
At a pen return, it a pen has already been in its own pen stock, the function searches
in sequence from No. 1 pen stock to find an empty pen stock and returns the pen
currently held to the first identified empty pen stock (regardless of when the automatic
pen control mode is ON or OFF).

3.2.2 Pen Type Discrimination Function
Finishing quality of drawing greatly varies depending on the combination of a plotter
paper and pen you have used. Particularly important, you must set a correct pen
speed and pen force according to the type of a pen you want to use.
For this reason, the DPX-3300 has the function to automatically discriminate the type
of a pen in use.
Remember: To make use of this function effectively, you must have labeled marker
seals on the pens you want to use, depending on their types. The dedicated "'XD
Series’’ pens sold by Roland DG corp.’s have silver and black marker seals labeled
on their tops, and so the discrimination function works to discriminate the pen types,
(Although the water based fiber tipped pens and the ink pens have no marker seals
labeled, the discrimination function still works to discriminate which pen is now in
use.) The relations with the type of pens and markers are listed in Table 3-1 below.
Since a photosensor is used for the discrimination of pen types, strong external light
directed to the photosensor may cause erroneous discrimination. For this reason, take
at most care for the direct sun light form the windows, spot light and so forth to
decide where and in which direction the DPX-3300 is set.
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Fig. 3-2
Pen Type Body @ @ 3 Remark

Water based fiber tipped pen Gray (Silver) (Silver) (Stlver) Non marker
Thick pen (water-based) White (Silver) (Silver) {Silver) Non marker
Ceramic pen Blue Black Silver Silver
Water based ball-point pen Gray Silver Black Silver
Pressurized oil-based ball- Black Black Silver Black
point pen
Oi based fiber tipped pen Brown Black Black Silver
for OHP film
Ink pen Black (Black) | {Black) | (Black) Non marker
Maintenance-free tubular Biack (Black) (Black) (Black) Non marker
Nk pen

Table 3-1

The discrimination function automatically sets a pen speed and pen force at proper
values according to the types of pens you use. The relations between the types of pens,
pen speeds and pen forces are listed in Table 3-2 below.

When the VS command for pen speed setting and the FS command for pen force setting
are executed on a program, the automatic pen control has the first priority to make its
value when the automatic pen control mode is ON. So there are no changes in the pen
speed and pen force. After this, if you turn OFF the automatic pen control mode, the
previous values of pen speed and pen force that have been set by those commands are set.
If the command VS or FS is executed when the automatic pen control mode is OFF, the
values of pen speed or pen force by those commands are set.

Regardless of when the automatic pen control mode is either ON or OFF, the settings of
pen speed and pen force made on the control panel are effective. (See 3.3 “'PEN SPEED
SETTING" and 3.4 ""PEN FORCE SETTING'".)
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Pen Type Pen Speed Pen Force
Water based fiber tipped pen 45 cm/sec 35¢g
Thick pen (Water-based) 45 cm/sec 3bg
Ceramic pen 10 cm/sec 20 g
Water based ball-point pen 45 cmisec 50 g
Pressurized oii-based ball- 45 cm/sec 125 g
point pen
Ol based fiber tipped pen 10 cm/sec 20 ¢
for OHP film
Ink pen 20 cmisec 20 g
Maintenance-free tublar 20 cmisec 20 g
ink pen

Table 3-2

If pens labeled with no marker seals are used other than Roland DG corp.’s mainte-
nance-free tubular plotter pens and water based fiber tipped pens, the discrimination
function does not work properly. If you want to use such pens, set a correct pen
speed and pen force for them, referring to 3.3 “'"PEN SPEED SETTING'” and 3.4 "'PEN
FORCE SETTING" before the DPX-3300 starts drawing after turning ON the power.

3.2.3 Automatic Pen Return Function

It the DPX-3300 is left without any command sent for about one minute during
drawing, the automatic pen return function works to automatically return the pen to
the pen stock and put the cap to it in order to protect the pen tip against drying. If
a drawing command is sent after a pen return, the pen carriage goes to hold the
previously held pen, returns to the previous X-Y coordinates and starts the drawing
specified by the command.

WARNING: ,
Remember: The arm suddenly moves in this function. As long as the power is ON,
it is very dangerous if you place your hands or objects on the drawing board even
when the pen is at rest. So, warn you not to do so.

Remember that this automatic pen return function is effective only when the automatic
pen control mode is ON.

3.2.4 Automatic Pen-up Function

Leaving the carriage-held pen in the pen-down state for a long time without sending
a command or without moving it with a panel key could cause a ink drop onto the
plotter paper from the pen tip. To prevent such inconvenience, the DPX-3300 has
the automatic pen-up function to automatically move up the pen if the pen is left
down. At this time, the “'DOWN’" indicator LED lights up even if the pen is up.
Remember that this automatic pen-up function is effective only when the automatic
pen control mode is ON-
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The DPX-3300 holds a pen and automatically reads the marker labeled on that pen to
make drawing at the pen speed best fit to that pen. Sometimes you may want to have
a drawing with a new pen speed setting other than the automatically set pen speed,
because only little ink is left and because you want to use pens with no markers. In
such a case, you can also set a new pen speed from the control panel and/or with a
command.

3.3.1 Setting On The Control Panel

Set pen speeds from the control panel with the following procedure.

(1) Press the key to light up the PAUSE LED. Even during drawing, press
the [PAUSE] key to stop the drawing temporarily.

(@ Press the key so that the pen carriage holds the pen for which you
want to change pen speed. When you want to change pen speeds for all pens,
press the [IL] key so that the pen carriage does not hold any pen,

(® While pressing the key, press one of the eight [PEN SELECT | keys (1) ~(®)
for a pen speed change. The pen speed values set to each [PEN.SELECT ] key are
listed in red below [PEN SELECT ].

PEN SELECT No. 1121314151617 ]8
PEN SPEED (cmi/sec) 21416 8110[16(20145
Table 3-3

Irrespective of computer software, this method allows you to have setting on the
plotter side alone. So, it is very convenient to use when you cannot change the
program of commercially available computer software. Also, even on the way of
drawing, you can change the pen speed by doing the above procedure after pressing
the key. So, when a drawing becomes thin in ink due to only little ink left,
you can try to make the pen speed slow with this method for more visual clarity.
This method is effective regardless of when the automatic pen control mode is either
ON or OFF.

3.3.2 Setting On A Program

Using the pen speed setting command (VS) allows the DPX-3300 to draw while you
are changing the pen speed on a program. For setting a pen speed with this command,
you can change it by 1 cm/s in a range from 2 cm/s up to 45 cm/s.

However, when the automatic pen control mode is ON (""AUTO'’ LED is ON), the
automatic pen control mode has the ‘first priority to make its value. So, the pen
speed is not changed even if the VS command is sent.

If the VS command is executed when the automatic pen control mode is OFF, the
pen speed specified by that command is set.




3.4 PEN FORCE SETTING

EXPLANATION OF FUNCTIONS

The DPX-3300:is able to. control the pen force (that is, force with which a pen is pushed
against a plotter paper on the drawing board). Pen force should be changed to the
optimum value according to varicus factors such as types and weights of pens, types
of plotter papers, setting angles of the plotter, pen speeds, the amount of ink in drawing,
ambient temperature and humidity, etc. It is a best practice to set a pen force at the
lightest value to a degree which the pen does not show scratchy drawing lines. Setting
the pen force too heavy causes unfavorable conditions such-as a quick use-up of ink,
a quick wear-out of the pen tip, a tear-off of the plotter paper in the worst case and the
like.

When the DPX-3300 holds a pen, it automatically reads the marker labeled on the pen
to make drawing at the pen force best fit to that pen. Sometimes you may want to
have. a drawing with a new pen force setting other than the automatically set pen
force, or when may you want . to use pens labeled with no markers. In such. a case,
you can make fine adjustments to set the pen force with the following three ways.

3.4.1 Setting On The Control Panel

Set pen forces from the control panel with the following procedure.

(1) Press the key to light up the PAUSE LED. Even during drawing, press
the key to stop the drawing temporarily.

(2 Press the [PEN_SELECT ] key so that the pen carriage holds the pen for which you
want to change pen force. When you want to change pen forces for all pens,
press the [T} key so that the pen carriage does not hold any pen.

(3 While pressing the [FAST ] key, press one of the eight [PEN SELECT ] keys (1)—
for a pen force change. The pen force values set to each [[PEN_SELECT ] key
are listed in blue below [PEN _SELECT |.

This setting is effective regardless of whether the automatic pen control mode is ON

or OFF,

PEN SELECT No. 1 2 3 4 5 6 7 8
PEN FORCE (g) 201351560 |65 }18095110{125
Table 3-4

3.4.2 Setting On A Program

Using the pen force setting command FS allows the DPX-3300 to draw while you
are changing the pen force on a program. For setting a pen force by that command,
you can set it at any eight steps in a range from 20g up to 1256g.

However, when the automatic pen control mode is ON (""AUTO’’" LED is ON), the
automatic pen control mode has the first priority to make its value. So, the pen force
is not changed even if the FS command is sent.

If the FS command is executed when the automatic pen control mode is OFF, the
pen force specified by that command is set.
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3.4.3 Fine Adjustments By The “‘"PEN FORCE’’ Knob

As explained above, the adjustments of pen force depend on various factors such
as setting angles of the DPX-3300, pen speeds, the type and weight of a pen, the
amount of ink in drawing, the type of a pen in use, ambient temperature and humidity
and so forth. Therefore, even if a pen force is set on a program and/or from the
control panel or set by the automatic pen control function, you had better make fine
adjustments for better pen force according to the actual drawing condition.

The ""PEN FORCE'" knob of the side panel on the side of the plotter body is used
for fine adjustments of pen force. The adjustment range of the knob is about 15%.
Turning the knob clockwise makes the pen force heavy and counterclockwise makes
the pen force light,

The optimum pen force value means that a pen is able to keep drawing without
scratchy lines at the lightest possible pen force. For better drawing, it is desirable
to make re-adjustments of the pen force whenever setting and drawing conditions
of pens are changed.

This method is effective regardless of when the automatic pen control mode is either
ON or OFF.
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PANEL KEY FUNCTION

[CCOORDINATE DISPLAY RESET ‘ Resets X-Y COORDINATE DISPLAY.
[PENSELECT ] (1)-(8) Selects pens (1)-(8). { xx )
[CDOWNT] Moves pen up and down. { =x)
CAuTo ] Turns automatic pen control mode ON/OFF.
] Moves pen to lower left. { =+ )
[CUR] Moves pen to upper right. { «* }
P11, Moves pen to P1 and P2. ( » )
4], Cal, CBD ) Moves pen in each direction. { «x )

PALISE Turns temporary stop ON/OFF.
[PAPER HOLD ~ Turns electrostatic adsorption ON/OFF,
CENTER] + B, P2 Sets P1 and P2, ( + )

NTER] + Clears huffer. { »« )
[TENTER] + [PENSELECT) Sets pen speeds. { «*« )

ENTER] + POWER ON Puts in self test mode.
+ [, a7, B, ¥ Moves pen in each direction. { = )
[(FAST ) + [PENCSELECT] Sets pen force. { **» )
[« + POWER ON Puts in non-buffer mode.

Table-3-5

*Explanation of Table 3-5

AT BT Indicates pressing "'B"’ key while pressing A"’ key.
A+ POWER ON ... Indicates turning power ON while pressing ""A"" key.
O Indicates effective only in manual mode.

Manual mode means the condition that no data is sent from
a computer and no data is in the 1/O buffer.

(%= ) Indicates effective only in manual mode or in pause mode
{(""PAUSE" LED is ON). That is, effective when the plotter is
in no operation.

(= ) Indicates effective only in pause mode (""PAUSE" LED is ON).




3.6 SETTING FUNCTIONS FOR PAPER SIZES expLANATION OF FUNCTIONS

If you use a plotting paper smaller than an ANSI-D size or I1SO-A1 size paper, the DPX-
3300 may make drawing both inside and outside the paper.

Some setting methods of paper sizes by the control panel are given below. Using these
methods, you can set any maximum plotting area (paper size) only when a paper is
placed at the lower left corner. Also, you can set paper sizes up to a hard-clip area (=
longer side of ANSI-D x longer side of ISO-A1) even if the paper sizes-you want to use
are out of the standards.

(D Turn OFF the power of the DPX-3300.

(@ Switch the DIP Switch 1- ) according to paper sizes. OFF for ISO standard. ON for
ANSI standard.

(® Turn ON the power of the DPX-3300.

(@ Set a plotting paper at the lower left comner of the electrostatic adsorption board as
shown in Fig. 3-3 and press the key (""PAPER HOLD" LED lights
ON). Set ISO-A4 size, 1ISO-B5 size and ANSI-A size papers so that their narrow sides
are directed to you or up. If the paper sizes you want to use are out of the standards,
fit them to the lower left corner.

(® Press the key. The ""PAUSE'" LED then lights ON.

ISO A Size 1ISO A1 841 x594mm ,)UR

ISO A2 594 x420mm

IS0 A4 210x297mm ISO A3 420x297mm

Drawing Board

Fig. 3-3 (1) .
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ISO B Size

e <

150 B2 728 x 515mm
15083 515 x 364mm
180
~ B5 182x257mm_ SO B4 364 x 257mm
Fig. 3-3 {2)
ANSI Size o
ANSI D 34 x 22inch
~ ANSIC 22x17inch
ANSI A 8-1/2 x 11inch ANSI B 17 x 11inch

Fig.

3-3 (3)

UR

UR

3=15



EXPLANATION OF FUNCTIONS
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(8) While pressing the key, press the key of the control panel. The
""ERROR’" LED flashes fast.

(@ Depending on paper sizes, while pressing either the [P1] or [[P2 ] key press one
of the keys {1)~(5). The contents assigned to each key are listed
in Table 3-6 below. ISO-A5 size and 1SO-B1 size papers cannot be set.

{(Examples)

For ISO-A3 size, while pressing the key press the key (3).
For ISO-B4 size, while pressing the key press the key (4).
For ANSI-B size, while pressing the key press the key (3).

PEN SELECT DIP-SW
M @@ @6 | 1-@
ISO A P1 AT | A2 | A3 | Ad | x OFF
ISO B P2 X B2 | B3 | B4 | BS OFF
ANSI P1 D C B A x ON

Key

Paper
Standard

Table 3-8

When the pen carriage moves just to the upper right cormer, move the pen carriage
to the upper right corner of the plotting paper by the position keys (€, [Ca],
L], V).

(9 When the pen carriage is just at the upper right corner, press the key. The
pen carriage then moves to the origin of the paper size you have set, and the “ERROR""
LED lights OFF.

(10 Press the key. The ""PAUSE’" LED then lights OFF.

Now, the maximum plotting area is properly set to the paper size. The coordinate origin
is set almost at the center of the maximum plotting area, and the scaling points P1 and
P2 are set automatically (for more information, see 6.3 ““SCALING'* in CHAPTER 6).
Steps () and (®) are not necessarily done. Performing either of these steps is enough to
set the pen carriage to the upper right corner of the maximum plotting area.

Note that you cannot set the maximum plotting area (paper size} smaller than 90 mm
(x) x50 mm (y) area.

When you complete the above procedure, the DPX-3300 is initialized just as you executed
the IN command, except the maximum plotting area and the scaling points P1 and P2.
And if you press the [UR_] key, except proceeding with the steps (@) and (8), the
DPX-3300 finishes its operation without anything done.




INFORMATION ABOUT PENS

4

Pens and plotter papers are obviously need-
ed for drawing when the plotter is used.
Particularly, pens have an important role in
the drawing operation of the DPX-3300.







4.1 PENS AND THEIR FEATURES  INFORMATION ABOUT PENS

As optional pens for the DPX-3300, various kinds of pens are sold. such as water based
fiber tipped pen, pressurized oil-based ball-point pen, oil based fiber tipped pen, ink pen
and maintenance-free tubular plotter pen. Pens other than ink pens cannot be filled with
ink. Also, replaceable ball-points are available for pressurized oil-based ball-point pens.
Referring to the instructions below, select the best fit pens in accordance with the
drawing purpose and the types of plotting papers for use.

In the DPX-3300, the pen once returned to the pen stock is automatically put with a
pen cap, and so the pen tip will never be dry for desirable writing during drawing. But
this pen cap is provided for temporary protection against drying. When you decided not
to use pens for a long time, always remove them from the pen stock and put the pen
caps furnished with the pens to keep them in storage.

Remember: Particularly the ink pen ink is easy to dry and become solid at the pen tip.
The DPX-3300 has been shipped with black pen caps attached to the pen stock. Other
than these black pen caps, white and gray pen caps are furnished as accessories. Attach
pen caps fit in type to each pen. For more information, see 2.5.1 ""Pen Cap Replacement”’
in CHAPTER 2.

The pen speed and the pen force are shown at the beginning of each explanation. They
are the optimum values for each pen and also the values that will be automatically set
when the pen carriage holds each pen.

4.1.1 Water Based Fiber Tipped Pen (Pen speed: 45 cm/sec
Pen force: 35 g)

This is the kind of a pen for the easiest use. It has good inking (or smooth ink running)
to give high speed drawing. Also, because of good coloring, it is good for colorful
illustrations. But the pen tip is made. of plastic and so has a disadvantage to wear
out gradually and becomes fat if keep using it for a long time.
Eight (black, red, blue, green, brown, purple, pink and orange) colors are available.
There are two types of pen tips (0.3 mm and 0.6 mm).

Product Number Pen tip Description

XD-4SPA-WNI(G) 0.3 mm | 4 pie. in black

XD-4SPB-WNI(GQ) 0.3 mm Black, red, blue and green in each

XD-4SPC-WN(G) 0.3 mm | Brown, purple, pink and orange in each

XD-4SPA-WWI(G) 0.6 mm | 4 pie. in black

XD-4SPB-WWI(G) 0:6 mm Black, red, blue-and green in each

XD-4SPC-WWI(G) 0.6 mm Brown, purple, pink and orange in each
Table 4-1

4-3
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4.1.2 Thick pen (water-based) (Pen speed: 45 cm/sec Pen force: 35 g)

Although the nature of this pen is the same as that of a water-based pen, its tip size is 2 mm
and so is designed for thicker drawing lines. Where clear and uniform drawing lines are
required and also when ink is short, sufficient performance many not be given under the
above pen speed and pen force. In such a case, change the pen speed to 15 cm/sec and the
per force to somewhere between 95 g and 110 g by referring to 3.3 Pen speed getting"’
and "'3.4 Pen force setting'’ in CHAPTER 3.

Product Number Pen tip Description
XD-4SPA-WBI(G) 2.0 mm 4 black
XD-4SPB-WBI(G) 2.0 mm black, red, blue and green each
XD-45PC-WBI((G) 2.0 mm orange, pink, brown and purple each
XD-4SPD-WBI(G) 2.0 mm 4 red
XD-4SPE-WB(G) 2.0 mm 4 blue
XD-4SPF-WBI(G) 2.0 mm 4 green
XD-4SPG-WBI(G) 2.0 mm 4 orange
XD-4SPH-WBI(G) 2.0.mm 4 pink
XD-4SPI-WBI(G) 2.0 mm 4 brown
XD-4SPJ-WB(G) 2.0 mm 4 violet
Table 4-2

4.1.3 Ceramic pen (Pen speed: 10 cm/sec Pen force: 20 g)

4

e

Because the pen tip is protected with the use of ceramics, the line size is kept constant from
the beginning of drawing to the use-up of ink. Three sizes of pen tips (0.2 mm, 0.4 mm and
0.6 mm) are prepared, so that they can be used for simple, general drawing. The ink is water
based and four (black, red, blue and green) colors in total are available.

The pen tip is small in diameter and delicate.

Remember: Particularly when using 0.2 mm-tip ceramic pens, do not drop or hit their tips,

otherwise they are broken.

Product Number Pen tip Description
XD-4SPA-CN 0.2 mm 4 Black
XD-45PB-CN 0.2 mm Black, red, blue and green in each
XD-4SPC-CN 0.2 mm Brown, violet, pink and orange. in each
XD-45PD-CN 0.2 mm 4 Red
XD-4SPE-CN 0.2 mm 4 Blue
XD-4SPF-CN 0.2 mm 4 Green
XD-4SPA-CM 0.4 mm 4 Black
XD-4SPB-CM 0.4 mm Black, red, blue and green in each
XD-4SPC-CM 0.4 mm Brown, violet, pink and orange in each
XD-4SPD-CM 0.4 mm 4 Red
XD-4SPE-CM 0.4 mm 4 Blue
XD-45PF-CM 0.4 mm 4 Green
XD-4SPA-CW 0.6 mm 4 Black
XD-4SPB-CW 0.6 mm Black, red, blue and green in each
XD-45PC-CW 0.6 mm Brown, violet, pink and orange in each

Table 4-3

1.4 Water Based Ball-Point Pen (Pen speed: 45 cm/sec Pen force: 50 g)
This is the kind of a water based ball-point pen for thin lines and relatively suited for high
speed drawing. Four colors (black, red, blue and green) are available. The pen tip is made

relatively strong and so is easy to use, but do not hit and drop it. Setting the pen speed too
slow could cause bad ink running.

Product Number

XD-4SPA-BP
XD-45PB-BP

Description

4 Black
Black, red, blue and green in each

For thin line
For thin line

Tabie 4-4

4-4
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4.1.5 Pressurized Oil-Based Ball-Point pen (Pen speed: 45 cm/sec Pen force:
125 g) :

This is the kind of a special ball-point pen designed with gas filled in the ball-point so that
the proper amount of ink is gradually pushed out of the ball-point. The size of lines is very
constant to allow for continuous thin lines. for high speed drawing. The ink is oil based, and
four (biack, red, blue and green) color variations are available as replaceable ball-points.
This pressurized oil-based ball-point pen is used with its holder and replaceable ball-point as
a set.

Product Number Description
XD-BPH Pressurized oll-based ball-point pen holder with a black ball-point
XD-3M-BLK 3 Black replacable ball-point
XD-3M-RED 3 Red replacable ball-point
AD-3M-BLU 3 Blue replacable ball-point
XD-3M-GRN 3 Green replacable bali-point
Table 4-5

Holder B

Replaceable ball-point

Fig. 4-1

The holder is constructed as shown in Fig. 4-1. When replacing the ball-point, turn the holder
B counterclockwise for replacement. At this time, be careful not to lose a spring housed
inside the holder B.

4.1.6 Oil Based Fiber Tipped Pen (Pen speed: 10 cm/sec Pen force: 20 g)

This is the kind of an oil based fiber tipped pen-used for drawing on a film (OHP film) for an
overhead projector. There are many types of OHP films. If a pen does not match with an
OHP film, the ink is blurred, the drawing lines become fat, inks in different color next to each
other are mixed into a dirty color, and color irregularities occurs at filling a figure. When
selecting OHP films, make sure of .its matching to a pen.

We have sold optional Overhead Projector Transparency Kit (XY-TRK) dedicated for the
DPX-3300. Please purchase to use it as much as possible. Eight pen colors (black, red, blue,
green, brown, yellow, orange and purple) are available. Their tips are 0.3 mm and 0.6 mm
in two types. For filling a figure, a 0.6 mm tip is useful.

Product Number Pen tip ) Deascription

XD-4SPA-ON 0.3 mm 4 Black

XD-4SPB-ON 0.3 mm Black, Red, Blue, Green in each
XD-4SPC-ON 0.3 mm Brown, Yellow, Orange, Violet in each
XD-4SPA-OW 0.6 mm 4 Black

XD-4SPB-OW 0.6 mm Black, Red, Blue, Green in each
XD-4SPC-OW 0.6 mm Brown, Yellow, Orange, Violet in each

Table 4-6

45
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4.1.7 Ink Pen (Pen speed: 20 cm/sec Pen force: 20 g)
[from STAEDTLER of West Germany]

This is the kind of a pen for high qguality drawing. As compared to other pens, it
gives sharp, clear lines and has no change in line size and ink thickness during long-
time drawing. But its construction is very delicate and so requires a full knowledge
and good care for its handling and maintenance. If it is the first time to use, read
4.2 ""HOW TO HANDLE INK PENS'* carefully in order to draw out the optimum ink
pen performance.

Also, we have sold the short-type ink pen holders (ST-PH) for the DXY-Series. Since
these ink pen holders cannot be automatically set with proper pen speed and pen
force, set proper values for them by operating the control panel.

Product Number STAEDTLER Number Description
ST-LPH 75PLO7H2 Ink Pen Holder Set Only Pen Holder Set
ST-P25 750PL2CF . 0.25 for Paper in each
ST-P35 750PL3CF K;f gg;’e?'ps 0.35 for Paper in each
ST-P50 750PLOCF 0.50 for Paper in each
ST-INK 745R-9 ink for Paper Black for Paper in each
ST-P25F 757PL2CK : 0.25 for Film in each
Ink Pen Tips R
ST-P35F 757PL3CF for Film T 0.35 for Film in each
ST-P50F 757PLBCF 0.50 for Film in each
ST-INKF 748PLF Ink for Film Black for Film in each
KF-INK Erasable ink with eraser
in each
Table 4-6

4.1.8 Maintenance-free Tubular Plotter Pen
(Pen speed: 20 cm/sec Pen force: 20 g)
[from Rotring-werke Riepe KG.]

The feature of this pen is almost the same as the ink pen and suited for high guality
drawing. Since it is of maintenance-free type, no ink filling and maintenance are
required. For detail, refer 4.3 ""HOW TO HANDLE MAINTENANCE-FREE TUBLAR
PLOTTER PENS.”’

Product Number ROTRING Number Description

XD-4RTH 741926 4 Pen holder for MPP
XD-4RTS 749986 4 Black (For use only with pen holder XD-4RTH)

0.25 mm, 0.35 mm, 0.5 mm, 0.7 mm (1 each)
XD-4RT25 743217 4 Black (For use only with pen holder XD-4RTH) 0.25 mm
XD-4RT35 743317 4 Black (For use only with pen holder XD-4RTH) 0.35 mm
XD-4RT50 743517 4 Black (For use only with pen holder XD-4RTH) 0.50 mm

Table 4-7

4-6



4.2 HOW TO HANDLE INK PENS  INFORMATION ABOUT PENS

4.2.1 Cautions For Ink Pen Handling

For. drawing on high-quality plotter papers, select ink pen tips specially made for
papers and inks such as ST-P2b, ST-P35, ST-P50, ST-INK and KF-INK. Also, for
drawing on films, select ink pen tips specially made for films-and inks such as
ST-P2bF, ST-P36F, ST-PHOF, ST-INKF and KF-INK. Using ink pen tips and inks
inappropriate for the types of plotter papers you use may cause not only bad drawing
effect but also pen tip damage.

The ink pens largely depend for their drawing performance on the types of plotter
papers and films you use.

For inks, always select to use the dedicated inks ST-INK, ST-INKF and KF-INK., These
dedicated inks are prepared especially for the DPX-3300 and differ from commercially
available inks for general (hand-writing) ink pens.

Remember: Using such commercially available inks causes bad ink running, and so
do not use them.

A white pen cap for the ink pen is furnished with the plotter as accessory. Replace the
pen cap in the pen stock with it. {See 2.5.1 "'Pen Cap Replacement’” in CHAPTER 2.)

If ink is dropped to stay in the pen cap, clear lines cannot e drawn. Clean the
surface of the pen cap.

Do not apply strong impact to the ink pens, as for example, dropping them from a
high position. Particularly, take care of handling the pen tips.

Avoid using the ink pens in a place of severe temperature changes. Using them in
such a place causes ink leakage.

Do not disassemble the ink pen tips.

Making the pen speed too fast may cause scratchy drawing lines, particularly for
small pen tips.

4-7
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4.2.2 Assembly And Ink Filling

The ink pen holder set (ST-LPH) is constructed with the component parts as shown
in Fig. 4-2. Try to disassemble it once, but do not disassemble the ink pen tip.

If a STAEDTLER 75PLO7HZ is used for the ink pen holder, attach an accessory silver
sticker as shown in Fig. 4-3.

1]

Ink tank

Hol B
Option: older

Holider A

Ink pen tip —

— Silver sticker

Fig. 4-2 Fig. 4-3

After disassembling the pen holder, take the pen tip out of the plastic case and
screw it into the holder B. One end of the plastic case in which the pen tip is stored
is made a hex. nut wrench. Using this hex. nut wrench, secure the pen tip firmly,

Fig. 4-4

Fill with ink. For a new ink, cut its filling end mouth with a knife. If filling too much
ink, ink will flow out when attaching the pen tip to the holder B. Do not fill ink no
more than the step of the ink tank.

4-8
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Fig. 4-5

Insert the holder B slowly into the ink tank and shake them strongly once with the
pen tip directed downward.

Have a trial writing on a paper or film once to make sure whether or not the ink runs

smoothly. If the ink does not run, shake the pen strongly once more. For a trial
writing, hold the pen upright and do it gently using the same paper as the one for
drawing. After making sure of smooth ink running, screw securely the holder B into
which the pen tip and ink tank were assembled into the holder A.

Fig. 4-6

Now, yvou have just completed the ink pen preparation.
Before attaching to the pen stock, have a trial writing for each pen in order to make
sure of smooth ink running whenever pen attachment is performed.

If the pens are decided not to use for a long time after use, disassemble and wash
them with water so that no ink is left. And wipe them off with a dry cloth and put
them in storage. If the ink is left in the ink tank, the ink at the pen tip may become
solid for further proper use. So, take care of it. Also at storage, put the ink pen caps
instead of the holder A for protection of the pen tip.

4-9
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Holder A

Ink- pen cap

4.2.3 Ink Refilling

Refill the ink tank with ink as early as possible. Too little ink left may cause ink
leakage due to the possible air expansion inside the ink tank.

Remove the pens from the pen stock. Directing the pen tip upward, screw the holders
A and B slowly out of the ink tank. Since the ink is still left inside the holder B, allow
the ink to flow down in such a manner that the pen is hit very gently over a soft
paper or cloth.

Fig. 4-8

Refill the ink tank with ink. Be careful not to fill with too much ink. If filling too much
ink, the ink will flow out when assembling the holder B.

Next, insert the holder B slowly into the ink tank. If inserting quickly, the pressure
inside the holders suddenly changes and the ink flows out of the pen tip edge. So,
take care of this assembly.
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4.2.4 How To Put Ink Pens In Storage

@ Drawing within an hour
It is acceptable to have ink pens set in the pen stock. But before a start, test them

for a hand writing.

@ Using again tomorrow
Remove the ink pens from the pen stock, remove the holder A and put the pen caps

instead of it, and then leave the pen tip upward. Shaking the pen gently at a start
of drawing allows it to be usable again.
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® [eaving more than a day

The pen tips are very costly. Not to allow for an ink stop, remove the pen tip from
the holders and always wash it cleanly.

4.2.5 How To Wash Ink Pens

Washing methods vary with the kinds of inks you use. This section covers the instruc-
tion of how to wash the ink pens in the case where the Roland DG corp.’s inks
ST-INK, ST-INKF and KF-INK are used.

Remember: There are inks you cannot wash if you inadvertently used inks other than
the Roland DG corp.’s inks.

® With an inverse method of the assembly described above, remove the pen tip from
the holder and discard the ink still left inside the ink tank.

Fig. 4-11

® Shake to wash the pen tip, holder and ink tank in flowing water. Using an ultrasonic
washer allows for an effective cleaning. If ink no longer flows out, it means the
cleaning is complete.
Remember: Leaving ink inside the ink tank causes an ink stop. After washing, wipe
off water and keep them in storage.
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4.2.6 Causes And Countermeasures Against An Ink Stop
@ |eaving with ink left
(Countermeasure) Referring to 4.2.4 ""How To Put The Ink Pens In Storage’’, remember
a proper leaving time.

® Filthy pen tip with dirt, fiber, etc
(Countermeasure) As a sign, drawing lines become scratchy. In such a case, stop
the DPX-3300 and see 4.2.5 ""How To Wash Ink Pens'’.

® Mismatching of the ink pen tip and the ink you used
(Countermeasure) Wash them by referring to 4.2.5 ""How To Wash Ink Pens’” and
use the Roland DG corp.’s inks ST-INK, ST-INKF and KF-INK.

® In case of an ink stop

Do not shake carelessly to move the needle. Particularly for the needle of a very thin
tip ink pen, an ultra-thin wire is used. Careless shaking may cause a bend of the
needle. If an ink stop occurs, dip the whole pen tip in the following pen cleaners in
a day or two without disassembling, the needle becomes easy to move. After this,
wash it cleanly with water by following the procedure described above so that no
pen cleaner is left at the pen tip.

Remember: Leaving pen cleaner at the pen tip causes a drawing failure.

Pen Cleaners (Ask for a stationer or a drafting goods shop)
Manufacturer  STAEDTLER
Product name © Mars water based ink pen cleaner
Product No. ~: 74600 for 100 cc
74625 for 260 ¢c




HOW TO HANDLE MAINTENANCE-FREE
4.3 TUBULAR PLOTTER PENS INFORMATION ABOUT PENS

s T Rt

A maintenance-free tubular plotter pen has the feature of giving high quality drawing.
And because of its maintenance-free feature there are no needs to do ink filling and
maintenance,

White pen caps for the pens are furnished with the DPX-3300. Replace the pen caps in
the pen stock of the plotter with them. (See 2.5.1 “"Pen Cap Replacement’’.) If ink is
left in the pen stock, clear lines cannot be drawn. Clean the surface of the pen cap.

Insert the pen tip with its cap attached into a cartridge. Press the cap to open the ink
running mouth of the cartridge. ‘

Fig. 4-12

Remove the cap and keep hitting the bottom of the cartridge until ink becomes visible
directing the pen tip downward. If an ink flow is seen, make a trial hand writing. If an
ink flow is not seen, hit the bottom of the cartridge again. For the use of a maintenance-
free tubular plotter pen, secure it to the pen holder (XD-4RTH) firmly. If a ROTRING
741926 is used, attach an accessory silver sticker as shown in Fig. 4-14.

4-14
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If the maintenance-free tubular plotter pen is decided not to use for a long time, put it with
its accessory pen cap and keep them in storage with the pen tip directed upward.

For a re-use of the maintenance-free tubular plotter pen, hit a few times its bottom with
the pen tip directed upward in a flat place. But do not add shaking to this hitting. Remove
the cap and then make a trial hand writing for reuse.







CONNECTION TO A COMPUTER

There are the following two ways to make the
connection of the DPX-3300 to a computer.
Parallel Interface (Centronics)
Serial Interface (RS-232C)
The DPX-3300 has the two interfaces above.
Depending on the types of computer inter-
faces or in case where commercially available
software is used, there is the need to select
the types of interfaces appropriate for each
software you want to use. Also, according
to this connection, the DPX-3300 and a
computer must be set properly.
Explanations of how to connect and how to
set according to each connection are given
below.







5-1 PARALLEL CONNECTION (Centronics) SONNCIoN

As an interface for a printer itself, a Parallel Interface is provided with most of the
computers. This interface has almost standardized specifications and requires less user-
side setting for an easy connection. However, it has the data transmission system in
which data are sent only in one direction from a computer to a plotter. Therefore, the
capabilities of the DPX-3300 cannot be utilized at a maximum in some cases.

5.1.1 Cable And Connection

Connect the printer connector of a computer and the PARALLEL IN of the DPX-3300
{see Fig. b-1) with a cable. For the cable, see Table b-1 to select a cable appropriate
for the computer you want to use.

5-3
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Option Model No. Compatible models
Connecting cables:
For parallel interface XY-IPC IBM PC (5150), PC/XT (5160), PCIAT (5170)
(Centronics)
Parallel interface card: XY-APL APPLE 11, IIe (cable included)

® APPLE II, Ile are trademarks of Apple computer inc.
® |BM PC, PC/XT, PC/AT are trademarks of International Business Machine Corpo-
ration

Table 5-1

5-4
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e ]

5.1.2 Setting A Computer

If you want to use commercially available software for which you are only required
to select either a Parallel Interface (Centronics) or Serial Interface (RS-232C), select
a Parallel Interface for easy handling.

If you want to make your own program, you must use the format with which data
are output to the Parallel Interface (the way of data transmission varies with the types
of computers). For more information, read the operation manual for your computer.

5.1.3 Setting The Plotter
(D Turn OFF the power switch on the side panel of the DPX 3300.

(2 Turn ON only the DIP Switch 1- (@) {""SW-1"") and turn OFF all of the DIP Switch 2
(""SW-2""). See Fig. 5-3. it does not matter where the BAUD RATE switch is set.
For the selection of a Parallel Interface is turning OFF the DIP Switch 1- (8). Turning
ON only the DIP Switch 1- (7 for the PARALLEL IN, ANSI-D size for plotter papers,
ANSI ASCII (1) for character fonts. For more information, read 10.1 “'LIST OF DIP
SWITCH SETTING"" in CHAPTER 10.

Remember: For the DIP Switch setting, you must switch the DIP Switch after
turning OFF the power, because the DPX-3300 reads the DIP Switch
setting at the power turned ON.

SW-

(T

12

wW-1

T

4

[

oz |

il

Fig. 5-3

(3 Turn ON the power switch.

(#) Make sure that the SERIAL/PARALLEL indicator LED is lighting up in "‘red”’. This
indicator LED is located on the left side of the PARALLEL IN on the side panel of
the DPX-3300.

Now, you have just completed the cable connection and the computer and plotter
settings. The DPX-3300 is ready for a proper operation. If it cannot operate properly,
read again the operation manual for your software and computer carefully.

Also, simple examples of connection checks with BASIC are given in 9.2.1 ""Checking
Examples Of Connection To Computer’” in CHAPTER 9. Do these checks if the DPX-
3300 cannot operate properly.




5.2 SERIAL CONNECTION (RS-232C) o oMU ER

5.2.1 Cable And Connection
Connect an RS-232C interface of the computer and the SERIAL IN of the DPX-3300
(see Fig. 5-4) with a cable. For the cable, see Table 5-2 to select a cable appropriate
for your computer.

Fig. 5-4
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CONNECTION TO A COMPUTER

Option Model No. Compatible models
?&"2?2? Eni?leii ﬁiﬁgﬁ;} ((;‘i,m) APPLE 11, 1le
e ;ﬁv{gi;g :;;T) IBM PC (5150), PC/XT (5160)
g:gg:gj f;i)m) 1BM PCIAT (5170)

® APPLE II IIe are trademarks of Apple computer inc.
@ |BM PC, PC/XT, PC/AT are trademarks of International Business Machme Corpora‘uon

Table 5-2

The internal wiring connections of the Roland DG corp.'s XY-RS-11, XY-RS-31, XY-
RS-13, XY-RS-33, XT-RS-14, XY-RS-34 cable are as shown below.
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XY-RS-11, XY-RS-31 CABLE

APPLE 11, Ile PLOTTER
Pin No. Pin No.

F.G (1) (1) F.G

TXD (2) (2) XD

RXD (3) (3) RXD

RTS  (4) (4)  RTS
cTs  (5) (5)  CTs
DSR  (6) (6)  DSR
G  (7) (7) 5.G
DcoD  (8) %% (8  DCD
DTR  (20) (200 DTR
DSUB-25 pin DSUB-25 pin

Male Male

XY-RS-13, XY-RS-33 CABLE

IBM PC or PC/XT PLOTTER
Pin No. Pin No.
F.G (1) (1) F.G

XD (2) 20 TXD
RXD (3 — (3  RXD
RTS  (4) @) RTS
cTs  (5) 5 CTs
DSR (6} 6)  DSR
SG (M (7) 5.G
DCD  (8) Z% ®  DCD
DTR  (20) (200 DTR

DSUB-25 pin DSUB-25 pin
Female Male

XY-RS-14, XY-RS-34 CABLE

IBM PC/AT PLOTTER
Pin No. Pin No.

DCD (1} (1 F.G

RXD (2) (2) TXD

TXD (3) (3) RXD

DTR  (4) —— (4) RTS
S.G (S — {5) CcTS
DSR (6} — | (6) DSR
RTS (7} —] (7 $.G

CTS (8) e (8) DCD

(9) ——— (20) DTR
DSUB-9 pin DSUB-25 pin
Female Male
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5.2.2 Setting A Computer

For the Serial Interface (RS-232C), there is the need to change the communication
protocol of the computer (software) to match with those of the DPX-3300. The
protocol described here includes the folliowing conditions:

® Baud Rate

@ Parity Check (Odd, Even, Non)

® Data Bit Length (7 Data Bits, 8 Data Bits)
® Stop Bit Length (1 Stop Bit, 2 Stop Bits)

The DPX-3300 has the following communication protocol although set in parallel
connection at the time of its shipping. This protocol is set when the DIP Switch 1-(8)
is turned ON.

® Baud Rate ... 9600
® Parity Check . ... Non
@ Data Bit Length ... 8 Bits
® Stop Bit Length ... 1 Bit

If commercially available software specifies the protocol of RS-232C, see the operation

manual of the software and set the DPX-3300 with the following instructions.

If the specified protocol differs from the initial settings of the DPX-3300 described

above, see 10.1 "LIST OF DIP SWITCH SETTINGS"' in CHAPTER 10 to change only

different conditions.

If commercially available software does not specify the protocol of RS-232C, read

the operation manual for the computer or the software and change the protocol of

the computer to match with the initial setting described above.

As the ways of setting the RS-232C of the computer, you can set the computer’s

DIP switch, an interface card or the memory switch.

Remember: If you want to make your own program, you must.change the commu-
nication protocol of the computer to-match with that of the DPX-3300.

Remember: For BASIC, you must give the format with which data are output to the
RS-232C (SERIAL) interface. See the sections of “"OPEN"’", ""PRINT #'’,
etc., of BASIC because instruction sentences vary with the types of
computers. For more information, read the operation manual for your
computer.

5.2.3 Setting The Plotter

@ Turn OFF the power switch of the DPX-3300.
(2 Turm ON the DIP Switch 1- (8 and () by hitting them upward. (Remember: You
must do this because they have been turned OFF at the time of shipping.)

5-9
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Also, at the time of shipping, plotting papers and character fonts have been set at
ANSI-D size and ANSI ASCII (1), respectively. And the baud rate, the data bits, the
stop bit and the parity check have been set at 9600 baud, 8 bits, 1 bit and non,
respectively. For settings other than these, see Fig. 5-6 to set the DIP Switch 1
(""SW-1"") and the DIP Switch 2 (""SW-2"") properly. (See 10.1 "'LIST OF DIP SWITCH
SETTINGS"" in CHAPTER 10.)
Remember: For the DIP Switch setting, you must switch the DIP Switches after
turning OFF the power, because the DPX-3300 reads the DIP Switch
setting at the time of the power turned ON.
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Fig. 5-6
(3 Turn ON the power switch.

(@ Make sure that the SERIAL/PARALLEL indicator LED is lighting up in*"'green’’. This
indicator LED is located on the left side of the SERIAL IN on the side panel of the
DPX-3300.

Now, you have just completed the cable connection and the computer and plotter
settings. The DPX-3300 is ready for a proper operation. If it cannot operate properly,
read again the operation manuals of the software and the computer carefully.

Also, simple examples of the connection checks with BASIC are given in 9.2.1 ""Checking
Examples Of Connection To Computer’”” in CHAPTER 9. If the DPX-3300 cannot
operate properly, do these checks.




5.3 INFORMATION ABOUT THE 1/0O BUFFER  TO'A compuTeR

The DPX-3300 has its operation speed considerably slower than the computer processing
speed. If the DPX-3300 receives a piece of data whenever one processing is completed,
the computer cannot finish its program until the DPX-3300 completes its all processing.
Because of this, the DPX-3300 has a 1K byte /O buffer. It can draw while storing in
this buffer the data sent from the computer, Even when the DPX-3300 is still in operation,
the computer sends all the data to the 1/O buffer and finishes all the processing for the
DPX-3300. Therefore, the waiting time of the computer can be shortened.

If a Serial Connector is used for the connection to a computer, the capacity of the 1/O
buffer can be expanded up to 15K bytes. For more information, see ""ESC.T command’’
of 8.4.2 "'Status Commands’’ in CHAPTER 8.

Although the 1/O buffer is useful for shortening the working time of the computer, it may
give some inconvenience described below.

{1) On the way of drawing, you stopped the program of the computer because you found
out a drawing failure, but the DPX-3300 did not stop drawing.

(2)1f an error occurred in operation with your own program, it is not easy to find out
the cause of that error.

As countermeasures against those inconvenience, the I/O buffer has the following two
functions.

5.3.1 Buffer Clear Function

The inconvenience (1) above is caused by the fact that the DPX-3300 is drawing
with the data in the buffer even if it is not receiving any data sent from the computer.
To solve this problem, the plotter buffer needs to be cleared. When you want to stop
the drawing operation, first, press the [PAUSE ] key of the control panel to stop the
drawing. (At this point, the data still remains in the buffer. Here, if you press the
key once more, the drawing starts again.) To clear the buffer, while pressing
the key of the control panel press the key.

5.3.2 Non-Buffer Mode

It is difficult to find out the cause of such an error described in the inconvenience
(2) above, because the DPX-3300 does not stop drawing immediately after the
computer stops its processing due to the error. For such an occasion, the DPX-
3300 has the mode so as to disable the buffer for further operation.

This is called the ""Non-Buffer Mode'’. For correcting the program, turn OFF the
power switch once. And, while pressing the [_€] key of the control panel turn
ON the power switch to turn ON the ‘'Non-Buffer Mode’’. In this mode, the DPX-
3300 stops drawing at almost the same time when the computer stops its operation.
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6.1 GENERAL DESCRIPTION OF THE RD-GL Il  foct!

6.1.1 Classification Of The RD-GL 1I
The RD-GL Il consists of 76 commands and are broadly classified into the following
seven commands:

® INITIALIZATION command for setting the DPX-3300 at the initialize.

® SCALING & WINDOWING command for scaling and windowing.

@ PEN CONTROL command for pen-up and -down action, drawing, pen movement,
pen replacement, pen speed setting.

® ENHANCEMENT DRAWING command for drawing instructions.

® L ABELING command about the drawing of characters:.

® OUTPUT command for requiring the data output from the DPX-3300.

® DIGITIZE command when used as a digitizer.

The OUTPUT and DIGITIZE commands are effective only if a RS-232C- (Serial} inter-
face ‘is used for the connection of the DPX-3300 to a computer. For the actual
drawing, these commands are combined for use to make a program. With regard
to the functions of each command, the detailed explanations are given in CHAPTER
7 ""DESCRIPTION OF THE RD-GL 1T COMMAND"".

6.1.2 Formats For The RD-GL II
The instructions for sending the RD-GL Il from .a computer to the DPX-3300: are
divided into the following four sections:

® Command
® Parameters
® Delimiters
@ Terminator

A typical format is shown below.

Command Delimiter Parameter Terminator

P [2{] 5000 L_] 5000
l .
I

Omissible Not omissible

Fig. 6-1
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® Command:
It is made up with two alphabets and instructs the DPX-3300 how to operate. The
format in Fig. 6-1 indicates that the DPX-3300 moves to the coordinates specified
by the parameters followed by the PA command .

® Parameters:

They can be coordinate values and characters that each command requires. The
example in Fig. 6-1 indicates that the pen moves to the coordinates (5000, 5000).
Depending on each command, parameters have different meaning. There are three
types of commands: One without parameter, second requiring parameter and third
with omissible parameter.

The allowable range of parameters varies from one command to another. Also, the
"+ " symbol of a numerical parameter is omissible. If parameter is omitted from a
command with omissible parameter, the default value is set.

® Delimiters:
They are used as separations between a command and a parameter and between
a parameter and a parameter. If you key in a command and a parameter and also
a parameter and a parameter in continuation for one command, the DPX-3300 cannot
understand which is one separate parameter, especially when you key in two para-
meters in continuation. To avoid this, delimiters are used as separation.
For delimiters, either a '+ '’ space or a '',"" comma can be used.
You can omit a delimiter between a command and a parameter because the DPX-
3300 is able to discriminate them, but a delimiter between a parameter and a para-
meter cannot be omitted. Also, any number of delimiters can be used in any place.
For example, you can write as follows:

P,A,5000,5000;
PA 5000 5000,

PAS@006,5000;
PAS@0@ 5009;

For easy reading, the following format is used as basic format in this operation manual.

PA 5000,5000;

® Terminator:
This indicates the end of each instruction. It is omissible if you key in the next
command followed by the terminator. But other than this, it cannot be omitted.
Usually a '";"" semicolon is used. Besides, (CHRS$ (3)) is used as label terminator
for the LB command (character drawing) because the DPX-3300 discriminate a ‘"’
semicolon as a character.
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6.1.3 How To Send The RD-GL II
When you want to send the format of Fig. 6-1 from a computer to the DPX-3300
using BASIC, you can choose either a Parallel Interface or a Serial Interface and write
either of the following typical formats:

LPRINT "PA 5068,50088;" Parallel Interface)
PRINT #1,"PA 50600,56088;" Serial Interface)

Remember: For the serial connection, you must have first opened the RS-232C port
by using the ""OPEN"" statement of your computer.

Also, you can change the parameters. For example, if you want to change the follow-
ng parameters into variables,

16¢ LPRINT "PA 10606,2000;"

you can write them as follows:

18 X=1000
20 Y=2000
188 LPRINT "PA":X:",":;Y;";"

Also, you can key in the line 100 as follows:

1@@ LPRINT NPA";X;" H;Y;H;" Useaspace i e lﬂStead Ofa
comma ‘',

198 LPRINT “PA";X,Y;";" Separate variables by a comma.

168 LPRINT "PA"X,Y":" Omit semicolons **;"" between the

command and variables.

Furthermore, you can key in character parameters as follows:

14 Bs$="ABCDabcd | ABCDabcd
16¢ LPRINT "LB";B$;CHRS$(3) e
10 X=1000 H

Fig. 6-3

19@ LPRINT "LB";X;Y;CHR$(3)

However, these character parameters vary with the types of computers and BASIC.
For more information, see the operation manuals for your computer and BASIC.
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6.2 COORDINATE SYSTEM RD-GL Il COMMAND

6.2.1 Coordinate System And Maximum Plotting Area
As shown in Fig. 6-4, the coordinate system has X-axis for the horizontal direction
and Y-axis for the vertical direction. And it indicates the coordinate values of X-axis
and Y-axis like (1000, 2000} when indicating one specific point on the plane surface.

ISO-A1 1ISO-A1 (16340, 11880)

ANSI-D {16790, 11180)

1ISO-A1 {0, 0)‘-ANSI»D 0, 01

ISO-A1 (- 17300, ~11880)
ANSI-D (-17750, —-11180)

Drawing board (electrostatic adsorption board)

Fig. 6-4

The maximum plotting area (whole area in which drawing can be done) varies from
a plotting paper to another. ANSI-D and ISO-A1 in Fig. 6-4 represents the sizes of
plotting papers. Switching these paper sizes can be done by setting the DIP Switch
1-(@. (For more information, see 10.1 “"LIST OF DIP SWITCH SETTINGS"" in CHAPTER
10.) The maximum plotting area is the same as the sizes of each paper as shown
in Table 6-1, and drawing can be done over the entire paper area.

Also, using the paper size setting functions (descried in 3.6 ""SETTING FUNCTIONS
FOR PAPER SIZES" in CHAPTER 3), you can change the maximum plotting area up
to the limit of pen carriage movements including ANSI-D and ISO-A1 sizes.

Paper Size Lower left. i Upper right Pl default value | P2 default value
1SO Al 841mmX594mm | (—17300, —11880) | (16340, 11880) | (15540, —11080) | (15540, 11080)
1SO A2 594mm X 420mm | (—12360, —8400) i (11400, 8400) | (—10600, —7600) i (10600, 7600)
1SO A3 420mm X297mm | ( —8880, —5940) i (7920, 5940) | ( —7120, —5140): (7120, 5140)
1SO A4 210mmX297mm | ( —4680, —5940) | ( 3720, 5940) |( —2920, —5140) ( 2920, 5140)
IS0 B2 728mmX515mm | (—15040, —10300) | (14080, 10300) | (—13280, —9500) : (13280, 9500)
1SO B3 5(5mmX364mm- | (—10780, —7280) i (9820, 7280) |( —9020, —6480) | ( 9020, 6480)
1SO B4 364mm X257mm | ( —7760, —5140) 1 (6800, 5140) | ( —6000, —4340) | (6000, 4340)
IS0 B85 182mm X 25Tmm | ( —4120, =5140) i (3160, 5140) | ( —2360, —4340): ( 2360, 4340)
ANSI D 34in. X 22in. (—17750, —11180) | (16790, 11180) | (—15990, —10380) | (15990, 10380)
ANSI C 22in. X 17in, (—11660, —8640) | (10700, 8640) | ( —9900, —7840) " ( 9900, 7840)
ANSI B 17in. X 1in, (=920, —5590) i ( 8160, 5590) | ( =7360," —4790) : ~( 7360, 4790)
ANS! A 8'1/2in. X 1 lin. ( —4800, —5590) | (3840, 5590) | { —3040, —4790) : ( 3040, 4790)

Table 6-1
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6.2.2 Plotter Coordinate System

The coordinate system can be classified into two: plotter coordinate system and
user coordinate ‘system. Here, the coordinate system-:inherent in the DPX-3300 is
explained. User coordinate system will be explained-later on:

The plotter coordinate system is a coordinate system set at initialization and has been
predetermined by the DPX-3300. So, you cannot change the coordinate unit and its
origin using commands and so forth.

As shown in Fig. 6-4, the plotting-area varies in size from a paper to another.

The coordinate origin is almost at the center of the drawing board. In the plotter
coordinate system, 1 coordinate unit per plotter =0.025 mm - If you want to specify
1. mm, you specify 40 plotter coordinate units for the actual drawing (0.025 mm x
40="1 mm).

6.2.3 User Coordinate System
User coordinate system is the coordinate system you can use to set any optional
coordinate origin -and coordinate unit with respect to the plotter coordinate system.
Once you set user coordinate system, the coordinate parameters of ‘a command
follow the user coordinate system. (For more information, see 6.3 "'SCALING'" )
You can set optional coordinate units, but usable values as coordinates are limited
to the following range:

— (226 — 1)~ + (226 — 1)

Remember: There are coordinate values that come out of the allowable parameter
range. If you specify such coordinate values, an error occurs. When
setting user coordinate values, you must specify them so that a plotting
area does.not come out of the allowable parameter range.
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Setting user coordinate values to the DPX-3300 is called "'scaling’’ . Scaling allows you
to set, contract and expand coordinate units according to your purpose. Coordinates
as parameters of a command follow the plotter coordinate system until they are scaled.
After scaling is completed, they follow the user coordinates system to tell the DPX-
3300 to draw,

6.3.1 Setting Scaling Points P1 And P2
The scaling points P1 and P2 are the reference points for scaling. You set them at
any points within a plotting area. Scaling can be done by setting P1 and P2 at any
points and executing the SC cornmand that determines the coordinate values of each
point. Note that scaling is not completed at the stage of setting the scaling points
P1 and P2, and their coordinate values are still in the plotter coordinate system.
There are the following three setting methods of the scaling points P1 and P2,

® Setting from the control panel
Move the pen to any point using position keys (€], a1, [(B], [¥]) and while
pressing the key press the key to set P1 position. Also, while pressing
the key press the [PZ] key to set P2 position.
If you set only P1 position, P2 position automatically moves to set at the same
distant point-as the P1 has moved. It is also possible to set P1 position so that P2
position comes out of the plotting area.
By pressing either or key, you can check to see the positions of P1 and
P2 that have been set when the pen moved. If P2 position is out of a plotting area,
the pen moves in the direction of which P2 position has been set and stops at the
boundary of the plotting area.

® Setting by the paper size setting functions
If you set a maxirmmum plotting area using the paper size setting functions, the positions
of P1 and P2 are set inside the maximum plotting are as shown in Fig. 6-5. (For
more information, see 3.6 ""SETTING FUNCTIONS FOR PAPER SIZES'* in CHAPTER 3.)

800
P2 800
1760 P1 kgt Maximum plotting area
800
Fig. 6-5
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® Setting By IP command
Use of the IP command allows you to set the positions of P1 and P2. For example,
if you send instructions below,

“IP -4000,-2500,4000,2500;"

P1 is set at (~ 4000, —2500) and P2 at (4000, 2500).

Remember: At this time, the coordinate values of the parameters must have been
in the plotter coordinate system. Although the coordinate system is in
the user coordinate system when the scaling is performed again, the
parameter values are still in the plotter coordinate system.

P2 (4000, 2500)
®
(0, O)

®

P1 (= 4000, —2500)

Fig. 6-6

Like setting on the control panel, setting only P1 position by the IP command, P2
position automatically moves 1o set at the same distant point as the P1 has - moved.
For example, after executing the instructions above to set P1 and P2 positions, if you
send the following instructions,

“IP @,0:"

P1 is set at (O, 0) and P2 at (8000, 5000).

P2 (8000, 6000)
14000, 2500}

/‘/PHO, 0)

(= 4000, -~ 2500)

Fig. 67
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The default values of P1 and P2 are shown in Table 6-2. For setting the . default
values by the IP. command, see "'IP. Command’’ in CHAPTER 7 “‘DESCRIPTION OF
THE RD-GL I COMMAND"".

DIPSW 1-@ P1 P2

OFF (ISO A1) (—15540, -~ 11080} {16540, 11080)

ON (ANSI D) (=15990, —10380) {15990, 10380)
Table 6-2

6.3.2 Scaling By S€ Command
The SC command determines each user coordinate value of the scaling points P1
and P2 you have set at any optional points. For example, if you send instructions
below,

"IP -4000,-2500,4000,2500"
"sC 6,1,9,1;"

P1 position or the plotter coordinates (— 4000, — 2500) becomes the user coordinates
(0, 0). And P2 position or the plotter coordinate (4000, 2500) becomes the user
coordinates (1, 1). (Note: The sequence of keying in the SC command’s parameters
differs from that of the IP command's parameters.

Of course, you can set the user coordinate values outside the P1 and P2 as shown
in Fig. 6-8. For further drawing, the coordinate values follows the user coordinate
system.

In this manner, scaling P1 and P2 points by combining the IP and SC commands
together allows you to set any points at any coordinates. And, setting at useful
coordinate values makes the duty of a program light. Furthermore, the setting functions
of P1 and P2 from the control panel can be used for expansion and contraction of
coordinate units.




6.4 WINDOW RD-GL I COMMAND

The plotting area set by the IW command-is called a "'window'". Although instructions
for drawing out of a window do not cause an error, the drawing attempted outside the
window cannot.actually be performed. The default value of a window is the same as
the maximum plotting area. {For more information, see 6.2 ""COORDINATE SYSTEM'" )

|
/ . . N .
/ Wing & Dotted lines cannot be drawn if drawing is
. mndow attempted outside the window.
Fig. 6-9
/// \\\\
Ve AN
’ \\
/ \ No drawing: is performed if drawing is
i . .
| Window ‘. attempted only outside the window.
\ !
\ I
\ /
/
~o N 7
N 7
Fig. 6-10

Here, movement limit, maximum plotting area and plotting area are defined.

The movement limit is the limited area in which the pen carriage can move by controlling
position keys (€], [Ca ], [ 1, [L¥]) of the control panel. It includes the maximum
plotting areas of both ANSI-D and ISO-A1 size papers.

The maximum plotting area is the area determined by setting either with the DIP Switch
1- (D) or with the paper size setting functions. (For more information, see 3.6 "'SETTING
FUNCTIONS FOR PAPER SIZES''). It cannot exceed the movement limit.

The plotting area is the area determined by a window and cannot exceed the maximum

plotting area.

1ISO-A1 maximum plotting area

Movement limit

ANSI-D maximum plotting area




6.5 DRAWING COMMANDS
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6.5.1 How To Use The Drawing Commands
For a simple drawing, you can use the pen control command alone. The example below
is for drawing a straight line between coordinates (1000, 2000) and (4000, 8000).
Example 6-1 14 LPRINT "SP1:"
20 LPRINT "PA;"
39 LPRINT "PU10G®,2000;"
49 LPRINT "PD4@0@,8080;"

Explanation:

Line 10 Selects pen from the pen stock No.1.

Line 20 Specifies absolute coordinates. (See 6.5.2 "’Absolute Coordinates And
Relative Coordinates'’.)

Line 30 Holds pen from the pen stock No.1 and moves to coordinates (1000,
2000) with the pen up.

Line 40 Moves to coordinates (4000, 8000) with the pen down.
(For straight line drawing.)

Using such commands with simple instructions makes a complex drawing easy. But
the RD-GL II has much more simple drawing commands. For example, when you
want to have a rectangle or square, it is much easier to use the rectangle drawing
command EA than sending the above commands four times.

In the drawing commands, there are many commands for the actual drawing and
also for not actual drawing. For example, the RA command is for filling inside a
rectangle, but the FT command is for setting a filling pattern of a rectangle. In other
words, you first determine a filling pattern with the FT command (not actual drawing)
and let the DPX-3300 to fill the rectangle by the RA command.

6.5.2 Absolute Coordinates And Relative Coordinates
There are two ways of specifying coordinates. One is the absolute coordinates that
indicate the coordinates at a specified point in the distance from the origin (0, 0).
Second is the relative coordinates that indicate the coordinates at a specified point
in the distance from the current pen position. For example, the PA command specifies
the absolute coordinates on Line 20 in Example 6-1. Here, if you want to use relative
coordinates, you can rewrite Line 40 as follows:

49 LPRINT "PR;PD30¢¢,6000;"
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(4000, 8000) Absolute coordinates
@

(3000, 6000) Relative coordinates

e
{1000, 2000) Absolute coordinates

Fig. 6-12

The PR command specifies relative coordinates. After this, coordinates are specified
in the relative coordinates. The current pen position is at (1000, 2000) on Line 30.
To draw up to the absolute coordinates (4000, 8000), you can send relative coordinates
(3000, 6000) which are the distance from the current pen position.

Remember: To get back to the absolute coordinates, you must send another PA command
again:

In the RD-GL 11, only the PA and PR commands can change coordinates after the new
PA command was sent in either absolute or relative coordinates. Commands other than
these commands remain coordinates unchanged. Note that absolute coordinates are
effective at the time of the power turned ON.




6.6 DRAWING CHARACTERS RD-GL 1l COMMAND
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6.6.1 Character Drawing And Setting
The LB command is used for drawing characters. When you send the LB command,
the DPX-3300 comes in character drawing mode and draws a character string or
parameter followed by the LB command, just as you keyed in. For example, if you
send the following instructions,

LPRINT "LBABCDabcd";CHR$(3)

the DPX-3300 starts drawing ‘“ABCDabcd’’ from the current pen position.
(CHRS$ (3)) in the above example is a label terminator, keyed in at the end to release
the character drawing mode. If you omit this label terminator, and also if you key
in the next command immediately followed by LB command and a character string,
the DPX-3300 discriminates the next command as a character string and draws it.
To change label terminator, use the DT command.

Character sets used by the LB command are the same as those specified by the DS
and IV (CS, SS, CA, SA) commands. And they are characters among the character
codes CHR$ (33) to CHR$ (127) of 10.4 “'LIST OF CHARACTER SETS'’ in CHAPTER
10. For the selection of character sets, see 6.7 ""SETTING CHARACTER SETS'
in CHAPTER 6.

Among imaginary characters and character codes (CHR$ (0) to CHR$ (32)), there
are also characters that have a special role in the character drawing.

(CHR$ (3)) : Terminates character drawing mode.
[BS] (CHR$ (8)) : Moves pen to left by one character,
(CHRS (9)) : Moves pen to left by 1/2 character.
[LE]J (CHR$ (10)) : Moves pen to one lower space line.
(CHRS (11)) : Moves pen to one upper space line.
LCR] (CHR$ (13)) : Moves pen to the line head.

(CHRS$ (14)) : Selects alternate character set.
[si] (CHR$ (15)) : Selects standard character set.

With regard to characters to be drawn, you can set in many ways. For example, the
Sland SR commands are for specifying character size, the DI and DR commands for
specifying drawing direction, the SL command for specifying character slant, the ES
command for setting character space and line space, the LO command for setting
character origin, etc. For more information, see respective commands in CHAPTER 7
“DESCRIPTION OF THE RD-GL Il COMMAND"".
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6.6.2 Character Buffer

For drawing the same character string many times, the LB command can be used.

Other than this, you can use the character buffer of the DPX-3300 for the same
purpose.

Both BL and LB commands clear the character buffer and write a character strmg
in the character buffer. As shown in 6.6.1 "'Character Drawing And Setting’’, the
LB command writes a character string in the character buffer and at the same time
tells the DPX-3300 to draw it. On the other hand, the BL command oniv writes. a
character strmg in the character butfer: «

The PB command reads a character string out of théféharactér buffer and tells the
DPX-3300 to draw it. Like the LB command, when you use the BRB command for
drawing, you can set in many ways by the S, SR, DI, DR, SL, S, LO commands, etc.’

A character string (including control character and label terminator) up to 150
characters can be written in the character buffer. if you specify more than 150
characters, only first 1150 characters are written in the character buffer.  Although
only 150 characters are written in the character buffer by the LB command, all the
drawing is performed. The functions of character sets and control characters written
in the character buffer are the same as those for drawing by the LB command.

Example 6-2
14 LPRINT "§P1;"

29  LPRINT "BLABCDabed" ;CHR$(3)
3¢ LPRINT "PA;PU -5000,-5000;"
49 LPRINT "PB;"

54 LPRINT "PU -5006,-40800;"

66 LPRINT "PB;"

74  LPRINT “SP@;"™

84 END

6.6.3 Fonts For Character Sets
The DPX-3300 has 61 types of character sets. These character sets are for drawing
characters other than English. Symbols and characters vary from one character set
to another.
Although the character sets are 20 types as set, three types of character fonts
(form) are prepared for each set. Also, the character set No. 99 is a character set
appropriate for drawing and has only one type of font (fixed character width font).
Therefore, the DPX-3300 has 20x 3+ 1=61 character sets in total.
For more information about characters of each character set, see 10.4 "'LIST OF
CHARACTER SETS” in CHAPTER 10,
And for more information about how to select character sets for the actual drawing,
see 6.7 "SETTING CHARACTER SETS”
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The character fonts are the following three types:

® Fixed-Space Vector Font
@ Variable-Space Arc Font
@ Fixed-Space Arc Font

Fixed-Space Font:
The width between all characters are fixed. It is useful because the length of a character
string can be previously calculated, like pica pitch.

Variable-Space Font:
The DPX-3300 computes the width between characters and arrange the characters pro-
portionally so as to balance them for a better looking word, like proportional pitch.

Vector Font:
The curved portions of a character are made with many continuous curved lines.
Characters are drawn in a simple from, but this font is very suited for high speed drawing.

Arc Font:
The curved portions of a character are made with smooth, flowing curved lines. The

drawing speed is comparatively slow to that of the vector font, but this font is good for
good looking characters.

Table 6-3 shows the relations between the character fonts, the 20 character sets and
the character Nos. but does not include the optimum character width vector font.
The character sets of each character font are listed in Fig. 6-13 through Fig. 6-15.

Fixed-Space Variable-Space Fixed-Space Fixed-Space Variable-Space Fixed-Space

Vector Font Arc Font Arc Font Vector Font Arc Fort Arc Font
0 10 20 30 40 50
| Il 21 31 41 51
2 12 22 32 42 52
3 13 23 33 43 53
4 14 24 34 44 54
5 15 25 35 45 55
6 16 26 36 46 56
7 17 27 37 47 57
8 18 28 38 48 58
9 19 29 39 49 59

99
Tabie 6-3

6-16



RD-GL i COMMAND

1234567890
ABCDEFGHIJUKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz

Fig. 6-13

(Fixed-Space Vector Font  Character set No.0)

1234567890
ABCDEFGHIUUKLMNOPQRSTUVWXYZ
~abcdefghijklmnopgrstuvwxyz

Fig. 6-14

{Variable-Space Arc Font  Character set No.10)

1234567890 .
ABCDEFGHI JKLMNOPQRSTUVWXYZ
abcdefghi jkl mnopgrstuvwxyz

Fig. 6-15

(Fixed-Space Arc Font  Character set No.20)
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The DPX-3300 has four character set selection modes. The basic concept for the
selection of character sets is shown in Fig. 6-16.

Character table Character table
Character table—» {left) right)
32—-127 160—255
Slot O Slot 1 Slot 2 Slot 3
Slot— {standard character (alternate character
set) set)
Fig. 6-16

The place in which character sets you have selected from the 61 character sets are
temporarily stored is called “‘slot’’. There are four slots: Slot 0, Slot 1, Slot 2, and Slot
3. The slot O is also called "'standard character set’' and the slot 1 called "‘alternate
character set”’. To specify character sets to be put in the slots, the DS command is used.
The place in which character sets you have selected from the four slots for the actual
use are put is called ““character table’’. There are two tablels: the table (left) for character
codes 32 to 127 (8th bitis 0, 7 bits in total) and the table (right) for character codes
160 to 255 (8th bitis 1, 8 bits in total). The [V command is used for specifying character
sets placed in the character tables (specifying slots you want to use).

There are four modes for the selection of character sets, which is explained later on.
The switching of the character set selection modes is performed with the first parameter
of the CM command.

In addition to the character set selection modes, there is what is called “‘fall back'"
mode. In this mode, undefined characters (blank) in the list of character sets are
ignored and so cannot be drawn in the form of characters, but they are drawn in the
form of one-character size box (T). The switching of the fall back mode is performed
with the second parameter of the CM command.

6.7.1 RD-7 Bit Mode

The RD-7 bit mode has interchangeability with the RD-GL 1 of Roland DG corp.’s
DXY-Series plotters. In this mode, only the slots O and 1 are used and also only the
left character table is used.

6-18
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As explained above, the slot O is called ''standard character set’” and the slot 1
called "‘alternate character set’”’. Commands other than the DS command, you can
specify a standard character set by the CS command and an alternate character
set by the CA command, respectively. Character set Nos. are specified with the
parameters followed by those commands.

In addition to the IV command, you can specify any slot by using the SS or SA
command. For example, using the SS command or [S] {CHR$ (15)) allows you to
select a standard character set. And using the SA command or S0 ] (CHRS {14))
allows you to select an alternate character set. Also, if the 8th bit of a character
code is 1 (from 160 to 2565), that bit is ignored.

The above explanation is given in Fig. 6-17 below.

Character table

{left)
32--127
IV command IV command
S8 command SA command
[507]
Slot O Slot 1
(Standard (Alternate
character set) character set)
DS command DS command
CS command CA command
Fig. 6-17

6.7.2 RD-8 Bit Mode -
If the 8th bit of a character code is 1 (from 160 to 255), the DPX-3300 draws it in
a different form when it is O -(from 32 to 127).
Remember: If you use a Serial Connection for the connection to a computer, you

must set the data bit length at 8 bits.

In the RD-8 bit mode, select a character set -for example, the character set No.6
{ISO ASCIH- for either a standard character set (slot O} or an alternate character
set (slot 1}. Next, when you specify the slots by the IV {§S, SA) command, the
character set No.8 (JAPANESE) is selected to the character table (left),
However, this combination is limited to only those listed in Table 6-4 below. If you
select character sets other than the character set Nos. 0, 10, 20, 6, 16 and 26, all
characters in the character table (right) become undefined characters.
The above explanation is given in Fig. 6-18.
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Character table (left) ~ Character table (right) k
0 (ANSI ASCIl) 7 (ROMAN)
10 (ANSI ASCI) 17 (ROMAN)
20 (ANSI ASCH) 27 (ROMAN)
6 (JIS ASCH) 8 ( JAPANESE )
16 (IS ASCH) 18 ( JAPANESE )
26 (JIS ASCl) 20 ( JAPANESE )
Table 6-4

Character table (left) | Character table {right)
32127 1602565

IV command
S$$ command

V command
SS command

sl [s0]

Slot O Siot 1
(standard character (alternate character
set) set)

DS command DS command
CS command CA command
Fig. 6-18

6.7.3 I1SO-7 Bit Mode
This 1SO-7 bit mode has four slots. You can select different character sets to each
slot. Using the DS command, you can select any character set in the character tables.
The IV.command is useful when you want to use three or four character sets.
Also, if the 8th bit of a character code is 1. {from . 160 to 255), that bit is ignored.
And the DPX-3300 draws the same characters as it is O (from 32 to 127).
The above explanation is given in Fig. 6-19 below.
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Character table (left)

32127

IV comimand
S8 command

WV /eommand
SA Jeommand

IV command
IV command

AL N N N
Slot 0 Slot 1 Slot 2 Slot 3

{standard character
sat)

(alternate character
set)

DS command
C8 command

DS éommand
CA coinmand

DS command

DS command
{Defauit Value: 7)

(Default Value: 7)
Fig. 6-19

6.7.4 1SO-8 Bit Mode

This 1SO-8 bit mode also has four slots. You can select any different character set
to the character tables. The selection method is almost the same as for the 1SO-7
bit mode. Using the V. command, you can freely specify which slot to be placed in
which character table. Also, if you send [582] {CHR$ {142)) only at this mode, one
character which is sent next becomes one of the characters in the slot 2. And if you
send [£SS37] (CHRS (143)), one character which is sent next becomes one of the
characters in the slot 3. Characters other than these become a character set immediately
before the slots.

Remember: If you want to use a Serial Connection for the connection to a computer,
you must set the data bit length at 8 bits.
The above explanation is given in Fig. 6-20 below.

Character table
(left)
32127

Character table
{right)
160255

IV command
SS command

- M IV command
IV command

SA command

Slot O

{standard
character set)

Siot 1

(alternate
character set)

Slot 3

DS command
CS command

DS command
{Default Value: 7)

DS command
CA command

DS command
{Default Value: 7)

Fig. 6-20
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EXAMPLE 6-3
14 LPRINT
294 LPRINT
34 LPRINT
49  LPRINT
5@ LPRINT
69 LPRINT
74  LPRINT
CHR$(3)

8¢ LPRINT
94 END

Explanation:
Sets character selection mode to ISO-8 bit mode. Selects the character set
0 to the slot O (standard character set) and the character set 8 to the slot 1
{alternate character set).

Selects the character set No.5 to the slot 2 and the character set 'No.7 to

Line 30

Line 40

Line 50
Line 60
Line 70

the slot 3.

Specifies the slot 1 and draws * H—2>>F

"SP 1;"
"PA;PU -8088,-3000;"

"CM3;CS #;CA 8;"

"DS 2,5;DS 3,7;"

"SA;LBLOWID"";CHR$ (3)

"IV @;LBDG";CHR$ (3)
"LB";CHR$(143) ;" (DPX-3300";CHR$ (143) ;") ";

NSP g;!!

i

Specifies the slot 0 and draws "'DG'".
Calls up the slot 3 with (CHR$ (143)) and keeps drawing.

O-52K* DG«DPX-=3300»

Fig. 6-21




6 8 POLYGON BUFFER AND DOWNLOADABLE
o4 CHARACTER BUFFER RD-GL Il COMMAND

The DPX-3300 has a 15K bytes buffer. This buffer consists of three distinctive buffers:
the 110 buffer in which data you sent from a computer are stored, the polygon buffer
in which polygon data are stored, and the downloadable character buffer in which
character data you can create are stored. The storage capacities of each buffer have
been determined at the default, but you can changed them if you use a Serial Connection
for the connection to a computer. (For more information, see the ""ESC.T command’’
of 8.4.2 ""Status Commands’’ in CHAPTER 8.)

170 buffer Polygon buffer Downloadable character buffer Blank

Default: 1024bytes : Default: 3072bytes Default: Obytes

15K-byte data buffer

Fig. 6-22 (Simplified buffer diagram)

6.8.1 Polygon Buffer

The RD-GL 1l has the commands for drawing a rectangle and filling the rectangle.
To draw a polygon without using such commands, you first define a polygon and
store its data in a buffer called the ""polygon buffer’”. It is also used when you want
to fill a polygon.

The data of a polygon, in this case, are the coordinate values (apexes or summits)
of a polygon. The storage capacity of the polygon buffer at the default is 3072 bytes
and is large enough to hold about 250 defined summits of a polygon.

To either set or release the DPX-3300 from polygon input mode, the PM command
is used. In this mode, you can write those summit data by the following commands.

PA, PR, PU, PD, AA, AR and Cl commands

But in the polygon input mode, when you send these commands, the DPX-3300
does not operate actually, but only the summit data are written in the polygon buffer.
For the actual drawing with the date you already wrote in the polygon buffer, send
the PM command to release the polygon input mode first. Then, send the EP command
for the DPX-3300 to draw the border of a polygon and fill the polygon. For more
information, see "'PM Command’’, “'EP Command’’ and ""FP Command’'’ of CHAPTER
7 ""DESCRIPTION OF THE RD-GL Il COMMAND"",

In addition to this, the RA, RR and WG commands can be used for the same purpose.
For example, even when the DPX-33C0 is not in the polygon input mode, you can
send these commands to clear the polygon buffer and write the summit data of a
polygon in the polygon buffer. Doing so allows the DPX-3300 to fill a polygon.
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6.8.2 Downloadable Character Buffer (For only serial connection)
You can define characters and symbols which are not included in the character sets
and store their data in this downloadable character buffer. Once the data are stored,
the DPX-3300 is ready to draw them just like the other characters.

The size of the downloadable character buffer at initialization is 0. In other words,
you must keep a storage for the downloadable character buffer by using the ESC.T
command. You cannot use the downloadable character buffer unless you use a Serial
Connection for the connection to a computer.

To set downloadable characters, the DL command is used. Any characters defined
by the DL command are registered as character set No. — 1 characters. If you specify
this character set when you select other character sets, the DPX-3300 draws those
characters just like the other characters. For more information, see ''DL Command'’
in CHAPTER 7 “"DESCRIPTION OF THE RD-GL Il COMMAND"".
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When you send an output command to the DPX-3300, the DPX-3300 brings its data
corresponding to that command in the condition that the data are ready to output to
a computer. These data include coordinate values and pen (UP/DOWN) state at the
current position, errors, etc.. And the computer reads out these data. To output means
in this case that a computer gets the data output from the DPX-3300 only if a Serial
Connection is used. In other words, the computer cannot get any output data from the
DPX-3300 if a Parallel Connection is used, and so a Parallel Connection cannot be used
in this case.

The output commands are used only when your computer requires data from the DPX-
3300 for drawing. Simple instruction sentences are given in Example 6-4 below.

Example 6-4
169 OPEN "COM1:9609,N,8,1" AS #1
119 PRINT #1,"0P;"
126 INPUT #1,P1X,P1Y,P2X,P2Y
138 PRINT P1X,P1Y,P2X,P2Y
Explanation:

Line 100 - Opens RS-232C port.

Line 110 Sends OP command, requiring the output coordinate values of
scaling points P1 and P2.

Line 120 Reads the coordinate values of each scaling point.

Line 130  Outputs them on the display screen.
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The DPX-3300 has capabilities not only for a plotter but also for a digitizer. Like
the output commands, the digitization is effective only if a Serial Connection is used.
A Parallel Connection cannot be used. When the DPX-3300 is in digitize mode, and
if you move the pen by controlling the position keys (<], Ca_], [(® 1, [ ¥ ] of
the control panel and press the key, the DPX-3300 retrieves the coordinate
values of the pen position determined by the position key control as well as the pen
(UP/DOWN) state.

6.10.1 Digitize By Manual Operation

When receiving the DP command, the DPX-3300 comes in the digitize mode. And
when you press the [CENTER ] key of the control panel, the DPX-3300 stores both
present X-Y coordinate values of pen and pen (UP/DOWN) state in the buffer. You
can press the key as many times as you want, but only the coordinate
values at the time of the last press are effective.

Next, sending the OD command enables those data to output in the form of ASCII
to your computer.

Simple instruction sentences are shown in Example 6-5 below. On Line 110, the
program comes in digitize mode. Here, the program is still at pause on Line 120
until you press the key of the control panel and the key of your
computer. On Line 140, the computer starts reading the data from the DPX-3300.

Example 6-5

166 OPEN "COM1:9606,N,8,1" AS #1
114 PRINT #1,"DP;"

12¢ INPUT "READY";R

13@ PRINT #1,"0D;"

149 INPUT #1,X,Y,P

154 PRINT X,Y,P

164 PRINT #1,"DC;"

17@ END
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6.10.2 Digitize By Status Byte

Remember: In the digitize method of Example 6-5, the program must be kept at pause
until you press the key of the control panel and key
of your computer.

A digitization method using the OS command is explained below.

When you press the key in digitize mode, the bit 2 (bit value: 4) of 8-bit

status byte in the DPX-3300 is set. There is also a program in which the DPX-3300

reads the content of the status byte using the OS command and goes to accept the

OD command if the value of bit 2 is 0. Such a program is shown in Example 6-6 below.

in the subroutine between Line 1000 and Line 1400, the computer reads the bit-2

value of status byte of the DPX-3300. If the value of bit 2 is 1, it goes back to the
main program to read X-Y coordinate values and the pen state. The DPX-3300 enables

these data to output on Line 130. And the computer reads the data on Line 140

Because of this, in a program like this, controlling the key of the control

panel alone makes it possible to digitize as many points as you want.

Example 6-6

168 OPEN "COM1:96@9,N,8,1" AS #1 |
114 PRINT #1,"DP;"
129 GOSUB 1000

139 PRINT #1,"0D;" Main program
149 INPUT #1,X,Y,P
158 PRINT X,Y,P

168 GOTO 118

1699 PRINT #1,708;:"
1146 INPUT #1,S
1200 S=INT(S/2)
1216 S=INT(S/2) Subroutine
1220 S=S MOD 2

13¢% IF S=¢ THEN 1000
149¢ RETURN

It







' DESCRIPTION OF THE RD-GL Il COMMAND

/

In this chapter, individual commands of the
RD-GL Il command are described in detail.
Each command has its own particular function
and varies in its allowable ranges of format and
parameters from one another.
e All character codes (ASCIHl code) use the
decimal.
¢ To indicate as a character code, CHR$
(character code) is marked.
® As a control character, for example,
(CHR$ (27)) or is marked.
Parameters parenthesized ( ) inside "' @
Format’’ are omissible parameters.
“® Example’’ shows concrete instruction
sentences made with typical BASIC formats.
‘* ® Parameter range’’ refers to the values that
cause an error beyond those values.
Remember: There are values that have no
meaning and are ignored even if
they are correctly keyed in within
the parameter range.







DESCRIPTION OF THE RD-GL I COMMAND

® List of Command Functions Page

® INITIALIZATION commands:

DF  command for Qelaull. o 7-18
IN command for IMaliZation. o 7-43

NR command for being not ready. ... TG 7-52

@ SCALE/WINDOWING commands:

P command for inputting Pl and P2. . 7-43
SC command for SCaNNG. . i 7-80
W command for inputting Window. ... 7-46
RO command for rotating coordinate Systems. . ... ..ciiiiiiiiiiii e 7-76

® PEN CONTROL commands:

PA command for drawing absolute coordinates. ...l 7-66
PR command for drawing relative coordinates. ..., 7-71
PU  command for pen-up movement. ... e 7-74
PD command for pen-down mMOVEMENT. ..o 7-68
SP command for pen selection. ... 7-85
GP command for setting pen group. ... L 7-40
SG command for selecting pPen group. ... 7-81
VS command for setting pen velocity. ..o o 7-92
FS command for setting pen force: ..o 7-38

® ENHANCEMENT DRAWING commands:

EA command for drawing a rectangle at absolute coordinates. .................. 7-28
ER command for drawing a rectangle at relative coordinates. .................... 7-31
RA  command for filling a rectangle at absolute coordinates. ...................... 7-75
RR command for filling a rectangle at relative coordinates. ........................ 7-78
Cl command for drawing a CirGle. ..o 7-11
AA command for drawing an arc at absolute coordinates. ... 7-6
AR command for drawing an arc at relative coordinates. ..............on 7-7
EW command for drawing a wedge. ... 7-3b
WG command for filling a wedge. ..o 7-93
PM command for specifying polygon mode. ................. DU RSSO 7-69
EP command for drawing a polygon in polygon buffer. ... 7-30
FP  command for filling a polygon in polygon buffer. ..o oo 7-36
FT command for specifying filling pattern. ... 7-39
PT command for specifying pen tip size for filling. ... 7-73
LT command for specifying line type. ... 7-50
UF command for setting user defined filling patterns. ... 7-91
TL command for setting length of graduations. ... 7-87
XT command for drawing graduations at X-axis. ... i 7-94
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Page
YT command for drawing graduations at Y-axis. .................................... 7-95
CT command for specifying resolution mode. ..............oo 7-17
LABELING commands:
LB command for drawing characters. ... 7-47
SI command for specifying absolute character size. ............................... 7-81
SR command for specifying relative character size. ......................... ... 7-86
DI command for specifying absolute character drawing direction. .............. 7-20
DR command for specifying relative character drawing direction. ................ 7-25
SL  command for specifying character slant. ... ... 7-82
ES command for specifying width between characters and line space. ........ 7-33
LO command for setting character origin. ... ... 7-48
CM command for specifying character set selection mode. ........................ 7-13
DS command for selecting character Sets. .........cooocooioeeii 7-27
IV command for specifying character slots. ...................ccocoociiiiiiiiiii.. 7-45
CS command for specifying standard character sets. ................................ 7-16
SS command for selecting standard character sets. .............cc...oiiiiiii il 7-87
CA command for specifying alternate character sets. ................................. 7-9
SA command for selecting alternate character Sets. ................coooiiiii) 7-79
BL command for drawing characters in character buffer. ............................ 7-9
PB command for drawing characters of character buffer. ......................... 7-67
DL command for specifying downloadable character. ............................... 7-22
UC command for defining user defined characters. .................................. 7-89
SM command for specifying symbol mode. ... 7-83
DT command for defining label terminators. ... .. ... .. .. ... ... 7-28
CC command for specifying character resolutions. ................................... 7-10
CP  command for controlling character positions. ..o 7-14

QUTPUT commands:
OA command for outputting pen position (plotter coordinate) and pen state. 7-52

oC
oP
ow
OH
OF
Ol
oL
00
oT
M
OE
0S

command for
command for
command for
command for
command for
command for
command for
command for
command for
command for
command for
command for

outputting pen position (user coordinate) and pen state. ... 7-563
outputting PT and P2, .. 7-61
OUTPUTEING WINAOW. .. i e 7-65
outputting coordinate values of maximum plotting area. .... 7-b7
outputting plotter coordinate units per 1 mm. ... ......... 7-56
outputting plotter model (name). ... 7-58
outputting data of character buffer. ............................... 7-59
outputting optional parameters. ... 7-60
outputting pen-up movement. ... FETUIU 7-63
MAsSKING INPULS. .o e 7-42
OUtPULtINg @rror COUES. ...ivi oo 7-5b
outputting status bytes. ... 7-62
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Page

@ DIGITIZE commands:
DP command for setting digitize mode. ... 7-256
OD command for outputting digitized coordinates. ...............coooc 7-54
DC command for releasing digitize mode. ... o 7-18
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AA (Arc Absolute) Command

® Function:
The AA command tells the DPX-3300 to draw arcs about any specified point as center.

® Format:
AA x,y,0c (,0d) [Terminator]

® Example:
LPRINT "AAGQG9,50080,368,16;"

® Parameter range:

X,y : coordinates for the center point. —(2*°~1) to +(2%-1)
oc . center angle. —{(2%6-1)° 10 + (2% —1)°
6d © resolution. —(2%~1) to +(2*°-1)

(Default value: 5°)

® Explanation:

The DPX-3300 draws arcs about the center point specified by absolute coordinates
(x,y) from the current pen position as start point for only the angle specified by ¢
on the current pen (UP/DOWN) state. This command is useful for drawing arcs in
the continuation of a straight line.

The resolution 6d specifies the smoothness of arcs, but it has different parameter
meaning depending on resolution modes you have specified by the CT command. Also,
the resolution 8d is compensated for the value that divides the center angle #c equally.

As shown in “"Example’” below, the AA command tells the DPX-3300 to draw not
only circle and arc but also any form of polygon if you change the value of 6d.

Example:

100 REM #%% AA COMMAND s

116 LPRINT "PA;PU80Gd,6009;"

120 FOR I=1 TO 5

130 READ A:D=360/A

149 LPRINT "SP";1;"PD;AAGQ0Q,5000,360,";D;";"
158 NEXT 1

169 LPRINT "PU;":END

179 DATA 24,12,8,5,3
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AR (Arc Relative) Command

® Function:
The AR command tells the DPX-3300 to draw arcs about any specified point by relative
coordinates from the current pen position as center.

® Format:
AR Ax,Ay.0c (,6d) [Terminator]

® Example:
LPRINT "AR®,200,368,10;"

@ Parameter range:

Ax, Ay : relative coordinates up to center point. — (2%~ 1) to +(2%°~1)
fc . center angle. ~(2%-1)° 10 +(2%-1)°
6d . resolution. ~ (2% —1) to +(22°=1)

(Default value: b°)

® Explanation:

The DPX-3300 draws arcs about any center point specified by relative coordinates ( Ax,
Avy) from the current pen position as start point for only the angle specified by 8¢ on
the current pen (UP/DOWN) state. This command is useful for drawing arcs in the
continuation of a straight line.

The resolution 6d specifies the smoothness of arcs, but it has different parameter
meaning depending on resolution modes you have specified by the CT command. Also,
the resolution 8d is compensated for the value that divides the center angle 6c equally.

-1
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Example:
149 REM #%% AR COMMAND %%
119 LPRINT "SP1;PA;PUZ,8;"
128 LPRINT "PD;PR®,2000;"
134 LPRINT "AR-500,8,98,5;"
149 LPRINT "PD-2069,8;PU;"

Fig. AR-1
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BL (Buffered Label String) Command

® Function:
The BL command writes a character string in its character buffer.

@ Format:
BL Character string [Label terminator]
BL [Label terminator]

® Example:
LPRINT "BLRolandDG";CHR$(3)

LPRINT “BL";CHR$(3)

® Parameter range:
The maximum-length of a character string is 1560 characters.

® Explanation:
The DPX-3300 ‘writes a character string followed by the BL command and label
terminator in the character buffer. This' command tells the DPX-3300 to draw the
same-character string as many times as you want'if you use the PB command. - The
character buffer has the storage capacity to hold up to 150 characters including
control characters (label terminator). The label terminator “is defined by the DT
command and is initialized as (CHR$(3)).
The content written in the character buffer can be cleared by the DF and IN commands
or the LB and BL commands.
However, the |LB and BL commands clear the character buffer once and write
character strings followed by the commands in the character buffer.
Also, the PB.command is able to tell the DPX-3300 .to draw .the. content of the
character buffer. For more detailed information, see 6.6.1 "'Character Drawing And
Setting”” in CHAPTER 6.

CA (Alternate Character Set) Command

® Function:
The CA command specifies a character set the DPX-3300 uses as an‘alternate
character set (slot 1).

® Format:
CA Character set No. [Terminator]
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CA [Terminator]

Example:
LPRINT “CAl1;"™
LPRINT "CA;"

Parameter range:
Character set Nos.: — 1, 0 to 59, 99

Default value:
Values by setting the DIP Switch 1- (1) to @)

Explanation:

There are four modes for the selection of character sets, (For more information, see
6.7 "SETTING CHARACTER SETS" in CHAPTER 6.) In all the modes, the CA com-
mand is used to specify-a character set the DPX-3300 uses as an alternate character
set (slot 1). (Also, the DS command can be used for the same purpose.)

Character set Nos. that can be specified by the CA command are —1, 0 to 59, and
99. kven if any fraction below the decimal point are given, they are cut-off. Any CA
command with parameter out of the specified range causes an error and is ignored.
Also, if any CA command is keyed in without parameter and in case at the default,
the character set specified by setting the DIP Switch of the side panel is set, together
with a standard character set (slot 0) and an alternate character set (slot 1).

To specify an alternate character set (slot 1) in the character table for use in the actual
drawing, execute the SA command or send the LB command with [0 (CHRS$(14)).

CC (Character Chord Angle) Command

Function:
The CC command specifies the resolution (smoothness) of arc font characters.

Format:
CC Center angle [Terminator]
CC [Terminator]

Example:
LPRINT "CCi@;"

LPRINT "CC;"




DESCRIPTION OF THE RD-GL I COMMAND

@ Parameter range:
~ (2% 1)% to +(27°~1)°

@ Default value:
50

@ Explanation:

The arc font characters express the curved portions of a character by replacing them
with straight lines. The CC command specifies the smoothness of the curves of a
character by specifying a center angle for the curves corresponding to the straight
lines. Specifying a small center angle allows for much more smooth curves, but it
takes longer time to draw. Although the center angle ‘is fixed, the radii-of each arc
vary depending on what sizes of arcs you want the DPX-3300 to draw, and so the
length of each straight line varies accordingly.

The maximum value of the center angle for arcs is:45°, The prefix of parameter is
ignored.

450 30° 150 5o

Fig. CC-1

‘Clw(*Cir(;Ie) Command | "

@ Function:
This command tells the DPX-3300 to draw a circle about the current pen position
as center.

@ Format:
Clr(,8d) [Terminator]

@ Example:
LPRINT "CI1 1@@a;"
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® Parameter range:
r . radius — (2%~ 1) to + (2% -1)
fd : resolution —(2°=1) to +(2°=1)
(Default value: 5°)

® Explanation:

The DPX-3300 draws a circle with the radius specified by the parameter r about the
current pen position as center. The resolution specifies the smoothness of arcs, but
it has different parameter meaning depending on resolution modes you have specified
by the CT command. Also, the resolution 8d is compensated for the vallue that divides
the circle equally. \

Also, specifying a particular angle for parameter 6d allows the DPX-3300 to draw a
polygon. For example, you specify 60° and 45° for parameters, the DPX-3300
draws a hexagon and an octangle, respectively. But if the parameter 6d is omitted,
59 (default value) is-automatically set.

Example:
108 REM ##%% CI COMMAND #%x%
118 LPRINT "SP1;PA;PUGGEH,15a80 ;"
1266 LPRINT "Cl14@8,5:"

Fig. Ci-1
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CM (Character Set Mode) Command

@ Function:

The -CM command. sets-the character set selection mode and the fall back mode.
@ Format:

CM n1 (,n2) [Terminator]

CM [Terminator]

@ Example:
LPRINT "CM2,1;"

LPRINT "CM;"

® Parameter range:
ni : Character set selection mode (0 to 3)
n: . Fall back mode (O to 1)

® Default value:
ni 0
n: . 0O

® Explanation:
The parameter n: specifies the character set selection mode. (See 6.7 ""SETTING
CHARACTER SETS"".) If you omit these parameters, the DPX-3300.comes in the RD-7
bit mode. And if you execute the CM command, the parameters of the IV and DS
commands are set at the default values.

ni=0 : RD-7 bit mode
m=1 : RD-8 bit mode
ni=2_: |SO-7 bit mode
m=23 : ISO-8 bit mode

The parameter n2 sets and releases the fall back mode. The DPX-3300 comes in the
fall back mode when nz= 1. It attempts to draw an undefined character {(blank) of
the character set table but actually draws an box (O} in the size of the character.
On the other hand, when n2=0, the DPX-3300 is released from the fall back mode
and ignores the undefined character.
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CP (Character Plot) Ccm‘mand

Function:
The CP command tells the DPX-3300 to move the pen for only the specified number
of characters,

Format;:

CP Number of characters in X-axis direction, Number of characters in Y-axis direction
[Terminator]

CP [Terminator]

Exampile:
LPRINT "CPl14,-2:"

LPRINT "CP;"

Parameter range:
—(2%=1) to +(2%-1)

Explanation:

The DPX-3300 moves the pen for only the specified number of character cells on
the current pen (UP/DOWN) state. By definition, a character cell refers to the area
necessary for drawing one character, including the area of one character and the
width between characters. For more information about the relation between the
character cell and the size of a character, see "’SI Command’’.

The maximum number of character parameters is the value of — (2%~ 1) to + (226~ 1),
If the value is positive, the pen moves to the right or in the upper direction. If the
value is negative, the pen moves to the left or in the lower direction. But these
directions vary depending on which directions you have specified the DPX-3300 to
draw characters. Also, even if two parameters are the same, the moving distance
of the pen gets larger as the sizes of characters increase. Remember: Specifying a
moving distance exceeding (2~ 1) or a pen movement to coordinates exceeding
—(2°°=1) to +(2%*—1) causes an error.




DESCRIPTION OF THE RD-GL Il COMMAND
R e R e S R,

Up (+)
Left (- )}®ABCDabcd DI 1, O;—Right (+) Drawing direction
D
Down (~}
Down (-}
Right {+}=:0 'L ~T(1 pogeqogy -~ Left (=) Drawing direction
B
Up (+)

Fig. CP-1

Any CP. command without parameter tells the pen to move from the previous position
to a position below one character. (This is the same pen movement as the [ CR]
and are executed.)

Since the CP command specifies the moving distance of a pen in the number of
characters, it is much more convenient for drawing characters than the PA and PR
commands.

An example for character drawing with the CP command is shown below.

Example:

190 REM #%% CP COMMAND %

119 LPRINT “IN;PA30@3,3008;"

126 LPRINT "8P1;8I;"

138 LPRINT "LBCP INSTRUCTION";CHR$(3)

144 LPRINT "CP-7,-2;PR&,8,;"

15¢ LPRINT "LBTHE";CHR$(3)

164 LPRINT "CP;LBCHARACTER";CHR$(3}

176 LPRINT "CP;LBPLOT";CHR$(3)

188 LPRINT "CP;LBCPINSTRUCTION,CP";CHR$(3)
194 LPRINT "SP@g;”
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CP INSTRUCTION

THE

CHARACTER

PLOT
INSTRUCTION, CP

Fig. CP-2

CS (Standard Character Set) Command

@ Function:
The CS command specifies a character set the DPX-3300 uses as a standard character
set (slot 0).

@ Format:
CS Character set No. [Terminator]
CS [Terminator]

® Example:
LPRINT "CS1;"

LPRINT "CS;"

@ Parameter range:
Character set Nos.: — 1, 0 to b9, 99

@ Default value:
Values given by setting the DIP Switch 1- (1) to (@).

@ Explanation:

There are four modes for the selection of character sets. (For more information,
see 6.7 ""SETTING CHARACTER SETS" in CHAPTER 6.) In all the modes, the CS
command is used to specify a character set the DPX-3300 uses as a standard
character set {slot 0). (The DS command can be used for the same purpose.)

Character set Nos. that can be specified by the CS command are — 1, O to 59 and
99. Even if any fractions below the decimal point are given, they are cut-off. Any
CS command with parameter out of the specified range causes an error and is ignored.
Also, if any CS command is keyed in without parameter and in case at the default,
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the character set specified by setting the DIP Switch of the side panel.is set, together
with a standard character set (slot 0) and an alternate character set {slot 1).

To specify a standard character set {slot Q) in the character table for use in the actual
drawing, execute the SS command or send the LB command with (CHR${15)).

CT (Chord Tolerance) Command

Function:
The CT command specifies resolution modes within the drawing commands for circles
and arcs.

Format:
CTn [Terminator]
CT [Terminator]

Exampile:.
LPRINT *®CT1;"

LPRINT "CT;"

Parameter range:
Oor1

Default value:
n=0

Explanation:
There are two resolution modes for specifying the smoothness of circles and arcs:
degree mode and deviation mode.

n=0 : degree mode

The DPX-3300 is set in the degree mode if the parameter n is O or omitted. The degree
mode means as follows. When a drawing command for a circle or arc is executed,
the resolution parameter of the command are interpreted as degrees for the DPX-3300
to draw a chord as part of an arc. Therefore, the smoothness of an arc decreases
as the radius of the arc increases. The unit of the parameteris "'°"".

n=1 : deviation mode

The DPX-3300 is set in the deviation mode if the parameter n is 1. In the deviation
mode, this resclution parameter sets the maximum distance between an imaginary
arc and the actual chord. The smoothness of the arc remains unchanged as the radius
is increased, but it takes longer time to draw. The unit of the parameter is ""'mm’’,
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Note that changing these modes by the CT command also changes the meaning of
the resolution parameters of AA, AR, Cl, EW and WG commands,

Degrée mode Deviation mode

Specified fesolution angle

Drawing factor

Specified resolution
deviation

Fig. CT-1

DC (Digitize Clear) Command

(For only serial connection)
@ Function:
The DC commands releases the DPX-3300 from the digitize mode.

@ Format:
DC [Terminator)

@ Example:
PRINT #1,"DC;"

® Explanation:
When the DPX-3300 receives the DC command, it is released from the digitize mode.
After this, the coordinates for the pen position never be stored. No parameter is
required for the DC command. For more detailed information, see 6.10 "'DIGITIZE"
in CHAPTER 6.

DF (Default) Command

@ Function: ‘
The DF command sets the DPX-3300 at the default.

® Format:
DF {Terminator]
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® Example:
LPRINT "DF;"

@ Explanation: ’
Without changing the scaling points P1 and P2, the DF command sets the size and

the slant of a character as shown below.

Function %‘Zﬁm Conditions

Plotting mode PA; Absolute coordinates

Printing direction DR; Right horizontal

Line type LT; Solid line

Line pattern length LT; 4% of diagonal line of Pl and P2

Input Window W; Mechanical limit of plotter

Character size Sk Width=0.285¢m
Height=0.375¢cm

Symbol mode SM; off

Scale length TL; x scale+0.5% of (P2x—Ply)
y scale+0.5% of (P2,—Ply)

Standard character set CS; Value set by the DIP switch

Alternate character set CA; Value set by the DIP switch

Character set SS; Standard character ‘set

Character slant SL; 0

Digitize mode DC,; Off

Scaling SG; Not scaled

Label terminator DT CHR$(3) (CHR $(3))

Buffered label string BL CHR$(3) Cleared

Character chord angle CC; 5

Chord tolerance CT; Degree mode

Extra space ES; 0,0

Fill type FT; Typel 1% of PI—P2

Character set selection mode CM; RD-7 bit mode

Error mask value IM: 223

Label origin LO; Lower left

Polygon buffer PM 0; PM 2; cleared

Pen thickness PT; 0.3mm

User defined fill type UF; Equal filling line space
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DI (Absolute Direction) Command

@ Function:
The DI command specifies the drawing direction of characters.

® Format:
DI run, rise [Terminator)
DI [Terminator]

® Example:
LPRINT "DI1,1;"

LPRINT "DI;"

® Parameter range:
—(2=1) to +(2%°—1)

® Default value:
“'DI1,0;" (draws characters horizontally)

® Explanation:

The drawing direction specified by the DI command is the absolute direction. In other
words, itis the direction determined independently of the positions of the scaling points
P1 and P2. When a drawing direction is specified, two parameters “‘run’’ and '‘rise’’
and the drawing direction have the relation as shown in Fig. DI-1. The ‘‘run’’ and
"rise’’ take the values of —(22°—1) to +(22°—1). If the "‘rise’’ =0, the DI command
sets a horizontal drawing direction. If the ""run’’ =0, it sets a vertical drawing direction.
But if both parameters are 0, an error occurs.

run rise

| 0" 1 0
CG 45° ! 1
2 —T o
) 90 0 1
60 rise
\?9

180° —1 0

225° -1 -1
& run o

270° 0 -1

315° 1 -1

Fig. DI-1
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When you know the angle 8 for a drawing direction, you are only required to execute
“DI'";,COSH;”","";SING; """,

Any DI command ‘without parameters specifies a horizontal drawing direction. like
"“DIT, O0;" because 'O’ is the default value for the parameter “'rise’’. Any DI command
with only one parameter or three parameters causes an error. And the last parameter
is ignored, if there are three.

The drawing direction designated by the DI command is effective unless the DI and
DR commands are executed or the default value is give for parameter by the IN or

DF command.

An example with the DI command is shown below.
Example:

148 REM %%k% DI COMMAND k%

118 LPRINT "IN;PA4500,4589;SP2;"

129 LPRINT "DI1,1;LB ~-- 45deg--";CHR$(13);CHR$(3)
136 LPRINT "DI@,1;LB -- 9ddeg--";CHR$(13);CHR$(3)
146 LPRINT "DI-1,1;LB ~--135deg--";CHR$(13);CHR$(3)
150 LPRINT "DI-1,#;LB ~--18#deg-- ";CHR$(3)

164 LPRINT "DI-1,-1;LB =--225deg--";CHR$(13);CHR$(3)
178 LPRINT "DI@,-1;LB --27@deg--";CHR$(13);CHR$(3)
180 LPRINT "DI1,-1;LB --315deg--";CHR$(3)
199 LPRINT "DI;LB ~--DI COMMAND--";CHR$(3)

|
|
(@]
I3} v
\\ i@) Ve
) o )
S 5 2
% o
@z e
NS B
N
~—B3pogL -—
// | \\9
|
@ﬁ’ SIS
Q ~ S
©® 8 N
7 ® N —-DI COMMAND--
(e
l

Fig. DI-2
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DL (Downlﬁadabl@ Character) Cnmmand .

{For oniy 's&rial connection)
® Function;

The DL command designs characters which does not exist in the character sets
and writes them as characters of the character set No.—1 in the downloadable
character buffer.

® Format;
DL Character No. (, pen control}, X1, Y1, ..... (, pen control) ..., Xn, Yn [Terminator]
DL Character No. [Terminator]
DL [Terminator]

@ Example:
PRINT #1,"DL65,19,0,10,30,28,38,28,24;"
PRINT #1,"DL5@;"
PRINT #1,"DL;:"
® Parameter range:
Character No. : 33 to 126
Pen control : —128
Xn, Yn =127 to +127

@ Explanation;

The DL command stores downloadable characters temporarily in the downloadable

character buffer,

Remember: The storage capacity of the downloadable character buffer is set at 0
(default value). Because of this, when you want to use the DL command,
you must keep a storage of the downloadable character buffer by
the [CESC].T command. (See 'ESC.T command’’ of 8.4.2 '‘Status
Commands’'.)

The characters designed by the DL command become members of the characters of
the character set No.—1. Once defined by the DL command, they are written as
downloadable characters by the LB and BL commands when the character set No.
— 1 is selected. They can be drawn just as the other characters are drawn. Also,
they can be re-designed and re-defined by the DL command according to your needs.
Any DL command without parameters (3rd line of ‘‘Example’’) clears the content of
the downloadable character buffer. The DL command which has been specified with
only character No. (2nd line of "“Example’’) clears its corresponding character No.
from the downloadable character buffer.

Character Nos.:

The first parameter is a character No. You can specify character Nos. between 33
and 126 by the DL command. When an already defined character No. in the buffer
is specified, it is replaced with the character No. with a newly designed character.

1-22



DESCRIPTION OF THE RD-GL l COMMAND

Pen control:

Only —128 is used as parameter for pen control. This parameter sets a pen-up
movement to the position specified by a pair of X-Y coordinates followed by the
parameter. Any pair of X-Y coordinate specified without this parameter. sets a pen-
down movement: There is an exception: The first pair of X-Y coordinates (one followed
by the character No.) is only for a pen-up movement. In other words, you cannot set
a pen-down movement for the first.

Coordinate values:

Other than the first parameter (character No.) and the pen control — 128, parameters
are all X-Y coordinate values. They are made in a pair with two parameters for X-axis
and Y-axis. These coordinate values are the absolute coordinate values with the origin
at the lower left corner of ‘a pen-movement design space. This pen movement is
designed by using absolute coordinates  on a 32 x 32 grid. in the DPX-3300, the
same grid is-used for the fixed: character: width font to-design a pen movement.
Also, coordinate values for both X-axis and Y-axis can be expanded up to + 127 per
character in order to design: downloadable ¢characters for pen movements.

1 Character 48 units

1 line 64 units

Character height 32 units

Character origin—""— Ll Next character original point

Character width 32 units

Fig. DL-1

Any DL command with parameters out of the specified range, with over 2bb para-

meters, or an odd number of coordinates causes an error and is ignored.

Remember: The UC command uses relative coordinates, but the DL command uses
absolute coordinates. Also, you can set the first pen movement by the
UC command. On the other hand, you must always set the first pen
movement with the pen UP if the DL command is used.
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Keeping a storage for the downloadable character buffer means that the storage
capacity of the 1/O buffer. or of the polygon buffer gets small. Because of this, you
had better execute [ESCJ. T command as much as possible before using those buffers
for storing your programs.

The downloadable character buffer needs 444 bytes for its least storage capacity.
Plus, 1 byte is required per pen control and 2 bytes per pair of X-Y coordinates,
respectively. Therefore, the capacity computed by the following formula is necessary.

444 + (the number of pen controls) + 2 x (the number of coordinates)

Remember: If the downloadable character buffer is overflowed, an error occurs to
erase all the downloadable characters. Be careful to keep a storage with
extra space. The content of the downloadable character buffer is cleared
at the time of the power turned ON again-, by the IN command, by the
DL command without parameters or by [ESC ].T command. And the
characters of the character set No. — 1 are all undefined. The DF command
can retain the content of the downloadable character buffer intact and set
the other setting values at the default.

Example:

19@ REM #%% DIL. COMMAND s##3%

119 OPEN "COM1:9606,N,8,1" AS #1

124 PRINT #1,CHR$(27);".T1024;3972;1808:"

136 PRINT #1,"IN;CA-1;5P4;"

149 PRINT #1,"SI;"

154 PRINT #1,"DL45,04,94,32,32,-128,4,32,4,14,-128,28,18,28,4;"
16¢ PRINT #1,"PA@,@;"

178 PRINT #1,"LBscale=";CHR$(14);"~-";CHR$(3)

189 PRINT #1,"SP@;"

scale="

Fig. DL-2
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DP (Digitize Point) Command

{For only serial connection)
® Function:

The DP command sets the DPX-3300 in digitize mode.

® Format:
DP [Terminator]

@ Example:
PRINT #1,"DP;"

® Explanation:
Once receiving the DP command, the DPX-3300 comes in digitize mode and ready
for digitizing data. When you press the key of the control panel, the present
X-Y coordinate values of the pen position and also pen (UP/DOWN) state are stored
in the DPX-3300. At the same time, the 2nd bit of status byte is set to enable the
data at the digitized points to output by the OD command. No parameters are required.
For more information, see 6.10 ""DIGITIZE" in CHAPTER 6.

{Note) The digitize command is effective only if a Serial Connection is used. If this
command is executed with a Parallel Connection used, the data output from
the DPX-3300 cannot be received by the computer, so that the DPX-3300
may not receive any further commands. In such a case, turn OFF the power
on the plotter side or press the “"RESET" switch to return the DPX-3300 to
the initial condition.

DR (Relative Direction) Command

@ Function:
The DR command specifies a character drawing direction with percentage (%) with
respect to the length of X-axis:and Y-axis directions between the scaling points P1
and P2.

® Format: 06
DR run, rise [Terminator] <>®

rise

DR [Terminator] ®Q
j |

@ Example:
LPRINT "DR1,6:;"
LPRINT “DR;™ < run >
Fig. DR-1
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® Parameter range:
—(2%°—1) to +(2%*-1)

® Default value:
""DR1,0;"

® Explanation:
The parameters “‘run’’.and ‘“'rise’’ of the DR command specify a character drawing
direction with percentage (%) with respect to (P2x —P1x) and to (P2y — P 1y}, respectively.
The relation between the parameters “‘run’’ and ‘‘rise’’ is as shown in Fig. DR-1.
Remermber: Drawing directions vary depending on the positions of P1 and P2.
The parameters ‘“‘run’’ and "‘rise’’ take the values of — (26— 1) to + (228 —1). If the
parameter ‘‘rise’”’ =0, the DR command sets a horizontal drawing direction, If the
parameter “‘run’’ =0, the DR command sets a vertical drawing direction. But if both
parameters are 0, an error occurs.
Any DR command without parameters sets a horizontal drawing direction because
"DR1,0;"" is the default. Any DR command keyed in with only one parameter or
more than three parameters causes an error. And the last parameter is ignored if
there are three.
The drawing directions set by the DR command are effective unless new DI and DR
commands are executed additionally, or the IN or DF command is keyed in to set the
default value,
Parameter prefixes are determined as shown in Fig. DR-2, depending on which
drawing direction is set when the current pen position is set as origin.

run rise
- P2
® + +
@ PEN (U
@ - +
©) @
@ - -
P1 ® + —
Fig. DR-2
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DS (Designate Character Set) Command

® Function:
The DS command specifies any character sets in each character slot.

® Format:
DS Slot No. (, Character set No.) [Terminator]
DS [Terminator]

@ Example;:
LPRINT "DS#@,8:"

LPRINT "DS;"

@ Parameter range:

Siot Nos. : 0to 1 (RD mode)
0 to 3 (ISO mode)
Character set Nos. : —1, O to b9, 99

& Default value:
Slot No. -0
Character set No. @ O

@ Explanation:
The DS command designates any optional character sets from the 62 character sets
in each slot. {The 62 character sets include downloadable character set No.—1.) To
set the actually using character table, an-appropriate slot must be designated by the
IV command. The parameter range of slot Nos. varies depending on the character
selection modes . (See 6.7 "'SETTING CHARACTER SETS" in CHAPTER 6.)
The character set Nos. correspond to Nos. of 10.4 "'LIST OF CHARACTER SETS" in
CHAPTER 10. If any slot Nos. and character set Nos. are out of the specified ranges,
the DS command is ignored.
The DS command serves as a CS command if the slot O (standard character set)
is designated and also as a CA command if the slot 1 (alternate character set) is
designated. [n other words, ''DS0,3;"" is the same as "CS3;'", and "'DS1,6;"" is the
same as ""CAB;"".




DESCRIPTION OF THE RD-GL Il COMMAND

DT (Define Label Terminator) Command

@ Function:
The DT command defines the character (symbol) as label terminator that serves to
release the DPX-3300 from the character drawing mode.

@ Format:
DT Character [Terminator]

® Example:
LPRINT "“DT";CHR$(3);";"

@ Explanation:

When you cannot use (CHR$(3)) as a default label terminator, you can use
the DT command to define another label terminator.

The DT command is able to define all characters {symbols) as label terminator other
than [CNUL] (CHR$(0), (CHR$(27)), (CHR$(10)). ‘In case the control
character is used, the original function of this character itself is executed. For a
character that can be drawn, the DPX-3300 draws that character. If a character *'Z"’
is used as label terminator, the DPX-3300 draws this *'Z'" at the end of a character
string together with releasing the character drawing mode. For this reason, normally,
you had better designate a control character.

EA (Edge Rectangle Absolute) Command

® Function:
The EA command tells the DPX-3300 to draw a rectangle diagonal to the current pen
position and any specified point.

® Format:
EA X, Y [Terminator]

® Example:
LPRINT “"EA2500,300@;"

@ Parameter range:
—(27%—=1) to +(2°°—1)
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® Explanation:
As shown in Fig. EA-1, the DPX-3300 draws a rectangle diagonal to the current pen
position as start point and any point specified as X-Y absolute coordinates. After
drawing, the pen returns to the start point.

a— (X,Y)

A,
\Current pen position (start position)

Fig. EA-1

Depending on the parameter values for a pen position, the drawing direction and the
drawing position vary as shown in Fig. EA-2.

v

EA_3000, 3000 ;

-

\

| (2000, 2000)
- Current pen position

|

|
|

-

Fig. EA-2
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Example:
199 REM *%% EA COMMAND %%
11¢ LPRINT "SP1;PA;PULGOG,1090;"
12¢ LPRINT “EA2009,2000;"

Fig. EA-3

EP (Edge Polygon) Command

@ Function:
The EP command tells the DPX-3300 to draw the border of a polygon defined in the
polygon buffer.

@ Format:
EP [Terminator]

® Example:
LPRINT “EP;"

@ Explanation:

The EP command tells the DPX-3300 to draw the border of a previously defined
polygon in the polygon buffer. For this drawing, the pen now held by the pen carriage
is used. For drawing lines, the type of line currently set is also used. Effective polygons
by the EP command are only those defined by the PM, RA, RR and WG commands.
The EP command reads the data out of the polygon buffer, but it does not clear
them even after its execution. Also, it does not change the data either, so the same
polygon can be drawn as many times as you want.
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The DPX-3300 draws only the summits of a polygon defined at the pen (DOWN)
state with the pen now in use. After drawing, the pen returns to the original pen
position as well as to the pen (UP/DOWN) state.

When you defined a polygon by the PM, RA, RR and WG commands and if the
polygon buffer is overflowed on the way of defining, still the EP command allows for
drawing of the polygon border up to the summits until the buffer is overflowed. But
the DPX-3300 cannot fill the polygon by the FP command. With regard to data, the
data just before an overflow are properly stored in the polygon buffer.

ER (”Edge“Rectangle Rélativé) Command

@ Function:
The ER command tells the DPX-3300 to draw a rectangle diagonal to the current pen
position and any point specified with relative coordinate values.

® Format:
ER Ax, Ay [Terminator]

@ Example:
LPRINT "ER1500,2000;"

® Parameter range:
= (2% =1) to +(2%-1)

® Explanation:
As shown in Fig. ER-1, the DPX-3300 draws a rectangle diagonal to the current pen
position as start point and any point determined with the relative distances of X- and
Y-axis directions. After drawing, the pen returns to the start point.

by

Ax

Current pen position (start position)

Fig. ER-1
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Depending on the parameter values for a pen position, the drawing direction and
the drawing position vary as shown in Fig. ER-2.

| ER -1000,1000 ; | B - [ ER 1000, 1000 5 ]
(3000, 3000)
(1000, 3000) v A v
o \\f'.
T Current pen position
(2000, 2000)
A y A
(1000, 1000) —_ - _ -— (3000, 1000)
[ ER -1000,-1000 ; | [ ER 1000, -1000 5 |

Fig. ER-2

Example:
1@ REM #%% ER COMMAND k%
11¢ LPRINT "PA;PU2066,2000;"
12¢ LPRINT "ER1404,1800;"

Fig. ER-3
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ES (Extra Space) Command

Function:
The ES command specifies the space between characters {character space) and the
space between lines {line space).

Format:
ES Character space (, Line space) [Terminator]
ES [Terminator]

Example:
~ LPRINT ®"“ESg.1,8.2;"

Parameter range:
Character space: —(2%*—1) to +(2°-1)
Line space : — (2261} to +(22%6—1)

Default value:
Character space : 0
Line space 10

Explanation:

The parameter for character space specify the space between horizontally arrayed
characters. The parameter for line space specify the space between vertically arrayed
characters. Assuming the character width and height of one fixed character width
font are 1 (size) respectively, the ES command specifies the character space and line
space with the multiple of that size.

When vou specify a positive parameter for a character string, the character space
and line space get large and the characters become parted away from each other. If
you specify a negative parameter for a character string, the characters get close. If
the parameter is — 1, the characters are superposed. Any ES command without
parameters is the same as "ESO,0;"" (the default values).

The character space and the line space follow the character size set by the SI and
SR commands.

The example below shows how to use the ES command for large and small character
spaces and for the fixed character width font and the optimum character width font,
as well as for the actual drawing.
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Example:
REM %% ES COMMAND #%%

189
119
120
139
149
159
160
179
189
199
2@
210
229
230
249
254

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

"IN;SP3;S8I;"

“"PAGEOG,~5000;"

"ES; LBCHARACTER SET(@)":CHR$(3)
"PA6500,~5400;"

"ES-.2; LBCHARACTER SET(@)":CHR$(3)
“"PAGLAO,~-6808 ;"

"ES.5; LBCHARACTER SET(@)";CHR$(3)
“CS1g;"

"PAGS0Y,-6683,;"

"ES; LBCHARACTER SET (14)";CHR$(3)
"PAGLGS,-T7999;"

“ES-.2,4; LBCHARACTER SET (1#)";CHR$(3)
“"PAGLE@G,~7400 ;"

"ES.5: LBCHARACTER SET (18)";CHR$(3)
“Spg;

CHARACTER SET (0)
CHARACTER SET (0
CHARBACTER SET (0)

CHARACTER SET (1 0)
CHARACTER SET (1 O)

CHARACTER SET (10)

Fig, ES-1
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EW (Edge Wedge) Command

Function:
The EW command tells the DPX-3300 to draw a wedge.

Format:
EWr, 01, 6c {, 6d) [Terminator]

Example:;
LPRINT "EW 1006,99,180,5;"

Parameter range:

r : radius —{2°=1) to +(2*°-1)
01 : start angle ~ (2% —=1)° to +(2%¢-1)°
bc . center angle  —(2*-1)° to +{27*-1)°
0d : resolution ~{2?°—1) to +(2°=1)

(Default value: 5°)
Explanation:

Any EW command without parameters is ignored. After a wedge is drawn, the pen

moves back to the start point. ‘

Remember: The position of a reference point varies depending on negative and
positive parameters you have used for the value of a radius. Also, depending
on negative and positive parameters you have used for the start angle
and center angle, the way of taking an angle from the reference point
varies.

The resolution specifies the smoothness of an arc, but it has different parameter

meaning depending on resolution modes you have specified. The 8d is compensated

for the value that divides the 8¢ equally.

Depending on parameter prefixes, the drawing direction changes as follows.

@ | EW 2000,90,45,5; Y, EW 2000,90, - 45,5; ®
EW - 2000, - 90,45,5;

EW -2000,~90,-45,5;

Start position

@ |EW -2000,90,~48,5; EW -~ 2000,90,45 5, 16)

EW 2000, - 90, ~ 45,5; EW 2000, - 90,45,5;
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Example:
194 REM %% EW COMMAND %%
119 LPRINT "SP1;PA;PU2680,5000;"
12¢ FOR I=1 TO 4
139 READ As$
148 LPRINT "EW";A$;"
156 NEXT 1
164 DATA "-2009,-99,45,5","-2088,-90,-45,5"
179 DATA "2@¢0,-90,~-45,6","2000,-94,45,5"

Fig. EW-2

FP (Fill Polygon) Command

@ Function:
The FP command tells the DPX-3300 to fill a polygon in the polygon buffer,

® Format:
FP [Terminator]

@ Example:
LPRINT ©"FP;"

@ Explanation:
The FP command tells the DPX-3300 to fill a previously defined polygon in the polygon
buffer. For this drawing, the DPX-3300 uses the pen currently held by the pen carriage.
For drawing lines, the type of line currently set is used. Effective polygons by the FP
command are only those defined by the PM, RA, RR and WG commands.
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The FP command reads the data out of the polygon buffer, but it never clears the
data even after its execution. Also, it does not change the content of the data. So,
the same polygon can be filled as many times as you want.

In case there are polygons inside a polygon, the range of filling is determined as
shown in Fig. FP-1. First, the space between the most outside polygon and the 2nd
polygon is filled. Second, ignoring the space between the 2nd and the 3rd polygons,
the space between the 3rd and the 4th polygons is filled.

3.2 1.0

Fig. FP-1

After drawing, the pen moves back to the previous position and the pen (UP/DOWN)
state.

When you define a polygon by the PM, RA, RR and WG commands and- if the polygon
buffer is overflowed on the way of defining, still the EP command allows for drawing
of the polygon border up to the summits until the buffer is overflowed. But the DPX-
3300 cannot fill the polygon by the FP command.

Example:
143 REM %% FP COMMAND sk
119 LPRINT "IN;SP3;"
128 LPRINT "PA-950¢,55a4;"

138 LPRINT "PM@;PD-9500,75040,-7500,7500,~-7500,5500,-9508d,
5500 ;PM1;"

149 LPRINT "PU~9608,625@;PD-9000,6750,-8060,6750,-80409,
6250,-9909,6250;

15¢ LPRINT "PU;PM2;"
16# LPRINT "FT3,5#,45;FP;EP;"
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FS (FQrce Selec‘t‘) Command‘

® Function:
The FS command sets the pen force during drawing.

® Format:
FS Pen force {, Pen No.) [Terminator]
FS [Terminator]

@ Example:
LPRINT "F§14,2;:"

LPRINT "F8&;"

® Parameter range:
Pen force: 1 to 16
Pen No. : 1108

@ Default value:
Pen force: 1 (20g)
Pen No, : for all pens

@ Explanation:

Force which the pen tip applies to a plotter paper (or optimum value of pen force)
varies depending on various factors such asinstallation angles of the plotter,” pen
speeds, types and weight of pens, the amount of ink, types of papers,: ambient
temperature and humidity, etc. Too light pen force causes scratchy drawing lines,
Too heavy pen force causes fast ink running, fast pen tip wearing and, in the worst
case, paper tearing.

The FS command can set and change pen force, Any FS command without parameters
sets 20g pen force {the default value). Depending on parameters, pen force can be
set in 15g increment from 20g up to 125g. When the parameter is below 1, pen force
is set to 1 (20g). When the parameter is over 16, pen force is set to 16 (12bg). The
relation between the values of parameters and pen force is as shown in Table FS-1.

Value of Parameter P21 3814561718910 [12/1314]15}16
Pen force(g) 2012035355050 |65]65|80|80]95|95|110]110/125]125
Table F$-1
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Also, specifying pen No. allows for changing of the pen force of a specific pen No.
pen. If you omit pen No, new pen forces are set to all pens. But when the automatic
pen control mode is ON (""AUTO’'" LED lights up), you cannot change the pen force
by the FS command. When the automatic pen control mode is OFF ("AUTO'" LED is
OFF), you can change the pen force by FS command.

FT (Fill Type) Command

@ Function:
The FT command specifies the pattern of filling or hatching. It is used together with
the RA, RR and WG commands.

@ Format:
FTn (,d{,8)) [Terminator]
FT [Terminator]

@ Example:
LPRINT "FT 3;"
LPRINT "FT;"

® Parameter range:

n . pattern ' 1tob6
d . hatching line space 0to (2%%—1)
0 : angles ~(2%—1)° to +(2*°-1)°

® Default value:

n=1
d=(P2x—~P1x})x0.01
#=0

@ Explanation:
n : pattern
There are six patterns that can be designated as follows. Any fractions below the
decnmal point given to parameters are cut-off,

cross directional filling by PT command

one directionatl filling by PT command

hatching by parameter d

cross hatching by parameter d

cross directional hatching by UF command

one directional hatching by UF command

STH W=
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When the parameter nis 1 or 2, the parameter d for line space is ignored. Regardless
of the presence and absence of scaling, the value specified by the PT command for
pen sizes is set for hatching line space.

When the parameter nis 6 or 6, the-value specified by the UF command is set. If
you do not specify any filling pattern, the default value 1 is set.

d : hatching line space

This is ‘the space between horizontal hatching lines and is specified by the user
coordinate unit. Only when the parameter n-is 3-or 4, it is effective.

If you do not specify any parameter d, the parameter d you have specified at last
by the FT command is set. If you specify parameter d first during programming, it is
set to the default value (1% of distance between P2x and P1x). If O is specified for
d, it isignored. But the value specified by the PT command at that time is applied.

6 : angle

This specifies the slant of lines for filling or hatching. If you specify 0, 90 and 30,
horizontal, vertical and 30° slant lines are drawn in the form of filling or hatching,
respectively. If you do not specify any angle, the angle you have specified at last by
the FT command are applied. And if you specify an angle first during programming,
the angle O (horizontal hatching) is set.

GP (Pen Group) Command

@ Function:

The GP command sets pen groups.

® Format:

GP g, h(, i(, N [Terminator]
GP [Terminator]

® Example:

LPRINT "GP2,2,3;"
LPRINT "GP;"

@ Parameter range:

g . group Nos. 1108
h : pen Nos. 1t08
i . number of pens 1t08
| line length 1 to 50000 m
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® Default value:

g . group Nos. ..... .... same group Nos. as pen Nos.
h @ pen NOS . corrveennst

i number of pens 1

i line length 100 (m)

® Explanation:
You can use the GP command to divide 8 pens into a few groups {less than 8 pens
each). When one pen draws at the specified distance, this pen is automatically
replaced with another pen in the same group. Pen groups are specified by the SG
command.

g : group Nos.

- The parameter g specifies any group No. from 8 pen groups. This group No. corresponds
to the group No. specified by the SG command. If you omit the parameter g, each
pen group No. coincides with their respective pen Nos.

h : pen Nos,.
The parameter h specifies the first pen No. included in the pen group specified by

the parameter g. If you omit the parameter h, each pen group No. coincides with
their respective pen Nos.

i : number of pens

The parameter i specifies the number of pens in the specified pen group. Pens you
have added in sequence from the pen No. specified. by the parameter h are set
as pen group. But if i+h>8, the i is compensated for so .that i+h=8. Omitting
parameter sets only one pen.

i line length

The parameter j specifies in the metric unit {(m) the distance that one pen of a pen
group can draw. When this pen finishes drawing, it is replaced with the next pen
in the same group. Omitting parameter sets 100 m for the line length.

Example:
198 REM #%% GP COMMAND %%

119 LPRINT "IN;"

128 LPRINT "GP1,1,1,844;"
139 LPRINT "GP2,2,3;"

149 LPRINT "GP3,5,4,50;"

If the above example is executed, No.1 pen (distance: 800 m) is set to No.1 group,
No.2 to No.4 pens (distance: 100 m) are set to No.2 group, and No.b to No.8 pens
(distance: 50 m) are set to No.3 group.
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IM (Input Mask) Command

Function:

The IM command sets the DPX-3300 to the condition that it is able to indicate errors.

Format:

IM Error mask value [Terminator]

IM [Terminator]

Example:

LPRINT "IM 223;"

LPRINT "IM;"

Explanation:

The value of error mask is the sum of error mask bits {Nos. of Table IM-1) from which
the DPX-3300 wants to know the occurrence of an error. If an error of the bits that
have been set occurs, the "ERROR’" LED of the control panel lights up. For example,
the default error mask value 223 (128 + 64+ 16+ 8+4+ 2 + 1) lights up the "'ERROR"’
LED if the error has a content excluding the error No. 6. Since the error Nos. 4, 7
and 8 are not used, an error mask value 23 except these error Nos. is the same as

the default value 223.

tvaine | Mo Meaning

| | Unrecognizable command executed
2 2 Wrong number of parameters
4 3 Parameter out of range
8 4 Unused

16 5 Unusable character designated

32 6 Coordinate overflow

64 7 Unused

128 8 Unused

Table IM-1 (Error mask)

You can check to see the above error contents by using the OE command when the
""ERROR’’" LED of the control panel is lighting up. At the default or initialize, the
value of error mask bits is set at 223. Also, any IM command without parameter and
even IM command with parameter out of the specified range are set to the default

value 223.
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IN (Initialize) Command

Function:

The IN command sets the DPX-3300 at the initialize condition as the power is turned
ON.

Format:
IN [terminator]

Example:
LPRINT "IN;"

Explanation:
In addition to the same performance as the DF command, the IN command does
as follows:
(1) Moves a pen up (PU;)
(2) Sets the scaling points P1 an P2 at the default (IP;)
(3) Clears an error and sets the 3rd bit of status bite
(4) Sets the rotation of coordinate axes at the default (RO;)
(5) Sets pen speed and pen force at optimal values for the pen now in use. But
they are not changed when the automatic pen control mode is ON. (VS;FS;)
{6) Clears the data of downloadable character buffer (DL;)
{7) Clears the settings of pen groups (GP;)

IP (Input P1 & P2) Command

Function:
The IP command sets the scaling points P1 and P2 in a program.

Format:

IP P1x,P1y(,P2x,P2y) [Terminator]
IP [Terminator]

Example:
LPRINT "1P#,10,10006,50080;"

LPRINT "IP;*"
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® Parameter range and default value:
~ (2% 1) to +{2%~—1)

The default values for parameters are shown in Table IP-1.

Plix Ply P2x P2y
DIP Switch
(-@ OFF ~15540 —11080 15540 11080
ISO-Al
DIP Switch
- ON —15990 —10380 15990 10380
ANSI-D

Pl & P2 Default Values
Table 1P-1

@ Explanation:
You specify the coordinates of scaling points P1 and P2 with plotter coordinate values.
For this, the P1 and P2 must be within the maximum plotting area.
Any IP command without parameters sets:the P1-and P2 at the default values shown
in Table IP-1.

The IP command is used to set P1 and P2 at any points and/or set them back to the
default values.

The P1 and P2 are the positions that attribute the plotter coordinates inherent in the
DPX-3300 with the user coordinates having any user defined scale. The size of the
user coordinates is specified by the SC command.

If you omit to specify P2 by the IP command, the P2 automatically moves to the
same distant position as the P1 moves. In other words, both values of (P2x-P1x).and
{(P2y-P1y) are the same as those before and after the IP command omitted to specify
P2 was executed.
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IV (Invoke Slot) Command

® Function:
The IV command specifies any character slot in the character tables.

@ Format:
IV Slot No. (, Character table) [Terminator]
IV [Terminator]

® Example:
LPRINT *Iv1i,1:"

LPRINT "1v;"

® Parameter range;
Slot Nos. - 0to 1. (RD mode)
0 to 3 {ISO mode)
Character tables : 0 to 1

® Default value:
Slot No. -0
Character table. : O

® Explanation:
You specify slot Nos. by the IV .command and set character tables for use in the actual
drawing. For this, you must specify character sets in each slot by the DS command.
(See 6.7 "SETTING CHARACTER SETS' in CHAPTER 6.)

Slot Nos.:

Slots are specified with these parameters. The parameter values correspond the slot
Nos. specified by the DS command. The parameter range varies depending on the
character selection modes (RD and ISO modes).

Character tables

These parameters are used only when the character selection mode is ISO-8 bit
mode. When the parameter value is O, it specifies the character table {left). When
the parameter value is 1, it specifies the character table (right).

In a mode other than the ISO-8 bit mode, this parameter is ignored.

The IV command serves as an SS command for specifying the slot O (standard
character set) as well as the SA command for specifying the slot 1 {alternate character
set). In other words, “IVO;"" and “IV1;’" are the same as ''SS;"" and ""SA;"’, respectively.
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IW (Input Window) Command

@ Function:
The IW command specifies a plotting area. This area is called a “"window"’.

@ Format:

IW X1 lower left, Y1 lower left, X2 upper right, Y2 upper right [Terminator]
IW [Terminator]

® Example:
LPRINT "I1W@,8,160,108;"

LPRINT "IW;"

® Parameter range and default value:
The default value and range of parameters are the same as the maximum plotting
area shown in Table IW-1. They vary with setting the DIP Switch 1- (7). Setting
parameters out of this range does not cause any errors. Areas out of the maximum
plotting area are set to the limit of the maximum plotting area.

Xmin Ymin Xmax Ymax
DIP Switch
1-(D OFF ~17300 - 11880 16340 11880
JIS-Al
DIP Switch
(- ON — 17750 -11180 16790 11180
ANSI-D
Table IW-1

@ Explanation:
A window follows the values of four parameters. It is set to the default value if no
parameters are keyed in.
If the four parameters have not been scaled, they are discriminated as plotter coordinate
values. If scaled, they are discriminated as user coordinate values. Then, they become
the X-Y coordinates at the lower left corner and upper right corner of the window. If
the value of "'X1 lower left’’ is greater than that of ''X2 upper right’’ or if the value
of "Y1 lower left' is greater than that of ."'Y2 upper-right'’, they are replaced with
each other so that always X1< X2 and Y1<Y2.
Any window is set to the default value when the power is turned ON or when the
IN or DF command is executed,
You can use the IW command to set a plotting area in the following situations: When
a plotting paper is smaller than the plotting area or in case there are many drawings
in the area of one plotting paper and you want the DPX-3300 to draw part of the
entire drawing.
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(M aximum plotting area

|

Plotting area

Window

Fig. IW-1

LB (Label) Command

® Function:
Using the currently specified character set, the LB command allows for drawing of a
character string up to the label terminator defined by the DT command while writing
in the character buffer,

@ Format:
LB character string [Terminator]

® Example:
LPRINT "LB Roland DG";CHR$(3)

LPRINT "LB";A;B;CHR$(3)

@ Explanation:

The LB command tells the DPX-3300 to come in the character drawing mode. In

this mode, the DPX-3300 draws the character string followed by the LB command

until receiving the label terminator defined by the DT command while writing in the

character buffer.

if the DT command is omitted, a label terminator is the default [[ETX] (CHR$(3)).

Remember: If you forget a label terminator at the end of a character string when you
use the LB command, any further commands after this are all interpreted
as a character string.

Character sets you want to use by the LB command are those specified by the DS,
and IV (CS, SS, CA, SA) commands between CHR$(33) and CHR$(126). For more
information about the selection of character sets, see 6.7 "'SETTING CHARACTER
SETS" in CHAPTER 6.
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Drawing directions are those specified by the DI and DR commands, character sizes
by the Sl and SR commands, character slant by the SL command, and also the relative
position relations between the current pen position and characters to be drawn by
the LO command.

Remember: Before executing the LB command, you must have moved the pen to a
desired position by the PA, PR or CP command or by operating the control
panel. Any character strings set out of the plotting area cannot be drawn.
For more detailed information, see 6.6.1 '"Character Drawing And Setting’’
and 6.6.2 ‘“Character Buffer’’ in CHAPTER 6.

LO (Label Origin) Command

@ Function:
The LO command specifies the character origin.

® Format:
LO Position No. [Terminator]
LO [Terminator]

® Example: ‘
LPRINT "LO4;"
LPRINT "LT;"

@ Parameter range:
Tto9and 1110 19

@ Default value:
1

@ Explanation:
When the DPX-3300 draws characters by the LB and PB commands, the LO command
sets origins for those characters.
Any LO command without parameter is the same as the parameter is 1 and sets the
character origin at the default position. The default character origin is at the left corner
of a character. This position of the character origin is determined as position No.1.
As shown in Fig. LO-1, position Nos. 1 to 9 have their own character origins within
the space of one character (character cell). The dots in the figure indicate the current
pen positions (character origins).

As shown in Fig. LO-2, position Nos. 11 to 19 have their own character origins away
horizontally and vertically from the space of one character (character cell) for just half
of the character length.
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L 0-1 t0-2 - L0-3
LU-4 L0-2 L0-6
LO-7. L0-8 L0-9

Fig. LO-1

LO-11 10-12 L0-13
10-14 10-15 L0-16
10-17 [0-18- 10-19

o
Fig. LO-2

Any character origins set by the LO command are effective until they are reset by the
LO command, set to the default by the IN or DF command or until the power is
turned ON again.

If the position Nos. 1 to 3 and 11 to 19 have already been specified by the LO
command when you want a drawing by the LB command, the DPX-3300 computes
the positions of each character, draws the characters as specified and stores them
in the character buffer. But if position Nos. 4 to 9 and 14 to 19 have already been
specified, you cannot do any positioning until the length of a character string is
determined by a carriage return (CHR$(13)) or label terminator. In such a case,
a character string is stored in the character buffer, but the character drawing is not
started until the DPX-3300 receives a carriage return or label terminator.

The pen position is updated for each character drawing, and the pen moves to another
character origin for the next character drawing. Keying in a carriage return between
a character string and a label terminator allows the pen to move back to the position
before the character string is drawn.
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LT (Line Type) Command

Function:
The LT command specifies the types of lines and the length of one pitch when you
selected broken line and dashed line.

Format:
LT Pattern No. (, One pitch length) [Terminator]
LT [Terminator]

Example:
LPRINT “LTL1,7;"
LPRINT "LT;"

Parameter range:
Pattern Nos, . —61t0 +6
One pitch length: O to (26— 1) (%)

Defauilt value;
Pattern . solid line
One pitch length : 4%

Explanation:
Any LT commands without parameters specify solid. line. If parameters are keyed in,
the LT .command specifies the types of lines depending on pattern Nos. as follows.

| = Pitch length

6 F T T ———

5 oo g

4 [T —

3 wwwwww

2! mmmmmmm

0. -— Draws dots at specified
B '2 o coordinates
— 3 mmmmmmm
- g N Draws solid line if no
- 6 - parameters are keyed in.

Fig. LT-1
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If the pattern No. is negative (), the DPX-3300. starts drawing from.the center of
the pattern as shown above. The pitch length is compensated for so that the integer
number of patterns enters the specified zone. Any fraction below the decimal point
given to parameters are cut-off. An instruction example with different prefixes of the
pattern Nos. is shown below.

The parameter for the length of one pitch is expressed by the percentage (%) of
diagonal length with respect to the scaling points P1 and P2. If you omit a parameter
for the length of one pitch, the length is set at 4% (4 is the default value).

The types of lines selected by the LT command are effective for the following
commands.

AA, AR, CI, EA, EP, ER, EW,
FP, PA, PD, PR, RA, RR, WG

Example 1:
19 LPRINT "SP1;LT5;"
20 LPRINT "PR;PD200#,0,0,1000,-2000,9,0,-108@;PU;"

‘ - 1
|

Fig. LT-2

Examp!e 2:

14 LPRINT "SP1;LT-5;"
29 LPRINT "PR;PD2090,9,0,1000,-2000,0,0,~-1808;PU;"

Fig. LT-3
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NR (Not Ready) Command

@ Function:
The NR command sets the DPX-3300 on pause condition.

@ Format:
NR [Terminator]

® Example:
LPRINT “NR;"

® Explanation:
There is no parameter for the NR command. When sending the NR command, the
pen carriage goes to the UR position and the DPX-3300 pauses ("'PAUSE'" LED lights
up). The NR command is used when a plotter paper is replaced. The DPX-3300 does
not operate even if the next command is sent, but if you press the key, it
starts drawing from the next command after the NR command.

OA (Output Actual Position) Command

{For only serial connection)

@ Function:
When the OA command is executed, the DPX-3300 comes in the condition so that
the computer can read the X-Y coordinate values of the current pen position in plotter
coordinates and the pen (UP/DOWN) state.

® Format:
OA [Terminatorl

® Example:
PRINT: #1,"0A;"

@ Explanation:
When receiving the OA command, the DPX-3300 enables the following three values
to output in ASCH,

X, Y, P [TERM]
X and Y are integers at the coordinate values in plotter coordinates. The DPX-3300

outputs a minus sign ‘' ~'" for negative coordinates and ignores the first 0 and a
plus sign "+ "". When the power is turned ON, the X and Y become the lower left
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values of the maximum plotting area. And P indicates the pen state and becomes O
when the pen is up and 1 when the pen is down. [TERM] is the output terminator of
RS-232C. For more information, see “"ESC.M Command"’ of 8.4.1 ""Handshake Mode
Commands'"-in CHAPTER 8.

Using this command allows you to know the coordinates of pen position by moving
the pen to that position where you want character and figure drawings. So, it is for
easy pen positioning and: window setting.

Remember: For the actual use in a program, you must have opened the RS5-232C

port first by using the ""OPEN"" statement of the computer.

Example:

14 REM %% OA COMMAND k%%

29 OPEN "COM1:9680,N,8,1" AS #1
3@ PRINT #1,"0A;"

4% INPUT #1,X,Y,P

5¢ PRINT X,Y,P

OC (Output Commanded Position) Command

(For only serial connection)

@ Function:
When the OC command.is executed, the DPX-3300 comes in the condition so that
the computer can read the X-Y coordinate values of the current pen position in either
plotter or user coordinates as well as the pen state (UP/DOWN).

@ Format:
OC [Terminator]

® Example:
PRINT #1,"0C:"

@ Explanation:
When receiving the OC command, the DPX-3300 enables the following three values
to output in ASCII.

X, Y, P[TERM]

X and Y are the coordinate values up to the 4th decimal point in either plotter or user
coordinates. The DPX-3300 outputs a minus sign ' -~ "' for negative coordinates and
ignores the-first O and plus sign "+ "', And P indicates the pen state and becomes
0 when the pen is.up and:1 when the pen is.down. [TERM] is the output terminator

7-53



DESCRIPTION OF THE RD-GL H COMMAND

of the connected interface. For more information, see "ESC.M Command’’ of 8.4.1
""Handshake Mode Commands’’ in CHAPTER 8.

When scaled by the IP-and SC commands, the X and Y are the coordinate values in
the user coordinates. The ranges of both X and Y are real numbers within = (226 — 1)
to + (27— 1).

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the "OPEN’’ statement of the computer.

Example:

19 REM #%#% OC COMMAND %%

29 OPEN "COM1:9666,N,8,1" AS #1
34 PRINT #1,"0C;"

44 INPUT #1,X,Y,P

58 PRINT X,Y,P

OD (Output Digitize) Command

{For only serial connection)

® Function:
When the OD command is executed, the DPX-3300 comes. in the condition so that
the computer can read the X-Y coordinate values of the point digitized first and the
pen (UP/DOWN) state.

@ Format:
OD [Terminator]

® Example:
PRINT #1,"0OD;"

® Explanation:
When receiving the OD command, the DPX-3300 enables the X-Y coordinates at the
point digitized first and the pen (UP/DOWN) state to output in ASCII as follows:

X, Y, PITERM]
X and Y are integers at the coordinate values in the user coordinates. The DPX-3300
outputs a minus sign-'*="" for negative coordinates and ignores the first 0 and plus

sign 4" "And P is a parameter indicating the pen state and becomes O when the
pen is up and 1 when the pen is down. [TERM] is the output terminator of RS-232C.
For more information, see 'ESC.M Command”’ of 8.4.1 '"Handshake Mode Commands"’
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in CHAPTER 8. When receiving the OD command, the bit 2 of status byte is cleared
(see "'0S Command'’)
Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN'’ statement of the computer.
For more information, see 6.10 "'DIGITIZE"" in CHAPTER 6.

Example:
14 REM #x%#% OD COMMAND %
20 OPEN "COM1:960¢,N,8,1" A8 #1
39 PRINT #1,"0D;"
49 INPUT #1,X,Y,P
54 PRINT X,Y,P

OE (0u-tput Error) Command

(For only serial connection)
@ Function:

The OE command allows the computer to read the sum of error bits indicating the
content of errors which have occurred.

® Format;
OF [Terminator]

@ Example:

@ Explanation:
When receiving the OE command, the DPX-3300 enables error codes. to output in
ASCIl as follows:

Error code [TERM]

[TERMI is the output terminator of RS-232C. For more information, see ""ESC.M
Command'' of 8,4.1 ""Handshake Mode Commands’’ in CHAPTER 8. When the output
is completed, the bit b of status byte of the DPX-3300 is cleared, and the "'ERROR"’
LED lights OFF,

Therefore, the OE command is very useful for debugging a program.
Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN'’ statement of the computer.
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Error bit X
value Error No. Meaning
0 0 No error
| | Unrecognizable command
2 2 Wrong number of parameter
4 3 Unusable parameter
8 4 Unused
16 5 Unusable character set designated
32 6 Coordinate overflow
64 7 Polygon buffer or downloadable character buffer
overflow
128 8 Unused
Table OE-1

Example:
14 REM %% OE COMMAND sk
29 OPEN "COM1:9649,N,8,1" AS #1
3@ PRINT #1,"OE;"
49 INPUT #1,E
5@ PRINT E

OF (Output Factor) Command

(For only serial connection)

® Function:

The OF command outputs the number of plotter units per 1 mm of both X- and Y-axis
directions to the computer. This allows you to know the size of plotter coordinates.
on software.

® Format:
OF [Terminator]

® Example:
PRINT #1,"0OF;"

@ Explanation:
When the OF command is executed, the DPX-3300 outputs the following values all
the time.
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40,40 [TERM]

These two parameters indicate that the DPX-3300 has 40 plotter units: within a
T mmx1 mm area of both X- and Y-axis directions. [TERM] is the cutput terminator
of RS-232C. For more information, see ''ESC.M Command’’ of 8.4.1 ""Handshake
Mode Commands’’ in CHAPTER 8.

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN"’ statement of the computer.

Example:
19 REM #%%% OF COMMAND s
2 OPEN "COM1:9699,N,8,1" AS #1
3% PRINT #1,"OF;"
4% INPUT #1,UX,UY
54 PRINT UX,UY

OH (Output Hard-Clip Limits) Command

(For only serial connection)

@ Function:
The OH command outputs to the computer the coordinate values at the lower left
corner (LL) and upper right corner (UR) of the maximum plotting area (hard-clip).

® Format:
OH [Terminator]

@ Example:
PRINT #1,"OH;"

@ Explanation:

When receiving the OH command, the DPX-3300 outputs the integer coordinate values
of LL and UR in.ASCll as follows:

XLL, YLL, XUR, YUR [TERM]

The DPX-3300 outputs a minus sign "' ="' for negative coordinates and ignores the
first O and plus sign “"+ . The maximum plotting area varies with setting the DIP
Switch 1- (@) (see 3.6 'SETTING FUNCTIONS FOR PAPER SIZES’’ in CHAPTER 3.) The
DPX-3300 outputs in real number the values of Table IW-1 shown in the section of
“IW Command'’. And using the [VW command, you can set a window in the maximum
plotting area to determine a plotting area for that window. The IW command has
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no effect on the content of data output by the OH command. [TERM] is the output

terminator of RS-232C. For more information, see ""ESC.M Command’’ of 8.4.1

""Handshake Mode Commands’’ in CHAPTER 8.

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ''OPEN'’ statement of the computer.

Example;

19 REM %#%% OH COMMAND #%%

20 OPEN "COM1:9606,N,8,1" AS #1
3@ PRINT #1,"OH;"

4¢ INPUT #1,XLL,YLL,XUR,YUR

¢ PRINT XLL,YLL,XUR,YUR

Ol (Utput Identification) Command

(For only serial connection)

® Function:
The Ol command outputs the model name of a plotter (in this case, ''DPX-3300"")
to the computer,

® Format:
Ol [Terminator]

® Example:
PRINT #1 , nOI ; 13

® Explanation:
Using the Ol command allows you to know what kind of a plotter is connected to
the computer.
Remember: Before using this command in a program, you must have opened the
RS-232C port by using the "'OPEN’" statement of the computer. When receiving the
Ol command, the model name of a plotter is output to the computer as follows:

"'DPX-3300"" [TERM]

[TERMI is the output terminator of RS-232C. For more information, see ''ESC.M

Command’’ of 8.4.1 ""Handshake Mode Commands’’ in CHAPTER 8.

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN"’ statement of the computer.
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Example:
19 REM %%% Ol COMMAND %%
29 OPEN "COM1:96060,N,8,1" AS #1
38 PRINT #1,"01;"
49 INPUT #1,DPXs
58 PRINT DPX$

-OL (Output Label Length) Command

(For only serial connection)

® Function:
The OL command outputs the data stored in the character buffer to the computer.

® Format;
OL [Terminator]

@ Example:;
PRINT #1,"OL;"

@ Explanation:
When receiving the OL command, the DPX-3300 outputs the data about characters
written by the BL and LB commands in the character buffer to the computer in ASCII.
The output data are separated by commas *’,”" as follows:

Length of a character string, Number of character string, Line feed [TERM]

With regard to the length of a character string, the DPX-3300 converts the longest
length (including spaces) stored in the character buffer into character cells and outputs
the number of character cells 1o the computer. When there are characters in the
character buffer, the DPX-3300 outputs them in real number with four digits.

With regard to the number of a character string, the DPX-3300 outputs the largest
number {including spaces) stored in the character buffer in real number; A back space
[CBS1 (CHR$(8)) is counted as — 1, and an overwritten character is counted as 1.
{Overwritten character is by that the pen passes through a character cell once and
moves back to write a character within the. character cell.)

With regard to the line feed, the DPX-3300 outputs in real number the number of
line feeds occurred when a character string stored in the character buffer is actually
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drawn. A line feed [IF] (CHR$(11)) is counted as + 1 and (CHR$(11) as —1.
And when they are the same number, O is output,

Usually the OL command is used together with the BL command. But with regard
to all character strings stored by either the LB or BL command in the character buffer,
the OL command tells the DPX-3300 to output all the information to the computer.
If the character buffer has been cleared, three O's are output.

[TERM] is the output terminator of RS-232C. For more information, “'ESC.M Command”’
of 8.4.1 ""Handshake Mode Commands'’ in CHAPTER 8.

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN"" statement of the computer.

Example:
14 REM s#%k% OL COMMAND ks
28 OPEN "COM1:9690¢,N,8,1" AS #1
3¢ PRINT #1,"BLABCD";CHR$(14);CHR$(13);"abec";CHRS$(3)
49 PRINT #1,"OoL;"
54 INPUT #1,C,N,L
6@ PRINT C,N,L

OO (Output Optional Parameter) Command

(For only serial connection)

® Function:
The OO0 command tells the DPX-3300 to output eight optional parameters to the
computer.

® Format
00 [Terminator]

@ Example:
PRINT #1,"00;"

@ Explanation: ,
When receiving the 00 command, the DPX-3300 comes in the state that it can output:

eight real numbers, separated by commas '’,"", as follows. Two out of the eight;
parameters are effective-and the DPX-3300 always outputs 1.

01001101 TERM]

mdwates a user definable buffer is available.
mdicates a polygon can be filled.
mdlcates the presence of a circle or arc command.

indicates pen replacement is possible.
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[TERM] is the output terminator of RS-232C. For more information, see ""ESC.T

Command”’ of 8.4.1 “"Handshake Mode Commands" in.CHAPTER 8.

Remember: For the agctual use in-a program, you must have opened the RS-232C
port first by using the “OPEN"" statement of the computer.

Example:

19 REM #%% Q0 COMMAND %%

26 OPEN "COM1:9600,N,8,1" AS #1

39 PRINT #1,"00;"

44 INPUT #1,01,02,03,04,056,06,07,08
56 PRINT 01,02,03,04,05,06,07,08

OP (Output P1 & P2) Command

{For only serial connection)

® Function:
The OP command tells the DPX-3300 to output the setting values of scaling points
P1 and P2 to the computer.

@ Format:
OP [Terminator]

® Example:
PRINT #1,"0P;"

@ Explanation:
When receiving the OP command, the DPX-3300 outputs four coordinates in ASCI
as follows:

P1x,P1y,P2x,P2y [Terminator]

The values of each coordinate above are integer values in plotter coordinates. For
more information, see "'IP Command’’. [TERM] is the output terminator of RS-232C.
For more information, see ""ESC.T Command’’ of 8.4.1 "Handshake Mode Commands'’
in CHAPTER 8.

When the DPX-3300 completes the output, the bit 1 of status byte is cleared. (See '‘OS
Command'’.)

Using this command allows you to know the coordinates of the scaling points P1 and
P2 set by operating the control panei. It is useful for setting a window in the area of
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P1 and P2 or performing the conversion of the user coordinates to the plotter coordinates,
Remember; For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN'‘ statement of the computer.

Example:
19 REM #%#% OP COMMAND #s#x%
29 OPEN "COM1:96880,N,8,1" AS #1
3¢ PRINT #1,"0P;"
49 INPUT #1,P1X,PlY,P2X,P2Y
54 PRINT P1X,P1Y,P2X,P2Y

OS (Output Status) Command

(For only serial connection)

@ Function:
The OS command allows the computer to read the values of status byte.

® Format:
0S [Terminator]

® Example:
PRINT #1,"08;"

@ Explanation:
The OS command is useful for debugging a program and digitizing the DPX-3300.
No parameters are required. The DPX-3300 has data to indicate the inside condition
of itself. These data consist of eight bits from the bits O to 7 which are called '‘status
byte' . When receiving the OS command, the DPX-3300 converts the values of -8-bit
status bite into decimal from O to 265 and enables the converted numerals to output
in ASCIHl as follows:

Status byte (decimal value) [TERM)]

[TERM] is the output terminator of RS-232C, For more information, see ""ESC.T
Command’’ of 8.4.1 ‘"Handshake Commands’’ in CHAPTER 8.
Each bit of the status byte is defined as follows.
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Bit value pcgii':ian Meaning

! 0 Pen down

2 ! Pl ot P2 is changed (cleared by “OP")

4 2 Digitized point can be output by the OD
command (cleared by “OD”)

8 3 Initialized (cleared by “0S")

16 4 Data can be accepted (always 0)

32 5 There is an error (cleared by “OE")

64 6 (Unused, always 0)

128 7 (Unused, always 0)

Table 08-1

The status byte is 26 in decimal when the power is turned ON. This is because the

bits 1, 3 and 4 of the status byte are set. In other words, the sum of 2, 8 and 16 is

26. After the OS command is executed, the bit 3 of the status byte is cleared.

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN'" statement of the computer.

Example:
19 REM ##%% OS COMMAND %%
29 OPEN "COM1:960@0,N,8,1" AS #1
3¢ PRINT #1,7"08;:"
49 INPUT #1,8
584 PRINT S

OT (Output Pen Map) Command

(For only serial connection)

® Function:
The OT command allows the computer to output data about the pens in the pen stock.

® Format:
OT [Terminator]

® Example:
PRINT #1,"0T:"
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® Explanation:

When receiving the OT command, the DPX-3300 outputs:in which pen stock pens
are stocked in pen-map values.

— 1, pen-map values [TERM]

The DPX-3300 outputs two real numbers, but the first real number is always - 1.
Pen-map values are real numbers in a range from O to 255 and the sum of the
defined map positions as shown in Table OT-1. They are added where a pen is
attached. For example, suppose 15 is added as a pen-map value, 15=1+2+4+8.
This means that pens are stocked in the pen stocks No.1 to No.4 but not stocked
in the pen stocks No.b to No.8.

[TERM] is the output terminator of RS-232C. For more information, see '‘ESC.T
Command’’ of 8.4.1 ""Handshake Mode Commands’’ in CHAPTER 8.

Bit value when pen

is in pen stock Pen stock No.

|
2
3
4
16 5
6
7
8

128

Table OT-1

Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN'" statement of the computer.

Example:

19 REM k¥ OT COMMAND k%

28 OPEN "COM1:96@#,N,8,1" AS #1
39 PRINT #1,"oT;"

49 INPUT #1,D,P

54 PRINT D,P
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OW (Output Window) Command

{For only serial connection)

@ Function:

The OW command sends the coordinates values at the lower left and upper right
corners of a window to the computer.

® Format:
OW [Terminator]

® Example:
PRINT #1,"0W;"

® Explanation:
When receiving the OW command, the DPX-3300 enables the coordinate values at
the lower left and upper right corners of a window set by the IW command to output
in ASCII. The coordinate values are plotter coordinates if they were not scaled when
the W command was executed and are user coordinate if they were scaled when
the IW command was executed. The sequence of integer coordinate values output
from the DPX-3300 is as follows.

X1 lower left, Y1 lower left, X2 upper right, Y2 upper right [Terminator]

[TERM] is -the output terminator of RS-232C. For more information, see "'ESC.M
Command’” of 8.4.1 '"Handshake Mode Commands’’ in CHAPTER 8.
When you want to know the size of a window, execute the OW .command to tell the
computer to read its value.
Remember: For the actual use in a program, you must have opened the RS-232C
port first by using the ""OPEN'’" statement of the computer.
Example:
1% REM %% OW COMMAND ik
20 OPEN "COM1:9600,N,8,1" AS #1
39 PRINT #1,"0W;"
4¢ INPUT #1,XLL,YLL,XUR,YUR

5¢ PRINT XLL,YLL,XUR,YUR
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PA (Plc’)t Abso‘luté) C("Jmmand‘ | |

® Function:
The PA command specifies absolute coordinates. If you key in parameters after the
PA command to specify X-Y coordinates, the pen moves to the point of these X-Y
coordinates values.

® Format:
PA X1,Y1(,X2,Y2, ...) [Terminator]
PA [Terminator]

® Example:
LPRINT "“PA;"
LPRINT "PA10@0,1000,3000,2000;"
LPRINT "PD:PA15#@,1400;PU2000,2000;"

® Parameter range:
~(26~1) to +(2%-1)

® Explanation:

Any PA command without parameters is for setting absolute coordinates. The absolute
coordinates are to indicate a position at the distance from the coordinate origin (0,0).
By this, any further parameters after the PD and PU commands are interpreted as
they are indicated in absolute coordinates.

PA commands with parameters set absolute coordinates together with moving the
pen to the specified point by the parameters. At this time, the pen state remains the
same as that just before the PA command is received. In other words, the pen only
moves if it is up and draws if it is down.

Parameters X and Y are a pair with two, and a number of pairs can be keyed in in
sequence (see line 2 of the example above). If you key in an odd number of parameters,
the DPX-3300 interprets them as X-Y coordinates from the first in sequence to move
the pen and gives an error indication at the last. (Further drawing is properly done
even if the last parameter causes an error.)

The PA command can be used in combination with the pen control commands PU
and PD as shown below.

Example:

199 REM %% PA COMMAND ks

118 LPRINT "IN;SP1:"

120 LPRINT "PA30@0,1500:PD10006,1500,1000,3500,3009,3500,
3908,1500;PU3BEH, 15486
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139 LPRINT "PA;PD5650@,1500,5500,35898,3580,3500,3500,1580;PU;"
14¢ END

Fig, PA-1

PB (Print Buffered Label) Command

@ Function:
"~ The PB command tells the DPX-3300 to draw the content of data that have been
stored in the character buffer.

® Format:
PB [Terminator]

@ Example:
LPRINT "PB;"

® Explanation:

The PB command tells the DPX-3300 to draw character strings that have been written
by the LB and BL commands in the character buffer. The buffered data are never
changed after drawing.

You can change drawing positions of characters, character spaces, drawing directions,
character slant and character sizes whenever you want to change. The character
strings in the character buffer follow parameters of each effective command (ES, DI,
DR, LO, SI, SR and SL) when the PB command is executed and are drawn using
the currently selected character sets.

The capacity of the character buffer is limited within 150 characters including a
character string written by the LB or BL command just before the PB command is
executed. The character strings in the character buffer are cleared by the DF and IF
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commands or by the BL and LB commands with only label terminator.
For more information, see 6.6.1 ‘‘Character Drawing And Setting’’ and 6.6.2 'Character
Buffer’” in CHAPTER 6.

PD (Pen Down) Command

® Function:
The PD command moves the pen down. By keying in the PD command with parameters,
the DPX-3300 moves the pen to the point specified by those parameters on the pen
(DOWN) state for drawing.

® Format:
PD [Terminator]
PD X1,Y1(,X2,Y2, ...) [Terminator]

@ Example:
LPRINT "PD;"
LPRINT "PD19089,1080,2000,3699;"

® Parameter range:
—(2%—1) to +(2°—1)

@ Explanation:
Any PD command without parameters moves the pen down only. When you key in
parameters, the pen moves to the point specified by those parameters. However, this
specified point varies from absolute coordinate to relative coordinates. For example,
the specified point becomes absolute coordinates if you have already keyed in the PA
command and relative coordinates if you have already keyed in the PR command.
When the power is turned ON, or if the default value is set by the DF and IN commands,
these points are set to absolute coordinates. Therefore, when you use only the PD
command with parameters except the PA and PR commands, the parameters are
interpreted as absolute coordinates.
if you specify any points out of a window, the DPX-3300 moves the pen to the
boundary of the window and moves it up there.
Even if you send the PD command in polygon mode, the pen does not move down.
Parameters X and Y are a pair-with two, and a number of parameters can be keyed
in seguence (see line 2 of the above example). If an odd number of parameters are
keyed in, the DPX-3300 interprets them as X-Y coordinates from the first in sequence
to move the pen and gives an error indication-at the last. {Further drawing is properly
done if the last parameter causes an error.)
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PM (Polygon Mode) Command

® Function:
The PM command sets the DPX-3300 in polygon mode.

® Format:
PMn [Terminator]

® Example:
LPRINT "PM1;"

@ Parameter range:
0,1,2

® Explanation:

The PM command sets the DPX-3300 in polygon mode. Polygon means a figure with
closed sides, composed of many summits. A polygon cannot be drawn by only the
PM command. For the actual drawing of a polygon, use the FP command to fill it
or use the EP command to draw the border of it.
Select one of the following three values for parameter.

O : Clears the polygon buffer and enters polygon mode.

1 : Closes or draw the border of a polygon under drawing.

2 : Completes the closing of the polygon and gets out of polygon mode.

In the polygon mode, acceptable commands are as follows:.PM, PA, PR, PU, PD,
AA, AR, Cl and CT commands used when you define polygons. Commands other
than these are ignored. But the DPX-3300 does not operate even if you send these
commands and stores the polygon data on the polygon buffer.

Other than this, you can execute the IN (Initialize) command for the same purpose.
When you want to define a polygon in polygon mode, define a polygon with closed
sides (closed polygon) as shown in Fig. PM-1 (right). If the DPX-3300 gets out of
polygon mode before closing, the open sides of a polygon are forced to close by the
PM command under execution {""PM1."" or "PMZ2;"") and defined as a closed polygon
in the polygon buffer. This closing is done at the current pen {UP/DOWN) state.
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Open polygon Closed polygon

Fig. PM-1

Any PM command with parameters other than O, 1 or 2 causes an error and is ignored.
Also, it is ignored if either ""PM1;"" or ""PM2;"’" is executed before ""PMO;"".

As long as in polygon mode, any commands other than the IN, PM, PA, PR, PU, PD,
AA, AR, Cl and CT commands and also the output commands (QOA, OC, 0D, OE, OF,
OH, OI, OL, 00, OP, 0S, OT and OW) cause an error and are ignored.

An example with the PM command is shown below.

Example:
199 REM #%% PM COMMAND sk#%
114 'LOGO G
129 LPRINT "IN;SP1l;PA;PULGRD,-7006;"

138
149

159
169
200
2140
220
238

249
250
268
270

LPRINT "PM@;"

LPRINT "PR;PD-10@,100,0,600,100,190,700,9,0,-200,-600,
B,0,~-400 ,466,8,9,100,~-200,0,0,200,400,0,8,~-500,-700,0;
PU; "

LPRINT "PM2;"

LPRINT "FT4,50,0;FP;SP2;EP;"

'LOGO D

LPRINT "SP1;PA;PU40GG,-7880;"

LPRINT "PM@;"

LPRINT "PR;PD@,800,7900,0,100,-1900,9,-600,-100,-1040,
~T780,8;PUs"

LPRINT "PM1;"

LPRINT "PR263,200;PD0,400,400,0,8,-498,-408,8;,PU;"
LPRINT "PM2;"

LPRINT "FP;SP2;EP;"

7-10
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Fig, PM-2

(Note)

The PM command uses the polygon buffer, so that the polygon buffer must have
enough storage space for the command. With the default buffer size (3072 bytes),
the polygon buffer is able to hold about 260 summits sufficiently. For more informa-
tion, see 6.8.1 ""Polygon Buffer’” in CHAPTER 6.

If the polygon buffer is overflowed, an error occurs. Any PM command at this error
is ignored. When you want to define a much more complex polygon, use [ESCI.T
command to change the capacity of the polygon buffer. Remember: you can use [ESC]. T
command only when an RS-232C interface is used for the connection to the computer.
For more information, see '"‘ESC.T Command'’ of 8.4.2 ''Status Commands’’ in
CHAPTER 8.

PR ;(’Plo‘t'; Relative) Command

@ Function: ’
The PR command sets relative coordinates. If parameters AX and AY are specified,
the pen moves at only the distance indicated by (AX,AY) from the current pen
position.

® Format:

PR AX1,AY1(,AX2,AY2,..) [Terminator]
PR [Terminator]

@ Example:

LPRINT "PR;PU1408,500;PD-308,708;"
LPRINT "PR10@@,5000,-3008,708;"
LPRINT "PR;"

¢ Parameter range:

~(27%~1) to +(2°°=1)
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@ Explanation:
Any PR command without parameters is for setting relative coordinates. The relative
coordinates are to indicate a position in the distance from. the current pen position,
By this, any further parameters followed by PD or PU commands are interpreted as
they are indicated in relative coordinates.
PR commands with parameters set relative coordinates together with moving the pen
at only the distance specified by those parameters: The pen (UP/DOWN) state at this
time remains the same as one just before receiving the PR .command. In other words,
the pen only moves without drawing if it is up and draws if it is down.
The parameters AX and AY are a pair with two, and a number of pairs can be
keyed in in sequence (see line 2 of the above example). If you key in an odd number
of parameters, the DPX-3300 interprets them as AX and AY from the first in sequence
to move the pen and gives an error indication at the last. (Further drawing is properly
done even if the last parameter causes:an error.)
When- the power is turned ON or -after the execution of IN or DF command, the
execution results are the same as the PA command was executed. When you want
to set the values of X and Y in the relative coordinate system, you must execute the
PR command.
The following example is for drawing a rectangle by the PR command, the same
rectangle as that drawn by the PA command. Each corner point of the rectangle
indicates X and Y in the relative coordinate system.

Example:
149 REM sk PR COMMAND ook
119 LPRINT "IN;SP1;"
129 LPRINT "PA39¢0,15686;PD;PR-2000,0,0,2000,2000,8,0,-2000
s PULAG, B "
139 LPRINT "PD200%,9,0,2000,-2068,9,0,-2008;PU;"
1449 END

Fig. PR-1
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PT (Pen Thickness) Command

® Function:
The PT command sets the appropriate hatching space of a pen used for filling a figure.

@ Format:
PTd [Terminator]
PT [Terminator]

® Example:
LPRINT "PT@.4;"

@ Parameter:
0.1t05.0

® Default value:
"PT 0.3;"

@ Explanation:

The unit of parameter is mm. If you do not specify any pen size, the hatching space
is specified to 0.3 mm (0.3 is the default value). When you select a filling pattern by
the FT command (FT1, FT2), the setting by this command is effective.

The PT command is effective only to the currently used pen. If you execute the SP
command for pen replacement, the hatching space value specified by the SP command
is ineffective and is 0.3 mm (0.3 is the default value) until set again by the PT command.

Example:
148 REM #%%x PT COMMAND sk

114 LPRINT "IN;SP1;"

120 LPRINT "FT1,4,8;"

13 LPRINT "PT@.3;"

149 LPRINT "PA;PU1008,8;"
156 LPRINT "RA1508,500;"

Fig. PT-1
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PU (Pen UP) Command

® Function:
The PU command moves the pen up. Keying in parameters followed by the PU
commarid allows the pen to move to the point specified by those parameters.

® Format:
PU X1, Y1 (, X2, Y2, ....) [Terminator]
PU [Terminator]

® Example:
Example:
LPRINT "PU;"
LPRINT "PU199@,1000;"

® Parameter range:
—(2%~1) to +(2%=1)

® Explanation:
Any PU command without parameter moves the pen up only. If you key in parameters,
the pen moves to the point specified by the parameters. But the specified point varies
from absolute coordinates to relative coordinates. It becomes absolute coordinates
if you have already keyed in the PA command and relative coordinates if you have
already keyed in the PR command.
When the power is turned ON or if the default values were set by the DF and IN
commands, the parameters are set at absolute coordinates. Therefore, when you key
in the PU command except the DF and IN commands, the parameters are interpreted
as absolute coordinates.
If you specify any points out of a window, the pen moves to the border of the window
and stops there.
The parameters X and Y are a pair with two, and a number of parameters can be
keyed in in sequence (see line 2 of the above example). If you key in an odd number
of parameters, the DPX-3300 interprets them as X-Y coordinates from the first in
sequence to move the pen and gives an error indication at the last. (Further drawing
is properly done even if the last parameter causes an error.)
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'RA (Shake Re&tangleAbéOi‘ute) Command

® Function:
Together with the FT and PT commands, the RA command is used to write a rectangle
diagonal to the current pen position and any point specified in the polygon buffer and
fill or hatch the rectangle.

® Format: X

RAx,y [Terminator] V7 A
@ Example:
LPRINT “RR200%,2000;" / %

@ Parameter range: / Fig. RA-1

e (‘226 —1) to +(226—1) Cutrent pen position

® Explanation:

As shown in Fig. RA-1, the RA command writes in the polygon buffer a rectangle
diagonal to the current pen position as start point and any specified point of X-Y
coordinate values and fill the rectangle in the form of hatching.

After the filling (hatching) is completed, the pen moves back to the start point.
In case of hatching, the pen movement follows the settings (hatching type, filling
space, angles) set by currently effective FT and PT commands. Also, when writing
the rectangle in the polygon buffer, the RA command clears the polygon buffer.

Example:
199 REM %% RA COMMAND %
114 LPRINT "SP1;FT3,134,45;"
129 LPRINT "PA;PULO0GO,1000;"
139 LPRINT "RA2060,2008;"

Fig. RA-2

1=15
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RO (Rotate Coordinate System) Command

@ Function:
The RO command rotates X-and Y coordinates 90°.

® Format:
RO Rotation angle [Terminator]
RO [Terminator]

® Example:
LPRINT "RO;"
LPRINT "RO9@;"

® Parameter range:
0 and 90

® Default value:
OO

@ Explanation:

Any RO command without parameter is the same as the parameter is 0. O and 90 are
the only parameters you can use. If you key in 90, both X-axis and Y-axis rotate 90°
each as shown in Fig. RO-1.

The RO command only rotates coordinate axes. The positions of the scaling points P1
and P2 vary whenever the IP command is executed. In Fig. RO-1, if the IP command
without parameter is executed in state (2), P1 and P2 come in state (3). From this state
(3), if the RO command without parameter is executed, P1 and P2 come in state (4).
From the states (2), (3) and (4), P1 and P2 get back to initialize mode (1), but do
not get back to it by the DF command.

7-176
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(Note)

LL and UR indicate the limit of hard-clip.
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(D Initialized.

(2 ""RO 90;"" is executed.

@ "IP;"" is executed.

@ ""RO;"" is executed.

Fig. RO-1

Even when you rotate the coordinate axes by the RO command, the *'X-Y COORDINATE
DISPLAY"" of the control panel shows the same display as before.




DESCRIPTION OF THE RD-GL It COMMAND

| RR (Shade“Rec"ty«‘a'n‘g‘leﬂRelati\ié) ‘Cdmmand

@ Funetion:

Example:

The RR command writes in the polygon buffer a rectangle diagonal to the current
pen position and any point specified in relative coordinate values and fill or hatch the
polygon.

» Format:

RRAXx, Ay [Terminator]
Example:

LPRINT "RR20G0,2000;"

Parameter range:
~{2?°~1) to +(2%~1)

Explanation:

As shown in Fig. RR-1, the RR command writes in the polygon buffer a rectangle
diagonal to the current pen position as start point and any point determined by the
relative distances of both X- and Y-axis directions and fill or hatch the rectangle.

Current pen position
Fig, RR-1

After the filling (hatching) is completed, the pen moves back to the start point. In
case of hatching, the pen movement follows the settings (hatching type, filling space,
angles) by currently effective FT and PT commands. Also, when writing the rectangle
in the polygon buffer, the RR command clears the polygon butfer once.

14@ REM s##%#% RR COMMAND sk
114 LPRINT "SP1;FT4,108,99;"
120 LPRINT "PA:PU206O,2000;"
139 LPRINT "RR10#0,1000;"

Fig. RR-1
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SA (Select Alternate Set) Command

® Function:
The SA command specifies an alternate character set (slot 1) in the character table.

® Format:
SA [Terminator]

@ Example:
LPRINT "SA:;"

® Explanation:
The SA command specifies an alternate character set (slot 1) in the character table.
After the SA command is executed, the character set specified by the CA command
(DS) is used for the actual drawing. Also, an alternate character set (slot 1) can be
specified by sending the LB command with (8071 (CHR$(14)) and is effective in all the
character selection modes.
This is effective unless you select a standard character set by the SS command or [[8I]
(CHR$(15)) or set it to the default by the DF and IN commands. No parameters are
required for the SA command.
The SA command serves as an IV command for the selection of character slots. In
other word, ""SA:"" and "IV1;”" are same.
For more information, see 6.7 “‘SETTING CHARACTER SETS'" in. CHAPTER 6.
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SC (Scaling) Command

® Function:
The SC command sets user coordinates or.returns them from-user coordinates to
plotter coordinates.

@ Format:
SC Xmin, Xmax, Ymin, Ymax [Terminator]
SC [Terminator]

@ Exampile:

LPRINT "S5C¢,19,8,1@;"
LPRINT "8C;"

® Parameter range:
—(2%—~1) to +({2°~1)

@ Default value:
Values determined by setting the DIP Switch 1- ()

® Explanation:

Any SC command with parameters sets user coordinates so that the positions of
scaling points P1 and P2 become Xmin, Ymin and Xmax, Ymax respectively. Such
user coordinates are effective until they are scaled again by the SC command or returned
to plotter coordinates by an SC command without parameters. And the parameters
for drawing commands are all interpreted as user coordinates. Also, if Xmin= Xmax
or Ymin=Ymax, an error occurs, and these parameters become the previously set
values.

Any SC command keyed in without parameters releases the scaling, and parameters
for further drawing commands get back to plotter coordinates. For more information,
6.3 ""SCALING"" in CHAPTER 6.
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SG (Select Pen Group) Command

® Function:
The SG command specifies the pen groups set by the GP command.

® Format:
SGg [Terminator]
SG [Terminator]

® Example:
LPRINT "SG2;"
LPRINT "SG;"

@ Parameter range:
g : group Nos. from O to 8

® Default value:
0

@ Explanation:

The parameter values of the SG command coincide with the group Nos. set by the
GP command. When you specify a.pen group by the SG command, the pen carriage
selects the pen of the lowest pen No. from that group. If the pen is drawing at the
specified distance by the GP command, the pen carriage goes to select the next pen
from the same pen group.

If the parameter is O or if you key in the SG command without parameter, the pen
carriage returns the pen back to its pen stock and moves back to the LL position.

Sl (Absolute Character Size) Command

® Function:
The Sl command specifies the sizes of characters and symbols in the unit of cm.

® Format:
S| Character width, Character height [Terminator]
Sl [Terminator]

® Example:
LPRINT *"SI114,19;"

LPRINT "SI;"
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® Parameter range:
—(2°%~1) to +(2%-1)

® Default value:
Character width : 0.29 (cm)
Character height : 0.38 (cm)

® Explanation:
By specifying the character width and character height with two parameters, the Sl
command sets the absolute sizes of characters. The relation between the character
width, character height and character cell is shown in Fig. SI-1.

[4 space-—‘
[ B
Character ceII\I |
| |
|
- [ | 1 line
J
f
|

Character height=0.5 line }

B SE— JLN P

\ Next character origin

Character W»dth:0,67 space (for fixed character width font)
=varies depending on characters {optimum
character width font)

Character origin

Fig. Si-1

As long as the SI command is used to set a character size, the size of characters to be
drawn does not change even if you have scaling done by the IP, SC and IW commands
or by operating the control panel.

Any S| command without parameters is the default value. Keying in only one parameter
or more than three parameters causes an error. But the character size remains the same.

SL (Character Slant) Command

® Function:
The SL command specifies the slant of characters and symbols to be drawn.

® Format:
SL tan 8 [Terminator]
SL [Terminator]
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@ Example:
LPRINT "SL 1;"
LPRINT "“SL;"

® Parameter range:
— (2% ~1) to +(2%%-1)

® Default value:
"SLO

@ Explanation:

As shown in Fig. SL-1, the parameter specifies the slant of a character or symbol
to be drawn in the value of tan 6 from the perpendicular line. If you key in more than
two parameters, parameters other the first parameter are ignored. Any SL command
without parameters is the default value without character slant. Although the parameter
range is — (2%~ 1) to + (2%~ 1), you had better set values between 0.4 to the default
characters and between 0.8 to larger characters for better visual clarity.

The character slant set by the SL command is effective until you execute the IN and
DF commands-or a new SL.-command.

Fig. SL-1

SM (Symbol Mode) Command

® Function:
The SM command tells the DPX-3300 to draw characters or symbols at each point
specified by the PA and PR commands as center.

® Format:
SM Character or Symbol [Terminator]
SM [Terminator]
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® Example:
LPRINT "SMK;"
LPRINT "SM;"

@ Default value:
""SM;"" (releasing the symbol mode)

® Explanation:
Parameter is limited to only one character or symbol that can be drawn. If only one
character is specified by the SM command, the DPX-3300 draws this specified character
at any point specified as center by the PA and PR commands. Once specified; the
character is effective unless a new character. is specified or until the symbol mode
is released. Even if you key in the SM command to specify a new character in the
symbol mode, the symbol mode is not released, but only the character to be drawn
is changed. To release the symbol mode, execute the SM command without parameter
{""SM:;""} ‘or the IN and DF commands.
The characters to be drawn are affected by commands used:to specify character size
(SIand SR), character slant {(SL) and drawing direction (DI and DR).
Characters you can specify include those from (CHR$(33)) to (CHR$({126)). Semicolon
' and (CHR$(B9)) are interpreted as terminator and so cannot be specified as
symbol. Also, blanks and control characters cannot be specified as symbol character.
The following example is for drawing a character or a symbol at each point of a
polygonal line.

Example:

180 REM sckksx SM COMMAND ok
119 LPRINT "IN;SP1;PA®,8;"
129 LPRINT "PD@,3000,3000,3000,3000,8,8,4;PU;"
138 FOR I=1 TO 3

149 READ S%

150 LPRINT "SM";Ss$;";"

169 X=500

179 FOR L=1 TO 4

184 READ Y

199 LPRINT "PA";X;",";Y;";PD;"
200 X=X+500

210 NEXT L
220 LPRINT "PU;"
230 NEXT 1

Fig. SM-1
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249 LPRINT "SM;SP@,d;"

259 END

260 DATA *,500,1300,2000,2700
279 DATA R,1500,1700,1360,10809
280 DATA G,2800,20066,1000,400

SP (Pen Select) Command

Function:
The SP command tells the pen carriage to select one of the eight pens from the pen
stock or return it to the pen stock.

Format:
SP Pen No. [Terminator]
SP [Terminator)

Example:
LPRINT "SP1;"

Parameter range:
Oto8

Default value:
"“SPO;"

Explanation:

Both SP command without parameter and SP command with the parameter O allow
the pen carriage to return its pen to the pen stock, Then, the pen carriage moves
without carrying a pen to the lower left corner (LL position). {(Remember: After this,
the pen carriage operates without a pen until a pen No. is specified.)

If you key in parameter, the pen carriage selects one of the eight pens depending
on the value of that parameter. If any fraction below the decimal point given to
parameter is cut-off. Also, any parameters other than O to 8 cause an error and are
ignored. Even if you execute the SP command with parameter, the SP command alone
does not allow the DPX-3300 to operate. But when you send the next drawing
command, the pen carriage goes to select a pen.

Even when you have set a pen group by the GP command, the SP command has the
first priority. If you specify the same pen No. as that of the pen-carriage-held pen,
the SP command is ignored. Also, if there is not a specified pen when the automatic
pen control mode is ON (""AUTO"" LED lights up), the pen carriage does not go to
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select the pen. When the automatic pen control mode is OFF (""AUTO'’ LED is OFF),
the pen carriage behaves to hold the pen and behaves to draw without pen.

SR (Relativé Character Size) Command

Function:

The SR command specifies the size of a character or symbol in the percentage (%)
of the length of X and Y directions between the scaling points P1 and P2.

Format:

SR:Character width, Character height [Terminator]

SR [Terminator]

Example:

LPRINT "SR2.5,3.5:;"
LPRINT "SR;"
Parameter range:

— (2%~ 1) to +(2%—1)

Default value:
Character width : 0.29 (cm)
Character height : 0.38 (cm)

Associated commands:
P, SC and IW

Explanation:

The SR command is for specifying a relative character size that varies in proportion
to the distance between the scaling points P1 and P2. Refer to the following calculation

formula.

Any SR command without parameters is the default. At this time, it is also the default
value even if scaled and no matter where the scaling points P1 and P2 are located.
Keying in only one parameter or more than three parameters causes an error, and the

command is not executed.

Character width = (P2x—P1x} x Width parameter/ 100
Character height=(P2y —-P1y) x Height parameter/100
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SS (Select Standard Set) Command

@ Function:
The SS command specifies the DPX-3300 to use a standard character set for drawing
characters.

@ Format:
SS [Terminator]

® Example:
LPRINT "8S;"

® Explanation:
The SS command specifies a standard character set (slot 0) in the character table.
After the SS command is executed, the character set specified by the CS command
{DS) are used for drawing characters. Also, you can specify a standard character set
(slot 0) by sending the LB command with [CS[] (CHR$(15)). This character set is
effective in all the character selection modes.
Also, this is effective unless you select an alternate character set by sending the SA
command or [SG] (CHR$(14)). No parameter is required for the SS command,
The SS command serves as an IV .command for the selection of character slots. In
other words, 'SS;"" and "'IVO;’" are same.
For more information, see 6.7 "'SETTING CHARACTER SETS’" in CHAPTER 6.

TL (Tick Length) Command

® Function:
The TL command specifies the length of graduations in the percentage (%) of the
length of X and Y directions between the scaling points P1 and P2.

@ Format:
TL Graduation length in positive direction (,Graduation length in negative direction)
[Terminator]
TL [Terminator]

@ Example:
LPRINT "TL19,25:"
LPRINT "TL;"
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@ Parameter range:
0 to (2%—1) (%)

® Default value:
"TLO.5,0.5;""

® Explanation:
Graduations for the positive direction are those for the upper direction on X-axis and
also for the right direction on Y-axis. Graduations for the negative direction
are those for the lower direction on X-axis and also for the left direction on Y-axis.

Y : Y

E ]

Positive direction Negative direction

Fig. TL-1

The value of graduation length is the percentage (%) of (P2y-P1y) for the XT command
and the percentage (%) of (P2x-P2y) for the YT command. The parameter range is
from 0 to (2%°—1). If you key in 0's for parameters or omit, no graduations are drawn.
If you key in 100's for parameters, the DPX-3300 draws graduations of the length
between the scaling points P1 and P2 in X and Y directions. The parameter 100 may
rather be used as line marks for drawing a table.
Remember: The length of graduations is proportional to the length of X and Y directions
set. by the scaling points P1 -and P2. So, the length of graduations for
X-axis and Y-axis varies if the area specified by the P1 and P2 is not a
square.
When you initialize by the DF or IN command or if you execute by TL command
without parameters, the length of graduations is automatically set at 0.5% of the
length of X and Y directions between the scaling points P1 and P2. The length of
graduations in the negative direction is not set unless you specify 0's for parameters.
The TL command is effective until a new TL command or the IN and DF command
are executed.
Specifying negative parameters causes an error.
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UC (User Defined Character) Command

® Function:
The UC command is used when you want the DPX-3300 to draw characters that
are not stored in the character sets.

® Format:
UC (Pen control value,) AX1,AY1,(Pen control value,) ... (AXn, AYn,) ... [Terminator]
UC [Terminator]

® Example:
LPRINT "UC-9999,3,9,9999,4,5,9,3;"
LPRINT “UC;*"

@ Parameter range:
— (2% 1) to +(2%-1)

® Explanation:
For the UC command, there are three types of parameters; the pen control value, the
unit number of pen movement in X direction and the unit number of pen movement
in Y direction. The pen control value is for specifying pen (UP/DOWN). movements.
The pen moves up when it is below —9999 and moves down when it is over 9999.
You had better use both values.

Because the pen always moves up when the DPX-3300 receives the UC command,
the DPX-3300 is not able to draw characters until you key in at least one pen-down
parameter within the UC command. Also, after the UC command is executed, the
pen moves up and goes to the lower left corner of one right-side character ceil.
Then, the DPX-3300 gets back to the pen (UP/DOWN) state before the UC command
is executed.

The unit number of pen movements in X and Y directions specifies horizontal or vertical
pen movements in the unit of grid number. The unit number of pen movements in X
and Y directions is any .one from greater than —9999 and smaller than 9999, and
a decimal fraction is also permitted to be used. '

The grid units indicating pen movements are a character cell divided as follows:
horizontal 28 x vertical 36 for fixed character width font and horizontal 42 x vertical
72 for optimum character width font. As shown in Figs. UC-1 and UC-2, an ordinary
character is drawn in the area of dotted lines (horizontal 32 x vertical 32 for fixed
character width font, horizontal 28 x vertical 36 for optimurmn character width font.
So, if you define a character so that it enters the above area, the character becomes
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the same size as an ordinary character. A character defined by the UC command is
not necessarily -accommodated into-a character cell. You can define any size of
characters. But after drawing by the UC command, the pen moves to the position
of one next character stops there with the pen up. Therefore, if the defined character
is not accommodated in one character celi, it may be superposed on the next character.
To avoid this, use the PA, PR or CP command to move the pen.

Figs. UC-3 and UC-4 are arrows drawn as example by the UC command. Any UC
command without parameters moves the pen back to the first character position of
the previously executed LB command,

For fixed character width font: For optimum character width font;
1 character 48 units 1 character 42 units
ford ! ek et b
Line space Line space <
1 line ) o 1 line
64 units 72 units
Character Character height
height 32 36 units
units L]
" o
Sr:;irr?c}gero) S Next Character origin-" ) e % Next
‘ Character width = Character cgaracter Charzagter width  Character character
. units .
32 units space origin " space origin
Fig. UC-1 Fig. UC-2
For fixed character width font: For optimum character width font:
3 m i !
16, 12 f! § 16, —12 14, 13, 5 }14—|35 ‘
i When 0—9, 2039 V4 i \ When 10—19 or 40—49
- bt ’1\ or 50—59 character — gm i character sets are
o sets are specified. ~ 1 i specified.
-3.0 5 ~3.0 7.0 ] ;f P
o 1 il g
0.20 10, —20 f .;}x
4 0, 22.5 il ; ) —22.5
H l
8.0L_ 16.0 ) YOIW —22.5
~— Start position Start position
Fig. UC-3 Fig. UC-4
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UF (User Defined Fill Type) Command

@ Function:
The UF command specifies filling patterns with which the RA, RR, WG and FP
commands allow for the actual filling work.
® Format:
UF d1 (,d2, .... d20) [Terminator]
UF [Terminator]
@ Example:
LPRINT "UF1,2,3:"
@ Parameter range:
0to (26—~1)
® Explanation:
When the first parameter of the FT command is 5 or 6, you can set any horizontal
hatching line space for filling. The line space set with the parameters of the UF
command divides the hatching line space set by the FT command. You can key in
any number of parameters from 1 up to 20, but each parameter is above 0. Keying
in zeros (Q) for all parameters causes an error. Any UF command without parameter
specifies equal filling line space,
An example using the UF command is shown below.
Example
163 REM #%% UF COMMAND s#3%
114 LPRINT "IN;S8P1;"
12¢ LPRINT "UF1,2,3,4,5;" —
13@¢ LPRINT "FT5,588,4;"
148 LPRINT "PAG,@;"
15¢ LPRINT "RA1600,1008;" o
Fig. UF-1
(Note)

Because the filling pattern set by the UF command begins from the origin (0,0) of
plotter unit, the start of the filling pattern varies depending on positions where hatching
begins.
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VS (Velocity Select) Command

@ Function:
The VS command sets:the pen speed under drawing.

® Format:
VS Pen speed (,Pen No.) [Terminator]
VS [Terminator]

@ Example:
LPRINT "vsSid,1;"
LPRINT "vS;"

@ Parameter range:
Pen speed: 2 to 45 (cm/sec)
Pen No. : 1to8

® Default value:
Pen speed: 45 {cm/sec)
Pen No. : for all pens

® Explanation:
Any VS command without parameter sets 45 cm/sec pen speed (45 is the default
value). Depending on parameters, you can specify any pen speed in 1 cm/sec
increment from 2 to 45 cm/sec. If parameter is below 2, 2 cm/sec pen speed is set.
If parameter is over 45, 45 cm/sec pen speed is set.

Also, by specifying pen No., you can change the pen speed. If you omit parameters
for pen Nos., this pen speed is effective for all pens.

When the automatic pen control mode is OFF (“"AUTO’" LED is OFF), pen speed is
set to the command value. But when the automatic pen control is ON (“"AUTO* LED
lights ON}, you cannot change pen speed by the VS command.

Also, you can use this command to set appropriate pen speeds for pens you want
to use. Refer to the table below.
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Pen Pen Speed
Water base fiber tipped pen 45 cmisec
Thick pen (water-based) 45 ¢cm/sec
Ceramic pen 10 cm/sec
Water based ball-point pen 45 cm/sec
Pressurized oil-based ball-point pen 45 cmlsec
Oil based fiber tipped pen 10 cmi/sec
Ink pen 20 cmisec
Maintenance-free tubular ink pen 20 cmisec

WG (Shade Wedge) Command

® Function:
The WG command writes a - wedge around the current pen position as center in the
polygon buffer and tells the DPX-3300 to fill or hatch the wedge.

® Format:
WG 1,01, 8c (,6d) [Terminator]

® Example:
LPRINT "WG 1990,99,184;"

@ Parameter range:

r :radius (2% 1) to +(2%6—-1)
01: start angle — (D26 1)° to + (226 1)°
fc: center angle — (276 1)° to 4 (226 1)°
6d: resolution — (22— 1) to +(22— 1) (Default value: 5°)

® Explanation:

The WG command writes a wedge around the current pen position as center in the

polygon buffer and tells the DPX-3300 to fill or hatch the wedge.

Filling (hatching) pattern, space and angle follow those values set by the FT and PT

commands.

Remember: The reference point from which the filling begins varies depending on
positive and negative radius values. Also, the way of taking filling angle
from the reference point varies depending on positive and negative
parameter values for the center angle.

The resolution 6d specifies the smoothness of an arc, but it has different parameter

meaning depending on resolution modes you have specified by the CT command. Also,

the resolution 8d is compensated for the value that divides the center angle §c equally.

After the filling (hatching) is completed, the pen moves back to the start point.

When the WG command writes the specified wedge in the polygon buffer, it clears

the polygon buffer once.
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At the default, you can store up to a 250-summit figure in the polygon buffer, Storing
a figure with more than 250 summits causes an error and is ignored. When drawing

a circle, specifying resolution below 1.5° causes an error because the number of
summits is more than 260.

Example

190
119
129
139
140
159
16@
179
180
194

REM ##%% WG COMMAND %
LPRINT "SP1;PA;PU2008,5008;"
LPRINT "FT3,48,0;"

LPRINT "WG2000,98,45;"
LPRINT "FT3,40,45;"

LPRINT "WG200#8,90,-45;"
LPRINT "FT3,49,99;"

LPRINT "WG-2000,90,-45;" ,
LPRINT "FT3,4#,135;" Fig. WG-1
LPRINT "WG-280%,90,45;"

XT (X-Tick) Command

Function:

The XT command tells the DPX-3300 to draw only one graduation of the length
specified by the TL command at the current pen position as reference point on X axis.

® Format:
XT [Terminator]

® Example:
LPRINT "XT;"
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® Explanation:

No parameter is required. This command tells the DPX-3300 to draw only one
graduation at the current pen position as reference point when the pen is either up
or down. Although you can change the graduation length by the TL command, the
default value of the graduation length in X-axis direction is 0.5% of (P2y-P1y) for
both positive and negative directions. Examples using the XT command are shown
below. In Example 1, the DPX-3300 draws a graduation while drawing an axis. In
Example 2, the drawing results are the same as that of Example 1, but the DPX-
3300 draws an axis first and a graduation later.

Example 1
199 REM s##%% XT COMMAND (1) sk
114 LPRINT "IN;SP2;PA@,d;PD;XT;"
129 FOR I=1 TO 19
139 LPRINT "PR28#@,8;XT;"

144 NEXT I l"""""

15¢ LPRINT "PU;SP@;"

Example 2
20@ REM s##&#% XT COMMAND (2) k% Fig. XT-1
219 LPRINT “IN;8P2;PA@,18080;PD;"
22¢ LPRINT "PR2900,9;XT;PU;"
238 FOR I=1 TO 18
249 LPRINT "PR-200,8;XT;"
258 NEXT I
269 LPRINT "SP@;"

YT (YéTick) ‘Command

® Function:
The YT command tells the DPX-3300 to draw only one graduation of the length
specified by the TL command at the current pen position as reference point on Y axis.

® Format:
YT [Terminator]
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@ Example:
LPRINT "YT;"

® Explanation:
No. parameter is required. This command: tells the DPX-3300 to draw only one
graduation at the current pen position as reference point when the pen is either up
or down. Although you can change the graduation tength by the TL command, the
default value of the graduation length in Y axis is 0:5% of {P2x-P1x) for both: positive .
and negative directions,
See “XT Command’’.
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'

This chapter explains the specifications of
interfaces and handshakes.







8.1 PARALLEL (Centronics) CONNECTION oo Nroaraces

The parallel input connector of the DPX-3300 complies with the specifications of Centronics
and so is used by connecting to almost any printer cables and computers. For -more
information about how to connect the DPX-3300 to-each computer, see the cable list
of 6.1 ""PARALLEL CONNECTION (Centronics)’” in CHAPTER 5.

8.1.1 Parallel Interface Specifications

@ Connectors
Select DDK 57-30360, AMP b52235-1 or equivalents for this connection, The DPX-
3300 has a BURNDY MRD-36SB-18 or equivalent.

NC 36 18 HIGH 3% %
HIGH % 35 i1 GND
NC 34 16 GND
GND 33 15 NC
ERROR 32 14 NC
HIGH 3 31 13 HIGH 3 3¢
30 12 LOW
29 H BUSY
28 10 ACK
27 9 D7
26 8 D6 0
25 7 D5
ano 24 6 D4
23 5 D3
22 4 D2
2! 3 DI
20 2 DO
19 I STROBE

Fig. 8-1
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® /O signal cable

How each connector inputs and outputs data is shown in Fig. 8-2. The IC used
here is as shown below or equivalent,

+ 8V
3.3K0
INPUT 4o AA e 7418541
Pin2 DO O- T ‘
e—ApAS Internal signal line
Pin3 D1 O - .
3.3KQ
Pin9 D7 O ]
AN3-3K
Pin1 STBO Internal signal line
+ BV
1.2KQ
ouTPUT | 7405
Pin10 ACK O

Pin11 BUSY O

Internal signal line

HEE

Pin32 ERRORQO

ol
<
o]

Fig. 8-2

® |/O signal timing chart is-shown in Fig. 8-3.

- MIN 108

'STB (input)

1A i
BUSY (output) smessssesammamess l-—--—-—-

1
|| 4us I, Bus
JE— | T
ACK (output} ¢ |
|
‘ |
: ' TYP10us
7 i
owtwwnns )N L K // A
i !
i 1 {CPU) reads in.

min 1y min 1;45

Input port latch

Fig. 8-3
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8.2 SERIAL (RS-232C) CONNECTION ~ |NrORMATION s

When you select a Serial (RS-232C) interface for the connection of the DPX-3300 to
a computer, follow the cable list of ""SERIAL CONNECTION (RS-232C)'" in CHAPTER 5.
If you use your computer and interfaces with different conditions other than those
described in CHAPTER 6, refer to the explanation below.

Also, for the handshake of an RS-232C interface, see 8.3 “INFORMATION ABOQUT
HANDSHAKE" .

8.2.1 Serial Interface Specifications

@ Connectors
Select a JAE DB-25pA-XX or equivalent. The DPX-3300 has a BURNDY MDS256SB-
115 or equivalent.

Tetminal No, Signal ' Pin connection
1 FG
2 TXD
3 RXD
4 RTS
5 CTS
6 DSR
7 SG o .
8 NC
9 NC \ /
10 NC _— , ,
11 NC O000O0O000O00O0OO0
12 NC &OOOOOOOOOOOO]
13 NC
14 S.TXD
15 NC e i oenmuiinio o 4
16 S.RXD
17 NC
18 NC
19 NC
20 DTR
21 NC
22 NC
23 NC
24 NC
25 NC
Fig. 8-4
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® Signal lines are shown in Fig. 8-b.

Pin No. Abhrev. Description 1/0

| FG Security tine which is normally connected with the computer frame. [com]
Connected to the plotter frame.

2 TXD Transmit data. Data output from the plotter to the computer. [Output]
Connected to the receive data line of the computer.
SPACE =“0"=+ |2V
MARK ="1"=— 2V

3 RXD Receive data. Data receive line of the plotter from the computer. [input]
Connected to the transmit data line of the computer.
SPACE =“0"=+3V to +25V
MARK =“1"= —3V to —25V

4 RTS Request to send. [output]
Output from the plotter to the computer. Always ON (+ 12V) is output

5 CTS Clear to send. Input from the computer to the plotter. (input]
When the signal line is ON (+ 3V to +25V), the plotter is ready to output
data, or when the line is OFF (—3V to —25V), no data will be output.
When unconnected, the plotter operates with its always ON status,

6 DSR Data set ready. Normally this line is connected with a line to indicate
ready-to-operate status of a modem. Input from the computer to the
plotter.
Same as for CTS when unconnected, with no problem normal operation of [Input]
the plotter.
7 SG Signal ground connected with the internal ground line in the plotter. [Com]
14 S. TXD Data output from the plotter to the computer in Y-connection. [output]
16 S. RXD Data receiving line in Y-connection. [input]
20 DTR Data terminal ready signal to indicate that the system is ready to communi- | [ Output]

cate As in RTS, with DIP SW1-® set to ON (to serial).

The plotter outputs ON (+ (2V)

When hardware handshake is enabled by the . @, the plotter controls
DTR ON (+12V) or DTR OFF (— 12V) according to the remaining capacity
of the buffer.

When hardware handshake is set to disable by the [ESC]. @ command,
DTR is always +12V.

DTR can be connected with CTS or DSR of the computer for handshaking,
provided that the computer should have a function to monitor the above
signal line and stop the data output.

Fig. 8-5
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8.2.2 Y-Connection

This Y-connection is applicable if the DPX-3300 is connected with an RS-232C
interface to your computer. The Y-connection can do as follows: Qutputs any data
from the computer to the DPX-3300 connector, inputs these data in the DPX-3300
for drawing, and allows the connector to do data monitoring while the DPX-3300
is drawing. Such connection is called the "Y-connection’".

Host computer

b
il

Terminal

fucewm
N\ 4
b Y-connection D
/ N

. A A & ‘
AN

g AR

i

{Simple Y-connection diagram)

Fig. 8-6
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Cables used for Y-connection are shown in Fig. 8-7

Computer Terminal
F G I FG
TXD poss—— 2 TXD
R XD pe=== 3 R XD
RTS - . 4 RTS
CTS = >< 5 CTS$S
DSR 6 D SR
$G \ / 7 S G
DTR - g - 20 DTR

Plotter
FG | —
TXD 2
RXD 3~
S$G 7
$.TXD 14
S:RXD. 16

Fig. 8-7

@ Y-connection setting
For use in the Y-connection, turn ON the DIP Switch 1- (6) of the DPX-3300 first and
turn ON the power switch next. In this condition, without letting all the data sent
from your computer or from a terminal to go through the /O buffer, the DPX-3300
transmits them to the terminal or to the computer. At this time, the DPX-3300 only
transmits the data but does not operate drawing.
When receiving the CESC].Y or [ESC ].{ command, the DPX-3300 stores data in the
I/0 buffer and starts drawing following the data. Obviously the data being transmitted
here must be drawing data. And they can be output to the terminal. The way the
drawing data are output to a terminal varies from the 2nd bit to 3rd bit of the second
parameter of [ESC].@ command as shown in Table 8-1. (Monitor mode is OFF, monitor
mode 1, monitor mode 2)
The way your computer responds to a request of the DPX-3300 varies depending
on requests of the RD-GL Il command and the device control commands. In fact, it
varies from the 2nd bit to 3rd bit of the second parameter of [ESC].@ command as
shown in Table 8-1. In this condition, the data from the terminal can be sent to the
computer. But when the DPX-3300 is in response to the computer, this response
has the first priority and the data from the terminal are ignored.
Also, when receiving the [[ESC1.Z or [ESC].) command, the DPX-3300 comes in
the same condition as before it receives the [[ESC].Y command or [ESC].{ command.
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Monitor mode OFF Monitor mode 1 Monitor mode 2

00000000

[Esc], @;0:
2nd parameter of ) 00001000 00001100

[E5C].@ command ;:mnoloo .@:8: @12

[Esc]. @;4:

Before receiving
[EsC]. Y or {, | Including device control commands, output all data to a terminal. {Output [ESC]. Y
or after receiving and [ESC]. { too.}

[Esc]. z or [ESC].).

Output data other than
After receiving . Does not output to a termi- | those of device control

se of device control comm-
Y or [EsC] (. nal. commands to a terminal )
o ands, to a terminal @.

QOutput data, including tho-

How to output a response to
the asking of device control | Output data to a host computer.

commands.
How to output a response to
. Qutput data to a host com- .
the asking of RD-GL. Il com- A Output data to both host computer and terminal.
uter.
mands. P
Command can be used to ESCi . PO:
. . . . Qi Q2
give equivalent settings. ESC| . QO:
Host computer Terminal
s \\
@ Receiving data |
i
1/0 Buffer I
|
i
]
b e o e e e s st s e /
€ Execution data

DPX-3300

Table 8-1
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When a BREAK signal that lowers the RXD pin (No.3 pin) of the DPX-3300 below

150 m/sec enters from the connector after receiving the [CESC .Y or [ESC].( command,

the DPX-3300 sends this BREAK signal to the computer and comes in the same

condition as it receives the [[ESC].Z or [ESC].) command.

Remember: Since data go through the internal circuit of the DPX-3300 to a terminal,
you must have turned ON the power of the DPX-3300 for data commu-
nication between the computer and the DPX-3300 even when you are
not using the DPX-3300.
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This section explains the handshakes for a Serial {RS-232C) interface:  In case the
DPX-3300 has its processing speed lower than the speed . of data transmission, it
may have a chance to miss some data if you do not give some preventive action. To
receive all the data perfectly, the DPX-3300 determines whether data transmission is
acceptable according to the remaining capacity of the 1/0O buffer. This data trans-
mission system is called a '"handshake’’.

The DPX-3300 supports three handshake modes: hardware handshake, Xon/Xoff
handshake and ENQ/ACK handshake.

The hardware handshake uses the DTR pin of an RS-232C and lets the computer
know whether it is ready to receive data from the DPX-3300. Other than this, the
DPX-3300 does handshake by sending a particular character from the same pin as
used for data.

Here, together with the above three handshake modes, it is explained the software
checking handshake that sends data, using the device control commands, while
checking the remaining buffer capacity from the computer.

(Note)

In examples below, typical BASIC languages are used to indicate concrete programs.
Also, PRINT # 1 and INPUT # 1 indicate input and output of data when an RS-232C
is used. In this case, you must have opened the RS-232C port.

All character codes {ASCII codes) use the decimal.

CHR$ (character code) is marked to indicate character code.

As control character, for example, (CHR$(27)) or [[ESC ] is marked.

For information about device control commands, see 8:4 "'DESCRIPTION OF DEVICE
CONTROL COMMANDS'’.
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8.3.1 Hardware Handshake

The DPX-3300 has the function to switch the DTR pin of an RS-232C interface from
“High'" to ""Low"" according to the remaining buffer capacity. The DTR pin is No. 20
pin of the RS-232C.

In case your computer has the function to stop the output of data when the input is
low at the CTS or DSR pin of the RS-232C, a handshake by the hardware is available.
An connection example for a hardware handshake is shown in Fig. 8-8. Do this
connection for IBM-PC.

IBM-PC DPX-3300
FG © FG
™D @ @  TXD
RXD ®><® RXD
RTS @ @ RTS
cTs ® ® cCT$
DSR ®~ % DSR
6 @ @ sG
bep DCD
DTR - @ @ DTR

Fig. 8-8

The cables shown in the cable list of 5.2 "SERIAL CONNECTION"" in CHAPTER 5
are all usable for a hardware handshake.

How the hardware handshake changes the remaining buffer capacity is shown in
Fig. 8-9.

Remaining

buffer capacity
Block size determined by g T e o o e e
E8C).H or [(Ee7].1.

256 byte
Maximum o Time
) @ @
" DTR:High DTR:iLow DTR:High' DTR:Low

Fig. 8-9
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(D If transmitting data to the DPX-3300 with the DTR pin ""High'’ when the full buffer
capacity (empty now) is available, the remaining buffer capacity gradually decreases
because the data transmission speed is faster than the drawing speed.

@ If the remaining buffer capacity is less than the block size (80 bytes are the default
value) determined by the 1st parameter of [ESC ). H or [ESC 1.l command, the DPX-
3300 brings the DTR pin to ‘‘Low’’. And the remaining buffer capacity increases
gradually because of no data transmission from the computer.

(3 If the remaining buffer capacity is larger than the block size determined by the 1st
parameter of [CESC ] .H or [(ESC 1.l command plus 256 bytes, the DPX-3300 brings
the DTR pin to ""High’'. And the computer transmits the .data again.

The default after the power is turned ON means you are ready to use this hardware
handshake.

No matter what kind of handshake you set other than above, the DPX-3300 switches
the DTR pin form “"High'’ to *'Low'’ and vice versa according to the remaining buffer
capacity. If you feel inconvenience on this, you can fix.the DTR pin at "'High*" by the
1st parameter of [ESC].@ command.

8.3.2 Software Checking Handshake

The DPX-3300 has the function to output the remaining buffer capacity:to-a computer.
By means of this function, the DPX-3300 sends data while checking the remaining
buffer capacity.

Example of the software checking handshake:

14d * DPX~33¢9 RS-232C DEVICE CONTROL COMMAND
114 ' SAMPLE PROGRAM FOR SOFTWARE HANDSHAKE
12¢ OPEN "COM1:9604,N,8,1,C85658535" AS #1

134 PRINT #1,CHR$(27);".M19@;,;;13:";
149 *MAIN PROGRAM S—
GOSUB 1080 Main program for drawing
GOSUB 100@

END )
1489 * SUBROUTINE FOR BUFFER CHECK
1919 PRINT #1,CHR$(27);:".B";
1926 INPUT #1.,8B
18369 PRINT "Buffer space :";B
1649 IF B>=15d¢ THEN RETURN
1859 GOTO 14149
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Explanation:
Line" 120  Opens the RS-232C port. Grammar varies depending on computers.
Line 130 When the computer asks the DPX-3300 to output, taking the delay time
the DPX-3300 takes to respond to the computer as 100 m/sec, sets the
terminator for data output from the DPX-3300 to [[CE] (CHRS$(13)).
Line 1010 Commands the DPX-3300 so as to output the remaining buffer capacity
to the computer.
Line 1020
to Checks the remaining buffer capacity and commands the DPX-3300 so
Line 1050 | as to wait for data transmission.

In this sample program, the DPX-3300 checks the remaining buffer capacity and
controls the data transmission between Line 1000 and Line 1050. Because of this,
GOSUB 1000 must be executed to.check the remaining buffer capacity, as needed,
in the main program. In other words, GOSUB 1000 must be executed so that coming
data do not overflow the rest of the remaining buffer capacity before the next GOSUB
1000 is executed.

8.3.3 Xon/Xoff Handshake

fn this handshake mode, the DPX-3300 outputs the character determined as an Xoff
character to the computer when the remaining buffer capacity is below a certain
value. And also it outputs the character determined as an Xon character to the
computer when the remaining buffer capacity: is above a certain value. The computer
stops the data transmission if an Xoff character is sent and starts the data transmission
if an Xon character is sent.

This Xon character is determined by the [ESC ].1 command and this Xoff character
by the [ESC].N command. The remaining buffer capacity to output the Xon character
is determined by the [ESC 1.1 command. The remaining buffer capacity to output an
Xoff character is the remaining buffer capacity to output the Xoff character plus 128
bytes.

A sample program for the Xon/Xoff handshake and how it works are shown in Fig.
8-10.
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Sample program:
106 ' DPX-33@¥ RS-232C DEVICE CONTROL COMMAND
119 ' SAMPLE PROGRAM FOR Xon/Xoff HANDSHAKE
129 OPEN "COM1:960@,N,8,1" AS #1
139 ON COM GOSUB 1499
146  PRINT #1,CHR$(27);".M@;0;6;13;0;90:";
150 PRINT #1,CHRS$(27);".1150;8;17:";
160 PRINT #1,CHR$(27);".N;19:";
170 PRINT #1,CHR$(27):".@;8:";
189 COM ON
199 ' MAIN PROGRAM
END Program for drawing
1988 ' INTERRUPT Xon/Xoff
1910 IF LOC(1)=¢ THEN RETURN
1924 AS=INPUTS (1,#1)
1430 IF A$=CHR$(19) THEN PRINT "Xoff "
1046 PRINT "wait !1!"
1458 AS=INPUTS (1,#1)
1060 [F A$=CHR$(17) THEN PRINT '"Xon ":COM ON:RETURN
1879 PRINT "ILLEGAL Xon !!"
1989 RETURN

Explanation:

Line 120  Opens the RS-232C port. Grammar varies depending on computers.

Line 140  Sets terminator for data output from the DPX-3300 to [C.CE] (CHR$(13)).

Line 150  Taking the limit of the remaining buffer capacity as 150 bytes, sets Xon
character to [DCT] (CHR$(17)).

Line 160 - - Sets Xoff character to [DC3 ] (CHR$(19)).

Line 170  Sets the DTR pin to “"High'". In other words, does not allow for hardware
handshake to operate.

Line 1000 Processes interruption signals from the DPX-3300. The computer stops
to the data transmission if is sent and starts it again if is

Line 1060 sent from the DPX-3300.
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By setting Line 140 to Line 170, the DPX-3300 operates as follows:

(1) Outputs [[DC37] as Xoff character if the remaining buffer capacity is below 150
bytes. (The computer stops the data transmission.)

(2) Outputs as Xon character if the remaining buffer character is over 160
plus 256 bytes. (The computer starts the data transmission.)

Remaining buffer
capacity A I

(OXoff @Xon
160 byte

Xoff

1-562 byte
XonpTdrem fome c et e e

max Time

Fig. 8-10

In this program, the handshake is performed using interruption under -the computer
execution and so does not work properly unless the computer has the function to
accept interruption. If interruption is accepted, the computer jumps from Line 1000
to Line 1080 and waits until an Xon signal is input if an interruption signal is Xoff.

Also, you can set Xon/Xoff handshake by setting the DIP Switch when turning ON
the power or resetting the computer, When the DIP Switch 2- (8 is OFF, the computer
operates hardware handshake. When the DIP Switch 2- ® is ON, the computer
operates Xon/Xoff handshake and comes in the same condition as Line 140 to Line
170 are executed.

8.3.4 ENQ/ACK Handshake

First of all, in this handshake, the computer sends the character specified as an ENQ '
character to the DPX-3300 and asks whether it can transmit a certain amount of a
data block. In response to this, the DPX-3300 tells whether data transmission is
acceptable by the character specified as an ACK character if the remaining buffer
capacity is more than the above block data amount.

Furthermore, the ENQ/ACK handshake is divided into three: Mode 1, Mode 2 and
Dummy. The mode 1 is set by the [[ESC_].H command, the mode 2 set by [ESC ]I
command, and the dummy set by [CESC_}J.H command without any parameter.

In the dummy ENQ/ACK, especially if you do not set any ENQ or ACK character, the
DPX-3300 returns the ACK character to the computer unconditionally when receiving
the ENQ character.
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The difference between the mode 1 and the mode 2 is as shown in Fig. 8-11. If
handshake outputs (such as output trigger character, echo terminator character and
output terminator) have been set in the mode 1, they are sent with the procedure
shown in Fig, 8-11. Even if these handshake outputs have been set in the mode 2,
they are ignored. For more information, see 8.3.5 "Handshake Output Specifications’”.

Computer ENQ character , | DPX-3300
' {Output trigger character) =
- ACK character
r ; (Qutput terminator)
r e Echo back
[l b o —d Not
L Echo back .
T o e e e e e -~ ‘received by
Echo terminator 1 data buffer.
Received by
Data block data buffer.
Mode 1
Computer ENQ character DPX-3300

ki

ACK: character

Data block J>

Mode 2

Fig. 8-11

A program example of “"ENQ/ACK Handshake Mode 1’ is shown below.

First of all, without outputting drawing data to the DPX-3300, this program writes
those data in a data file called ""DATA1"". Next, it opens the DATA1 10 execute
Example 2. '

""Tasks other than DATA1"' refers to those other than the drawing task of a computer
done using a spare time caused by buffering the DPX-3300.

Example 1:
19 OPEN "1:DATA1" FOR OUTPUT AS #1
28 PRINT #1,"..ccceoees "
Data for the DPX-3300
16@9 END
Example 2:

168 ' DPX-336¢ RS$-232C DEVICE CONTROL COMMAND
114 * SAMPLE PROGRAM FOR ENQ/ACK HANDSHAKE
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124 °

13% OPEN "COM1:96#44,N,8,1,C565535" FOR OUTPUT AS #1 : OPEN
"DATAL"” FOR INPUT AS #2

144 ON COM. (1) GOSUB 19¢@

154 COM (1) ON

168 "<<{< SET HANDSHAKE MODE ENQ/ASK >>>

178 PRINT #1,CHR$(27);".K";

184 PRINT #1,CHR$(27);".R";

199 PRINT #1,CHR$(27);".@;@:";

208 PRINT #1,CHR$(27);" . M19@;00,80;13;00;84:";

219 ' ENQ character CHR$ (5)

228 ' ACK character CHR$(6)

239 PRINT #1,CHR$(27);".H256;5:6:";

244 '<<< MAIN PROGRAM >>>

259 PRINT "s#kxENQ ' !":PRINT #1,CHR$(5);

i

i

Tasks other than DATA1
END
1886 '<<< BLOCK TRANSFER >>>
1418 COM (1) OFF
1929  PRINT "ACK !!":INPUT #1,ACKS$
1639  IF ACK$<>CHR$(6) THEN COM (1) ON:RETURN
1949 FOR I=1 TO 256
1959 [F EOF(2) THEN GOTO 1129
1060 A$=INPUTS$ (1,#2)
1970 PRINT #1,A$;

1080 PRINT AS;
1899 NEXT 1

1169 COM ON
1114 PRINT "*x%*%ENQ !!":PRINT #1,CHR$(5); :RETURN
112¢ PRINT "DATA END !!":RETURN
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Explanation:
Line 130 Opens two files. For file open, change according to each computer.
Line 140
to Sets interruption processing.
Line 150
Line 170 = Clears buffer data of the DPX-3300.
Line 180 Initialize settings about handshake.
Line 190 - Sets both monitor mode and hardware handshake mode to OFF.

Line 200  Taking the delay time of until the DPX-3300 starts outputting as 100
m/sec, sets the output terminator to [CR] (CHRS$(13)).

Line 230  Taking the ENQ code as [ENQ] (CHR$(5)) and the ACK code as
(CHR$(6)), sets the data block to 256 bytes.

Line 1000 Gets out of the main program by interruption with an ACK signal from

to the DPX-3300. And sets the DATAT1 data to a 256 byte data block to
Line 1120 output them to the DPX-3300.

With the setting of Line 230, the computer sends the (CHR$(5)) to the DPX-
3300. Then the DPX-3300 returns the (CHR$(6)) as an ACK character to-the
computer if the remaining buffer capacity is more than 256 bytes,

In this program, the computer checks what the DPX-3300 waits for somewhere in
the main program and outputs one block (256 byte plotter data) using interruption
if the buffer still has extra space. If the buffer has no extra space or no output data
in it, the computer processes ‘'Tasks other than DATA1"".

8.3.5 Handshake Output Specifications

The Xon/Xoff and the ENQ/ACK handshake have different output specifications from
each other, depending on settings of the device control commands, as shown in
Table 8-2.

‘0" indicates effective output specifications, but ** x '" indicates ineffective output
specifications even if they have been set. Also, these output specifications may be
affected if they are output by the RD-GL Il output commands.
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Qutput specifications _ENorAcK Xon/ Xoff o"éffm Set(ting Gammand
model | mode? RD-GL 11 Parameter)

Delay time ’ O O X O ‘M(Pl)
«dutput trigger character X X O MP2)

Echo terminator O X X O’ ’ [Esc] .M(P3) ’

Output terminator @) X X @) [ESC].M(P4,P5)

Output initiator X X X O [EsC] .M(P6)
Intercharacter delay O O Q @] NP

Immediate response character Q 0] X X [Esc] N(P2,PI))

Delay time:
This is the delay time (m/sec) of until the DPX-3300 starts outputting when the computer asks the DPX-3300
to do so, preventing the data transmission from the DPX-3300 before the computer is ready to receive data.

Output trigger character:

This is the character sent at last, followed by an output command the computer sends to the DPX-3300.
Even if you set this character, the DPX-3300 does not output until the character is sent. For this, (DE1 ]}
{CHR$(17)) is often used. The default value is O ({for nothing set).

Echo terminator:

This is" used for the computer to echo data sent from the DPX-3300 back to the DPX-3300 again. If you
set-this echo terminator 'so that the reception of echoback data does not cause an error, the DPX-3300
ignores inputting until receiving this character. For this, ({CHR$(10)} is often used. The default value
is O (for nothing set).

Output terminator:
This is the character sent at last, followed by all the data the DPX-3300 outputs. The default value is
(CHR$(13}).

Qutput initiator:

This is the character output at first, preceded by data the DPX-3300 sends to the computer. Depending
on computers, one may be required to send this character as sign for the DPX-3300 is ready to do data
transmission before sending data. For this, (CHR$(2)) is often used. The default value is O {for
nothing set).

Intercharacter delay:

This is the delay time (m/sec) between characters within a character string the DPX-3300 outputs to the
computer. Depending on computers, one may not be able to do data transmission if there is not enough
delay time between characters the DPX-3300 outputs. In such a case, this character is set. The default
value is O {m/sec).

Immediate response character;

When the ENQ/ACK handshake is set, this character is output before the ACK character. Depending on
computers, one may ask the DPX-3300 to give an immediate response after sending the ENQ character.
In such a case, if you set this character, the computer returns the character back immediately after receiving
the ENQ character. For this, [BEE] (CHR$(19)) is often used. The default value is O {for nothing set}.

Table 8-2
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The device control command is used o determine the communication protocol
between a computer with an RS-232C interface and the DPX-3300 and let the
computer know the current status of the DPX-3300. Also, there are device control
commands used to set the output specifications of RD-GL Il commands.

The device control command is made up with three characters such as (CHR$
{27)), """ and one capital alphabet. And it is divided into two kinds: one with parameters
and the other without parameter,

Parameters are omissible. As delimiter for separation between parameters, a semicolon
' is used. A semicolon '';"" without parameters indicates that parameters are
omitted. For the device control command with parameters, you are required to key
in terminator at the end of an instruction sentence. For terminator, a colon "':'' is
used and this cannot be omitted.

8.4.1 Handshake Mode Commands

These are the same device control commands as described in 8.3 “'INFORMATION
ABOUT HANDSHAKE'".

E S C . B Co miman d Remaining buffer capacity output command

® Format:

[ESCT.B

® Explanation:
This command tells the DPX-3300 to output the current ramaining buffer capacity
to the computer. Since the computer knows the remaining -buffer capacity with
this command, it can.output data below this capacity to the DPX-3300. Therefore,
using this command allows you to prevent the buffer from an overflow. See ’'Example"*
of 8.3.1 ""Software Checking Handshake'".

Set handshake output specification command
ESC.M Command | 3

@ Format:
[(ESCI.M P1:P2:P3;P4:P5;P6:

@ Explanation:
This'command sets the output specifications of handshakes.
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P1:

When the computer asks the DPX-3300 to output, the parameter P1 sets the
delay time of until the DPX-3300 starts outputting. The parameter range is
from 0 to 32767. The unit is m/sec.

{Default value:-0)

Example: PRINT #1,CHR$(27);".M10@:";

This command sets an about 100 m/sec delay time.

P2:

The parameter P2 sets an output trigger character. For more information about
the output trigger character, see 8.3.5 '"Handshake Output Specifications’".
This character is also applicable to the-output:-of RD-GL Il output commands.
(Default value: 13([CR])))

Example: PRINT #1,CHR$(27);".M;13:";

The P1is set at O (default value). The output trigger character is the carriage return
(CHR$(13)). For example, if you send the [ESC1.B command to the DPX-3300
and the carriage return thereafter, the DPX-3300 outputs the remaining buffer
capacity to the computer.

P3.

The parameter P3 sets an echo terminator. For more information about the echo
terminator, see 8.3.5 ""Handshake Output Specifications’’. The echo terminator
is-also applicable to the output of RD-GL Il-output commands.

(Default value: 0)

Example: PRINT #1,CHR$(27);".M;:1@8:";

In this case; the parameters P1 and P2 are the default values and.the echo terminator
is the line feed (CHR$(10)). So, the computer must output the line feed [LF)
at the end of echoeback data so that the DPX-3300 accepts inputting.

P4 and Pb:

These parameters set an output terminator. The output terminator is the character
sent at last, followed by data the DPX-3300 outputs, and is made up with one
or two characters. This terminator is also applicable to the output of RD-GL I
output commands.

(Default value: 13(L.CR) for P4 and O for P5)
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Example:
(1) PRINT #1,CHR$(27);".M;;;13:";

(2) PRINT #1,CHR$(27);".M;;;13;1858:";

(1) outputs the [CR] (CHR$(13)) as output terminator and (2) the and
(CHR$(10)). But in case of two characters like (2), you must set P6 at O
(default value).

P6:
This parameter sets an output initiator. For more information about the output
initiator, see 8.3.5 ""Handshake Output Specifications’’. When you set the output
initiator, you must set the parameter P5 at O (default value). The output initiator
is also applicable to the output of RD-GL Il output commands.
(Default value: 0O)

Example: PRINT #1,CHR$(27);".M;;;13;4;33:";

This program outputs an exclamation “'I'° (CHR$(33)) before the data sent by the
DPX-3300 to the computer.

ES C . N COm man d (Sze)t handshake output specification command

® Format:
CESCI.N P1:P2: ... ;P11

@ Explanation:

This command sets an intercharacter delay and also sets an Xoff character for the
Xon/Xoff handshake.

P1:

This parameter sets an intercharacter delay. The parameter range is from O to
32767. The unit is m/sec. For more information about the intercharacter delay,
see 8.3.5 ""Handshake Output Specifications’’. This setting is also applicable
to the handshake modes and output of RD-GL [l output commands.

(Default value: 0)

Example: PRINT #1,CHR$(27);".N1@:";

For example, when you send [ESC].L command to the DPX-3300, the DPX-3300

outputs as '1 0 2 4 CHR$(13)'" at the interval of each 10 m/sec delay time to the
computer,

8-23



INFORMATION ABOUT INTERFACES

P2 to P11:
These parameters set an Xoff character whenthe Xon/Xoff handshake has been
set (see [[ESC ].1 Command).
When the ENQ/ACK handshake has been set, the parameters also set an
immediate response character each. For more information about the immediate
response character, see 8,3.5 “"Handshake Output Specifications’”.
You can set up to 10 characters.
(Default value: O for all parameters)

ESC . H Command Set ENQ/ACK handshake mode 1 command

@ Format:
[(ESC ).+ P1:P2;P3; ...;P12:

® Explanation:

This command does settings in the ENQ/ACK handshake Mode 1. When the computer
sends the ENQ character set by the parameter P1 to the DPX-3300, the DPX-3300
outputs the ACK character set by the parameter P3 only if the remaining buffer
capacity is above the values set by the P1. After the ACK character is sent back, the
computer becomes able to send collectively to the computer the data equivalent to
the number of bytes set by the P1.

ff you omit all the parameters {in case you send [_ESC_1.H command}, the hand
shake is not available. But when the computer sends an ENQ character to the DPX-
3300, the DPX-3300 always outputs an ACK character regardiess of the remaining
buffer capacity. This is called a ""dummy handshake"".

P1:
This parameter sets the byte number of a data block sent from the computer to
the DPX-3300. When receiving an ENQ character, the DPX-3300 outputs an
ACK character if the remaining buffer capacity is above the values set by the
P1. The parameter range of P1 is . from 0 to 15358,
{Default value: 80)

P2:
This parameter sets an ENQ character. For this character, usually
(CHR$(B)) is used. But if you specify O, the ENQ/ACK handshake is not set.
(Default value: Q)

P3 1o P12:

These parameters set an ACK character only if you set P2. You can set up to
10 characters. For this character, usually (CHRs(6)) is used. If you specily
0, any ACK character is not output, but only the output terminator set by the
[ESC1.M command is output.

(Default value: Q)
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Example: PRINT #1,CHR$(27);".H 128:;5;6:";

In this case, the byte number of a data block becomes 128. The ENQ character is
{CHR{(B)) and the ACK character is [TACK 1 (CHR$(6)).

veS 8 o i Set Xon/Xoff handshake and ENQ/ACK
ESC .l COmmand handshake mode 2 command

® Format:
[CESC 1.l P1:P2:P3: ....:P12;

@ Explanation:
This command is used when you want the Xon/Xoff handshake and the ENQ/ACK
handshake mode 2. If you omit all the parameters (in case you send [CESC].1:),
handshakes are not available: If the computer sends an ENQ character to the DPX-
3300, the DPX-3300 always outputs an ACK character. This.is also called a *'dummy
handshake''.

P1:
For the Xon/Xoff handshake, this parameter sets the limit of the remaining buffer
capacity. If the remaining buffer capacity is below the values set by the parameter
P1, the DPX-3300 outputs an Xoff character.
For the ENQ/ACK handshake mode 2, the parameter P1 sets the size of a data
block. The parameter range is from 10 to 156358,
(Default value: 80)

Example: PRINT #1,CHR$(27);".1190;;17:" ; CHR$(27);".N;19:";

if the remaining buffer capacity reaches 100 bytes, the DPX-3300 outputs: an Xoff
character (CDCT ).

P2:
For the ENQ/ACK handshake mode 2, the parameter P2 sets an ENQ character.
If you specify O for this parameter, nothing can be sent. For the Xon/Xoff
handshake, set O for the parameter.
(Default value: 0)

Example: PRINT #1,CHR$(27);".1;8;17:";
PRINT #1,CHR$(27);".N;19:";
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P3 to P12:
For the Xon/Xoff handshake, these parameters set an Xon character.
For the ENQ/ACK handshake mode 2, these parameter set an ACK character.

You can - set up to 10 characters, each separated by semicolon ;. Any
terminator set by the [ESC].M command cannot be output. Specifying O sends
nothing.

(Default value: O for all parameters)

Example: PRINT #1,CHRs$(27);".1;5;6:";

This program does the ENQ/ACK handshake. The ENQ character is set to
(CHR$(5)), the ACK character to (CHR$(6)) and the data block size to 80
bytes, respectively.

Example: PRINT #1,CHR$(27);".180;@;17:" ; CHR$(27);".N;19:";

This program does the Xon/Xoff handshake. The Xon character is set to
(CHR(17)), the Xoff character to [[DC3] (CHR$(19)) and the limit of the remaining
buffer capacity to 80 bytes, respectively.

E S C . P CO miman d S Select handshake mode command

® Format:
[ESCT].Pn:

@ Explanation:
This is the command used to select any handshake mode from the four handshakes.

n:

The parameter n indicates the types of handshakes. The types of handshakes and the
settings by equivalent device control commands are shown in Table 8-3. For more
information about the handshakes,; see each handshake section.

(Default value: 0)

Parameter n Handshake Type Equivalent

0 ENQ/ACK(Dummy) [esc]. 1:[esc].M:[Esc] .N:[Esc].@:
[esc|. 180; ;17:[Esc|.M50; ;10;13:

! Xon/Xoff .NIO;!Q: @2
ESC|. I 80:5:6:1ESC|.M;17:10;13:

2 ENQ/ACK(mode?) Bgii-Niﬁigﬂ-@@ﬂi

3 Hardwire [esc]. I:[Esc].M:[Esc].N:[ESC].@:3:

Table 8-3
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8.4.2 Status Commands

ESC .A COmmand {Output model name command)

@ Format:
A

@ Explanation:
This -is the command for-the DPX-3300 to output the plotter model name to a
computer. When receiving [ESC].A command, the DPX-3300 outputs as '‘DPX-3300"*.

ESC _0 Command Output plotter status command

® Format:

ESC].0

@ Explanation:

This command outputs to the computer the presence and absence of data in the

buffer as well as the status of the DPX-3300 according to the codes shown in Table
8-4.

Code Buffer capacity status

0 Buffer is not empty

8 Buffer is empty

16 Buffer is not empty, and Plotter is on standby™

24 Buffer is empty, and Plotter is on standby®

*The PAUSE indicator lights ON.

Table 8-4
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ESC _E cOmm and | Output error code cnmmaﬁd

® Format;

(ESCE

@ Explanation;
When receiving this- command, the DPX-3300 outputs the error codes about the
RS-232C interface, shown in Table 8-5. At the same time, errors are cleared.

Error codes Error contents

0 An /0 error has not occurred.

10 While an output request is executed, another command requesting output is received, but only the
first command is valid.

11 A device control command error has occurred.

12 When a device control command parameter is unsuitable. (The parameter causing the error is set
to default value.)

13 When a parameter has overflowed.

14 When too many parameter is input, or parameter is not terminated by “ * ",

15 When a framing error, parity error, or overrun error has occurred during reception of data.

16 When the 1/0 buffer has overflowed. (In this case normal drawing operation is impossible.)

Table 8-6

ESC . L Command {Output /O buffer size command)

@ Format:

[ESCT.L

® Explanation:
When receiving this command, the DPX-3300 outputs the current size of the 110
buffer to the computer, usually outputting 1024 bytes. But you can change the size
of the 1/O buffer in a range from 0 to 15368 by either [ESC].T or [ESCJ. @ command.
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ESC'T Command U ‘Set ‘bu’fmr size ﬁoﬁmand

® Format:
[ESC1.T P1:P2;P3:

® Explanation:

By defining the parameters P1, P2 and P3, this command assigns a 15K-byte data
buffer to the 1/O buffer, polygon buffer and downloadable character buffer. For more
information about the polygon buffer and downloadable character buffer, see 6.8
“"POLYGON BUFFER AND DOWNLOADABLE CHARACTER BUFFER"" in CHAPTER 6.
Any ([CESCT).T:) command without parameters assigns 1024 bytes to the 1/O buffer,
3072 bytes to the polygon buffer and O byte to the downloadable character buffer
while clearing all the data from the buffers.

Any total values of the three parameters exceeding 15358 bytes causes an error and
sets the default value,

P1:
This parameter specifies the physical size of the I/0 buffer. The physical buffer
size differs from the logical buffer size set by the [ESC].@ command. It is the
size that is occupied on the buffer. The logical buffer size is the size that can
actually be used as a buffer.
(Default value: 1024)

P2:
This parameter specifies the current size of the polygon buffer.
(Default value: 3072)

P3:

This parameter specifies the current size of the downloadable character buffer.
Since the downloadable character buffer is set at 0 (O is the default value), you
must have kept a storage in the downloadable character buffer by the [CESC]. T
command before using the DL command,

Also, setting an odd-number value sets an even-number value added with + 1.
{Default value: Q)

The minimum values, maximum values and default values of each buffer are shown
in Table 8-6. Specifying values more than the maximum values sets the maximum
values. Specifying any values helow the minimum values other than O sets the minimum
values. Specifying 0's sets the 1/O buffer to 2 and both polygon and downloadable
character huffers to 0.
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Parameter Minimum: | - Maximum Default
Physical I/0 Buffer 2 15360 1024
Polygon Buffer 2 15358 3072
Downloadable Character Buffer 444 15358 0
Table 8-6

Output buffer size command

ESC.S Command

® Format:
[ESC].Sn:

® Explanation:
This. command tells the DPX-3300 to output the currently set capacity of a user-
definable buffer to the computer.

n:

The parameter n specifies the types of buffers. Omitting parameter allows ([ESC 1.S:)
command to output the whole capacity of the user-defined buffer.

{Default value: 0)

n Buffer types

0 Entire data buffer size.

1 1/0 buffer size at the current point in time.

2 Polygon buffer size at the current point in time.

3 Downloadable Character Buffer size at the current point
in time.

Table 8-7

8.4.3 Abort Commands

Abort device control command

ESC.J Command

® Format:

(EsC1.J
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® Explanation:
This command aborts the device control commands under execution,

ESC_K Command Abort RD-GL Il command

@ Format:

CEsC 1K

@ Explanation:
This command aborts any new incoming RD-GL Il commands other than one under
execution even if they are sent and clears the data buffer.

E S C . R C omman d Reset device control command

® Format:

[ESC R

@ Explanation:

This command sets all the settings by the device control commands to the default
values,

When executing the [ESC 1.R, the execution results are the same as the device control
commands below are executed.

[ESC1.J

[ESC1.K

[TEST TP

[CESC.T:

8.4.4 Monitor Mode Commands

The DPX-3300 is capable of outputting data sent form the computer to a terminal
and so forth. Cables used for this purpose should be wired as shown in 8.2.2 Y-
connection’’, Fig. 8-7 with the DIP Switch 1- (&) turned ON (Y-connection).
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ESC.Y Command St ON g
ESC.{ Command e

@ Format:

LESC 1Y or [CESC].{

@ Explanation:
In the monitor mode (DIP Switch 1- (8 is ON) and after the power is turned ON, the
DPX-3300 ignores all the data until receiving this command. The ignored data are
output through the pin No. 14 of the RS-232C connector to a terminal.

ESC.Z Command | | o OFF .
ESC_) Command otter comman

® Format:

[ ESC].Z or [ESCT].)

® Explanation:
When receiving this command, the DPX-3300 ignores further data.

ESC . @ ﬁommand Set monitor mode and DTR control command

® Format:
[ESC].@P1,P2:

@ Explanation:

P1:

This parameter specifies the logical buffer size. Specifying any value exceeding
the physical buffer size sets the logical buffer size to the physical buffer size
and causes an error. Although the size occupied on the buffer is the physical
buffer size, the size you can actually use is the logical buffer size.

{Default value: 1024)
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R R R B

P2:
When the control of DTR signals {pin No0.20 of the RS-232C connector) and
the DIP Switch 1- (8 are ON (Y-connection), this parameter sets the monitor
mode. For more information about the DTR signals and the monitor mode; see
8.3.1 ""Hardware Handshake'" and 8.2.2 “’Y-connection'’, respectively.
The parameter range is from 0 to 2b5. The parameter value is the sum of bit
values shown in Table 8-8.
(Default value: 1)
Bit No. Bit value - Contents
0 ] When this bit is 0, no hardware handshake is done. DTR signal is always at “High”.
When this bit is 1, hardware handshake is performed.
1 2 lgnored;
2 A When this bit is 0, sets monitor mode 1.
When this bit is 1, sets monitor mode 2.
3 8 When this bit is 0, turns monitor mode OFF.
When this bit is 1, turns monitor mode ON.
4 16
g gi lgnored
7 128

Table 8-8

Example 1 PRINT #1,CHR$(27):".@;@8:";

This command sets the monitor mode to OFF and DTR signals to ON. At this time, any
data after the [(ESC].Y command are taken into the DPX-3300 and so are not output
to a terminal. Also, handshake is not available.

Example 2 PRINT #1,CHR$(27);".@;8:";

When the DIP Switch 1-(8) is ON (Y-connection), this command sets the monitor mode
to ON and in Mode 1. In this time, the DPX-3300 outputs the data currently under ex-
ecution to a terminal.

Example 3 PRINT #1,CHR$(27);".@;12:";
When the DIP Switch 1- is ON (Y-connection), this command sets the monitor

mode to ON and in Mode 2. In this mode, the DPX-3300 output the data received
from the computer to a terminal.
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ESC _Q Command Set monitor mode command

® Format:
Qn:

@ Explanation:
This [ESC1.Q command serves as settings by the bits 2 and. 3 of the second parameter
of the [[ESC1.@ command.

n:

The value for this parameter n is either of 0, 1 and 2, as shown in Table 8-9. For more
information, see 8.2.2 “*Y-connection’’.

{Default value: 0O)

n Contents

0 Turns monitor mode OFF,

1 Sets monitor mode 1.

2 Sets monitor mode 2.
Table 8-9
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This chapter summarizes causes of troubles
and explains how to solve them. If you are
in trouble, read this chapter carefully.







9.1 ERRORS TROUBLES AND TROUBLESHOOTING

The DPX-3300 indicates errors if it cannot continue to operate properly, if the commu-
nication protocol for a Serial Interface has not been properly set, etc. In such case, the
DPX-3300.lights up or flashes the ““ERROR‘" LED quickly. to show something wrong.
Depending on errors, the DPX-3300 keeps executing incoming commands, but it cannot
execute the commands at the time of errors and so does not assure of further drawings.
In such.a case, you are required to find what has caused an error and solve them.

9.1.1 Kinds Of Errors And Judgment

Errors are classified into the following b kinds.

(1) Command error:
Wrong commands or parameters out of the specified range have been sent.
(2 Device control command error:
Wrong device control commands.or parameters out of the: specified range have
been sent.
(3 Communication protocol error:
Wrong communication protocol for the serial connection has been set.
(@ Pen carriage displacement error:
Immoderate external force has caused the pen carriage to move out of its proper
place, and so normal pen replacement cannot be done.
(® Hardware error:
The DPX-3300 itself fails to operate.

To check for what kind of error has occurred, follow the judgments below. Then,
remove the causes referring to 9.1.2 “"Removing Errors’ in CHAPTER 9,

@ The “ERROR’’ LED of the control panel is flashing, indicating the errors @) and (8
above and the DPX-3300 cannot continue to operate.
Turn OFF the power switch and wait a few seconds to turn ON it again. Then if the
"ERROR'" LED stops flashing, it is the error ). If this flashing does not stop, it is
the hardware error (8. In such a case, see your local store or call our sales office
for support.

® The "ERROR’’ LED is lighting up, indicating either of the errors 1), (2) and (3.

In this case, if you are using commercially available software, make sure again about
the checking procedures below.

® Set your software properly for the DPX-3300. The DPX-3300 uses the RD-GL i
command compatible with the Hewlett-Packard HP-75808B. Select software support-
ing either DPX-3300 or HP-/580B or both. If a wrong plotter is specified, totally
different commands are sent to cause the command error (1) or the device control
command error (2).
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® |f you have connected your computer to the DPX-3300 with a Serial Interface, match
the communication protocol of the DPX-3300 with that of your software. This can
be done by setting the DIP Switch 1- (®), 2- 1) ~® and the baud rate switch of the
DPX-3300. For more information, see 10. 4 “'LIST OF DIP-SWITCH SETTINGS " in
CHAPTER 10.
Also, make sure whether the connector cable is compatible with your computer and
the DPX-3300, referring to the list of connector cables in CHAPTER b "CONNECTION
TO A COMPUTER"".

If above is not enough to find out causes, check again following 9.2.1 '*Checking
Examples Of Connection To Computer”’. If this checking is enough, it means software
setting is not matched with plotter setting. So, check your software again.

9.1.2 Removing Errors

® Command Error
Command errors may include the following.
e Characters other than the specified Jetters for commands have been sent.
e Commands have been sent with other than the specified procedures.
® Parameters other than those in the specified range have been sent.

You may have caused one of the above command errors in your programming. If
so, debug the program reading CHAPTER 6 and 7 carefully.

if you have used a Serial Interface, you can remove errors and know the content of
errors by executing the OE command. For more information about the error content,
see ''OE Command'’:in CHAPTER 7 “"DESCRIPTION OF THE RD-GL 1i COMMAND".
Also, you can remove errors by pressing the [1L7] key of the control panel.

@® Device control command error
If you have used a Serial Interface for the connection to your computer.and in case
of a wrong device control command, you can remove errors and know the content
of errors by executing the[ESC1.E command. For more information, see (ESC | .E
Command’* of 8.4 "'DEVICE CONTROL COMMAND'" in CHAPTER 8.
Also, you can remove errors by pressing the [LL_] key of the control panel.
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® Communication protocol error

If-you have used a Serial Interface for the connection to your computer, wrong
communication protocol (baud rate, etc) between the DPX-3300 and your computer
(software) causes this kind of error. Set a proper communication protocol reading
10.1 ""LIST OF DIP SWITCHES"" in CHAPTER 10 and the operation manual for the
computer: (software).

You can also remove this error by pressing the (L] key of the control panel. But to
change the communication protocol by setting the DIP- Switch of the DPX-3300,
turn ON the power switch of the DPX-3300 again or press the "RESET"’ switch
of the side panel. Otherwise you cannot change it.

@ Pen carriage displacement error

If yourhands or objects inadvertently touch the pen carriage or the arm during drawing,
the pen carriage may move out of its proper place. At this moment, the ~'ERROR"
LED flashes. The DPX-3300 does not-indicate an error when the pen carriage is
displaced but indicates this error at the first time it finds pen replacement could not
be done.

Such displacement also causes complete coordinate displacement. To correct this
for-a new drawing, turn OFF the power switch of the DPX-3300 and turn ON it again
or press the '"RESET'" switch of the side panel.
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POSSIBLE ABNORMALITY OF
9-2 THE DPX-3300 TROUBLES AND TROUBLESHOOTING

The DPX-3300 has the self test function to make sure that it can operate properly. If
something wrong happens, do the self test described in 2.6 “'OPERATION CHECK'" in
CHAPTER 2. If this test shows nothing wrong, the DPX-3300 is normal in most of parts.

The operation check is correct, but-the DPX-3300 does not operate completely. In such
a case, the connection to the computer may be wrong. Make sure of this connection
referring to CHAPTER 5 “"CONNECTION TO A COMPUTER"’ or 9.2.1 “Checking Examples
Of Connection To Computer'". If this check shows no problem, the connection between
the DPX-3300 and the computer is correct. In such a case, check your software and
program.

9.2.1 Checking Examples Of Connection To Computer
Simple checking examples with BASIC are given below.
If these checks show no problem, the connector cable as well as interface between
the DPX-3300 and the computer are correct. In such a case, make sure of software
connection reading the software operation manual carefully.

The self test of 2.6 "OPERATION CHECK'"in CHAPTER 2 is correct, but this connection
check is not correct. In such a case, the connector cable or interface may -be wrong.

Note that DIP Switch setting of the DPX-3300 described below are only for this
particular checking. If you use commercially available software, reset ‘it according
to the software manual.

® Plotter setting
For parallel connection:
Turn OFF (lower) all of the DIP Switches of the side panel and turn ON the power.
Make sure that the SERIAL/PARALLEL indicator LED is lighting up in "'"RED"",

w
3

omE | N

— ON
~@3
NEE ]
wEE ]
~EE
o[EE ]
~E ]
wEE ]

— ON
.
NEE ]
wEE ]| ¢p
AEE ] s
o
oEE |
~E
oEE ]

Fig. 9-1
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For serial connection:

Turn ON the DIP Switch 1- () and OFF the rest. Dial the baud rate switch to No.14
and turn ON the power switch. Make sure that the SERIAL/PARALLEL indicator LED
is lighting up in ""GREEN"".

S

?@@@@@Q@

ol |
— ON
- @]

Fig. 9-2

® Computer setting
This setting varies depending on computer connections. Also, since BASIC format
varies depending on types of computers, see the BASIC manual for the computer.

Checking examples with popular computers are given below,
@ IBM PC {(5150), PC/XT (5160), PC/AT (5170)

For parallel connection:
(1) Start up BASIC.
(2) Execute the direct statement below.

LPRINT "PA @,9,5000,5808;" [

The connection between the DPX-3300 and the computer is correct with the following
two:

(a) the pen carriage operates as shown in Fig. 9-3 and

(b) the ""ERROR"" LED of the control panel is OFF.

For serial connection:

(1) Start up BASIC.

(2) Execute a program below.

14¢ OPEN "COM1:96604,N,8,1" AS #1
119 PRINT #1,"PA @,0,5400,5800;"
129 PRINT #1,"0I:"

139 INPUT #1,DPX$

144 PRINT DPXs$

154 END
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The connection between the DPX-3300 and the computer is correct with the
following three:

(a) *DPX-3300"" appears on the display screen of the computer,

(b) the pen carriage operates as shown in Fig. 9-3 and

(c) the "ERROR"" LED of the control panel is Off.

/T

e —

‘c:n»|;—"mm;“ JJJJIiJgJIJ J[ H

Fig. 9-3
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@ Apple Il, lle

For parallel connection:
(1) Set the switch of Roland DG corp.’s interface card “'XY-APL'' as shown in Fig.
9-4 below.

-

17 1500

i

e |
4+

:
1B L8178

Fig. 9-4

(@ Insert the XY-APL into the computer.
(3 Start up BASIC.
(@ Execute the program below.

199 PR #2

114 PRINT "PA 0,9,5000,5000;"
129 PR #9

139 END

The connection between the DPX-3300 and the computer is correct with the following
two:

(a) the pen carriage operates as shown in Fig. 9-3 and

(b) the “"ERROR'" LED of the control panel is OFF,

For serial connection:

(D An RS-232C interface card (Apple || Super Serial Card) is required.

(2 Set the DIP Switch of Apple Il Super Serial Card as shown in Fig. 9-5 below.

(® Set the jumper block of Apple Il Super Serial Card so that a triangle is as shown in
Fig. 9-5 below.
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o (T W
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D aon | L]
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l
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O

o Block
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Fig. 9-5‘

@) Insert the card into # 2 slot of the computer.

(® Connect the computer to the DPX-3300 with Roland DG corp.’s cable "*XY-RS-
117" or ”"XY-RS-31"",

(& Start up BASIC.

(7) Execute the program below.

199
119
129
136
149
154
164
179

PR #2:

PRINT
PRINT
PR #0
INPUT
PRINT
IN #0
END

IN #2
"PA ¢,0,5000,5000;"
"OI;"

DPXs$
DPX$

The connection between the DPX-3300 and the computer is correct with the following

three:

{a) ""DPX-3300"" appears on the display screen of the computer,
(b} the pen carriage operates as shown in Fig. 9-3 and
(c) the “"ERROR'" LED of the control panel is OFF,
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9.3 COMPUTER DEVICE TIMEOUT ERROR  trOUBLESHOOTING

If the computer cannot be allowed to transmit any data to its peripheral equipment for
a long time, it may judge no peripheral equipment is connected to itself and interrupt
the program, This is called a ‘‘device timeout error’’.

In case the computer stops its operation while the DPX-3300 is drawing, there is a
device timeout error causing such a problem, other than the errors caused by your
own program.

Although the DPX-3300 has a data buffer, since the computer has the data transmission
speed much faster than the plotter processing speed, the DPX-3300 lets the computer
to wait until its processing is done. Depending on types of computers, some computers
may place a limit on this waiting time. In such a case, the computer may judge it is
not connected to the DPX-3300 then display an error message and interrupt the program.
To solve this problem, the DPX-3300 has a mode called ""timeout mode'". If you turn
ON the DIP Switch 1- (® and turn ON the power switch, the timeout mode is turned
ON. In this mode, if the remaining buffer capacity is below 512 bytes, the DPX-3300
receives data for 1 byte at a certain time interval. This means the computer keeps
sending data to the DPX-3300, and therefore the timeout is not easy to occur.
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10.1 LIST OF DIP SWITCH SETTINGS APPENDIX

When the power is turned ON, the DPX-3300 reads whether the DIP Switch and baud
rate switch have already been set. So, after turning OFF the power, do proper switching
of each switch, then turn ON the power again.

BAUD RATE
) 1200
9) 1800
10 2400
() 3600
) 4800
@ 7200
M 9600
a5 NC
ON ~ OFF
[EEo ON TIMEOUT MODE OFF
=L [T ANSI-D PAPER SIZE 1ISO-A1
! TEae - Y:-connection  CONNECTION Direct
= Cwo R$-232C INTERFACE Centronics
@\ CEle |
C@Ee
CEE CHARACTER SET
Ca) e
No i
ON OFF
@ ON ERROR OFF
o [T &g~ ; Reserved
! CEle Reserved
g, s Xon/Xorr HANDSHAKE DTR ON/OFE
D | CEme ENABLE PARITY DISABLE
C e EVEN PARITY obD
T8l - 7-bit DATA BIT 8 bit
[~ 2:bit STOP BIT 1 bit
CHARACTER SET
CHARACTER SET: {SET NO.). CHARACTER SET. {SET NO) CHARACTER SET (SET-NOY
CHEy F_B‘ T
gz ANSEASCIE T ) EJ: 150 Swadish Name (31) : 180 Spanish @n
(CEhe Cime By
EE siascn @ 0 17 150 Moy (1 (32 7 80 Buiguie - (30
e hio=2" | s
L Bahs i mal
i CEo T
B i FrenchiGerdian @) o8 e | 159 German 133) W | 150 Norway () (39
L) -
NO = o=
T ‘ =
S candinavian <] {28 [180 French 34) ) | (Resorved)
@ - [ el
o o
Bl
& e
Come | Spanishilatin @ BEL Jev 1 180 UiK: (38)
Cml- Uy
e NY T
= =
il | Reserved) e | 150 Ralien (6]
= : ol

Fig. 10-1:(DIP. Switch-1 & -2, Baud rate switch)
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The DPX-3300 has 61 types of character sets, and character set Nos. are placed beside
® each character set (see 10 .4 "'LIST OF CHARACTER SETS' in CHAPTER 10);

- Use these switch 1o select 7 character sets from the 61 character sets and do their initial
settings (see 6.7 *'SETTING CHARACTER SETS'' in CHAPTER 6).

® Select either of RS-232C or Centronics Interface for the connection of the DPX-3300 to your
computer. Set this switch for one you selected.

Use this switch to select a proper connection mode for the RS-232C. For this, usuaily *'Direct”’
® is selected. If you want to use Y-connection, select Y-connection. For more information, see
8.2.3 “Y-Connection'" in CHAPTER 8. This switch has nothing to do with a parallel connection:

Use this switch to a paper size standard for the plotting paper you want to use. The DPX-
@ 3300 is able to draw over the entire areas of both ISO-A1 side and ANSI-D size papers. If
you do not set this switch to match with either of these standards, not only the DPX-3300

does not draw over the entire area but also the plotting area comes out of the plotting paper.

This switch is used for setting the timeout mode.
Since the DPX-3300 has a large capacity buffer, you can store large amounts of data at
once, but it takes a long time to process drawing data. This lets the computer to wait in
the meanwhile. Depending on computers, one may place a limit on this waiting time.
® In this case, the computer judges it is not connected to the DPX-3300 and outputs an
error message to interrupt the program. To cope with such a problem, the timeout mode
is provided. When the timeout mode is ON and in case the remaining buffer capacity is
below 512 bytes, the DPX-3300 receives data for 1 byte at a certain time interval. When
the timeout mode is OFF, the DPX-3300 stops receiving data if the remaining buffer
capacity is below 80 bytes and does not start receiving any data until the remaining buffer
capacity is below 336 bytes again.

SW-2:

This switch is used to set a communication protocol when you selected a Serial (RS-
MH~@®@ 232C) Interface for the connection of the DPX-3300 to your computer. It has nothing to
do with a parallel connection.

This switch is used to determine a handshake mode when you selected a Serial (RS-232C)
® Interface. When the switch is OFF, the hardware handshake is available,

When it is ON, the Xon/Xoff handshake is available.
For more information, see 8.3.3 ''Xon/Xoff Handshake'' in CHAPTER 8.

®, @ These switches are not used. Keep them turned OFF all time.

This switch is used to determine whether it outputs the error content of the DPX-3300 to the
pin'No.32 in case you selected a Parallel {Centronics) Interface for the connection to your
computer. When the switch is OFF, nothing is output. When it is ON, and if the DPX-3300
causes an error, the pen No. 32 becomes ''Low'’, telling the computer that the DPX-3300
is causing an error. When this switch is OFF, the pin No. 32 is always "High"'. It has nothing
to do with a serial connection.

Baud Rate Switch:

This switch is used to set data transmission speed (baud:rate} when you. have selected a Serial
{RS-232C) Interface for the connection to your computer. No. 15 is' NC (unused). This has nothing
to do with a Parallel {Centronics) Interface,




10.2 LIST OF MODES

APPENDIX

Self Test Mode

Function

How to set (release)

This mode is used to check whether the DPX-3300 can operate properly,
without connecting to the computer.

Use this mode when it is the first time to operate the DPX-3300 and/or
when you want to check whether some failure is caused by either
the DPX-3300 or the computer, if any. (For more information, see 2.6
“OPERATION CHECK'" in CHAPTER 2.)

While pressing the
key of the control panel,
turn ON the power switch.
{When the self test is over,
the DPX-3300 comes in the
normal mode.)

Non-buffer Mode

Function

How to set (release)

This mode brings the DPX-3300 to the non-buffer mode that has no
110 butfer. It is useful for debugging a program.

The DPX-3300 has a 1K-byte 1/0 buffer and draws while storing coming
data from the computer in the 1/O buffer. This shortens the computer
waiting time as well as the time required for data processing. On the
other hand, when a program is debugged, there is a time lag between
data transmission from the computer and an error caused by the DPX-
3300. This may cause some inconvenience.

As long as this mode is ON, when you stop the computer, the DPX-3
300 also stops at the almost same time, so that it is easy to find out
what is causing an error.

While pressing the (€]
key of the control panel,
turn ON the power switch,
(Turn OFF the power switch
and then ON.)

Automatic Pen Control Mode

Function

How to set (release)

This mode protects the automatically set pen force and speed for the pen
in the pen carriage so that they cannot be canceled by commands. Also
it makes the automatic pen cap and automatic pen return functions
effective.

Press the key of the
control panel to light up the
“AUTO"" LED (red).

(Press the key of
the control panel to light off
the ""AUTO'" LED (red).)

Timeout Mode

Function

How to set (release)

Although the DPX-3300 has a 1K-byte 1/O buffer, if you store large
amount of data at once, it takes a long time to process drawing data.
This lets the DPX-3300 to wait in the meanwhile. Depending on
computers, one may place a limit on this waiting time. In this case, the
computer may judge it is not connected to the DPX-3300 and outputs
an error indication to. interrupt the program. To cope with this, the
timeout mode is provided. When the timeout mode is ON and in case
the remaining buffer capacity is below 256 bytes, the DPX-3300 receives
data for 1 byte at a certain time interval {until the timeout occurs). When
the timeout mode is OFF, the DPX-3300 stops receiving data if the
remaining buffer capacity is below 80 bytes and does not start receiving

any data until the remaining buffer capacity is below 336 bytes again.

Turn ON the DIP Switch 1-
(®, then turn ON the power
switch.
{Turn OFF the DIP Switch 1-
®), then turn ON the power
switch.)
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Digitize Mode

Function

How 1o set (release)

This mode uses the DPX-3300 as a digitizer. When the digitize mode is
ON, it enables the DPX-3300 to output to the computer the X-Y. coor-
dinates of the pen carriage set by pressing the key of the
control panel as well as its pen (UP/DOWN) state.

This digitize mode is usable only for a Serial (RS-232C) Interface but
not for a Parallel (Centronics) Interface.

Send the DP command
during programming.
(Press the key of
the control panel or send the
DC command.)

Rotate Mode

Function

How to set (release)

This mode rotates the axial directions of X-Y coordinates counter-
clockwise by In this mode, the DPX-3300 draws 90° rotated figures.

Send the R0O90; command
(Send the ROO; or IN
commands.)

Symbol Mode

Function

How to set (release)

In this mode, the DPX-3300 draws characters (symbol) at the point

specified by the PA and PR commands as center. But semicolon '’
cannot be specified as a symbol.

Send the SM
[terminator].
(Send "'SM [terminator}’’ or
IN and DF commands.)

symbol

Character Drawing Mode

Function

How to set (release)

In this mode, the DPX-3300 draws a character string using the currently
specified character set. This mode is not released until the DPX-3300
receives the label terminator defined by the DT command. For this,
you can also use character variables instead of a character string.

Send the LB command.
(Send the label terminator.)

Polygon Mode

Function

How to set (release)

Although the DPX-3300 does not draw further if it enters this mode,
the polygon buffer data become effective. After this, sending the EP and
FP commands allows the DPX-3300 to draw. But sending commands
other than the particular commands {IN, PM, PA, PR, PU, PD, AA, AR,
Cl, CT and output command) causes an error.

Send the PM (PMO;)
command.
(Send ""PM2;" or "IN:;"")
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10.3 LIST OF CONTROL CHARACTERS

10.3.1 List of control characters

For more information about the range of character codes from 33 to 126 (decimal),

see 10.4 "'LIST OF CHARACTERS SETS"

Decimal Value Hex ASCIH Character All Sets
0 00 NULL Unused
1 01 SOH Unused
2 02 STX Unused
3 03 ETX End Label Commnand
4 04 ETO Unused
5 05 ENQ RS-232C
6 06 ACK RS-232C
7 07 BEL Unused
8 08 BS Backspace
9 09 HT Half Back Left
10 0A LF Line Feed
11 0B VT Inverse Line Feed
12 ocC FF Unused
13 oD CR Carriage Return
14 OE SO Select Alternate Character Set
15 OF Sl Select Stndard Character Set
16 10 DLE Unused
17 11 DC1 Unused
18 12 DC2 Unused
19 13 DC3 Unused
20 14 DC4 Unused
21 15 NAK Unused
22 16 SYN Unused
23 17 ETB Unused
24 18 CAN Unused
25 19 EM Unused
26 1A SUB Unused
27 1B ESC Unused
28 1C FS Unused
29 1D GS Unused
30 1E RS Unused
31 1F us Unused
32 20 SP Space
127 7F DEL Unused
142 8t SS§2 Invoke the slot 2
143 8F SS83 Invoke the slot 3

10-6
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10.4 LIST OF CHARACTER SETS |  APPENDIX

Hora 1o Character . Set  No.
decimal) Deomel
- 0’1.2345878Q1911121314151517“3192021222324‘2528272829
T o T T SO O O O N T T A A O O R SO
2 34 nununnn/’&rnnlluu!lvln,”_\rnli"ul!nu"A[tl
s las | AALLHBE S HABLL H AL BB L L RBE b
2a o | SEESSSSE . HSSESIESSE . npsssssSE . 0
5 a7 | AAEXAEXLLE B E% XY EE e YLy E .Y
wla | GREEEEET IC8EE888T 748G 8481 78
B 1 1 O N N O S A 1 O B
O IR o O O O e (G G O G2 O (O O (O O O A G
29 | an YOI el )y ey b)) )
o | 4 KR K K K X T XK R KKK KX L EKK KR EE K Lk
RN O B S SR T T A T I S T T SN S G S S G S A
2 | 4a L B 2 2
20 L1 e a i UJ ““““““““ UJ ““““““““ 01“
2E | 48 030303
o | a7 AV VAV AN AUV AN B A A A A B B AU B A B A A A A
ol | 0000000 " ~-00000000  ~00000000 -0
31 | 49 7111111 2 I I S 11 20 T T T O T B A 71
@ |s0 | 2222222 422222222 {222222272 42
33 | 51 3333333°’f)33333333°033333333"73
Ml | 44444440T444444440144444444C714
35 | 53 5555555c7¥555555550155555555015
% |sa | E6E66666NN66666666NHI66666666NUMNG6
v |ss | 777777 78X 777717 RETIITTT TR AT
38 | 56 6888888 (786888888 ; /788888888; 718
39 | &7 9999999:799999999;,%599096996999,; 79
2 | 58 | ORI 071
B | 59 SR EY Sy
ac | so CCCCC << YLK dd<cc<c¥ yaddd<cc ¥y
3n | 61 :::::::§l::::::::§;{::,,::::§}:
3 | 62 DI f 5305555053005 f >
F | 63 PR PREYRTIINIIY e Y TTYYL Y ¢ Y Y
40 | 84 BERABERBAEYROAOEROEAEARREI YO 00OBOBOORGI Y@
Character Set No.
ANSI ASCH (1) 0 10 20
ANSE ASCH. (2) 1 11 21
French/German 2 12 22
Scandinavian 3 13 23
Spanish/Latin 4 14 24
Special 5 15 25
JIS ASCl 6 16 26
Roman 7 17 27
Katakana 8 18 28
180 LRV, ) 9 ) 19 ) 29
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Hexa- e Character  Set No.
. cimal
decimal 01234567B910111213M151617181920212223242526272829
amles | AAAAAG AGFAAAAARD ABFAAAAAAG AETA
2|6 | BBBBBy BOYBBBBBHE BOYBBBBBB,BGYS
43 | 67 CCCCCyCO7FCCCCCG COUTFCLCLCCCC,CHTC
4 ew | DDDDD, D&LDDDDDD, DELDDODDDD, D& D
s |ea | EEEEEx EETEEEEER FE6FEEEFEE, Eé4E
w70 | FFFFFoqFOTFFFFFR FO62FFFFFF FoCF
77| 66666, 6UXIGG6G6G66G G0 X6666G6G6, 6d 16
@ |72 | HHHHHgx H3 *HHHHHHK H3ZHHHHHHg H3 2 H
a7 | ITTIITIzTe /JID 11T T&/7000001,1¢8/1
el JIJIIy JONJIIII L Jonsdddddydoany
w75 | KKKKKyKGEKKKKKEK KUtKKKKKK, Kb tK
a |76 LLLLLy LETLLLLLL LazLLlLLLLyLdrL
a | 77 MMMMMy MEAMMMMMY M AMMMMMMg MéaM
e f7a | NNNNN; NOANNNNNN N&ANNNNNN, NG&N
|79 00000, 00VO00000GQ 0Gv000000,4 0§70
soleo | PPPPP_PAIPPPPPP_PASPPPPPP_ PAYP
51 | 81 QEQQAAE, 314000000, Q7T 4QQQQQ0Q, Q7 4Q
52 (2| RRRRARBRODAARRRRARRRROGARARARARRRARRRG AR
53 | 63 5SS SSSSSAESSSSSSSSAESSSSSSSSATES
s4 | a4 TTTTTTTAPTTITTI T T TavTTITITI I T 1T74a%PT
55 | 65 vuvuuvuuuizuoyuvyduuyuvuiayudvuvyuyuuiay
55 | a6 VVVVVYVeIaIVVVVVVVVegaVvVyVvyyyyegay
57 | 87 WHWWWHW2 T WWWWWWWWe s WWWWWWWWe 35 W
58 | 88 XXXXXXXAUXXXXXXXXAY XXXXXXXXAY X
sa | sa YYYYYYY I LYYYYYYYYY BAYYYYYYYYY BY
sn oo | 222272720V 7227222220012271117111708V12
5 | o1 (lloe[[(0D] Dol {[lel[[Uo]
sc a2 | \Vch i\N¥ED\ TNV e ki VYED N
50 | 93 I11el1113y) 111 )el )l ]iv]
56 | g4 © iR @i vr ‘“ATE]IBBAAB'A
& | o8 R S N SO I
2 Vs
Character Set No.
ANSE ASCH (1) 0 10 20
ANSE ASCH (2) 1 11 21
French/German 2 12 22
Scandinavian 3 13 23
Spanish/Latin 4 14 24
Special 5 15 25
JIS ASCIH 6 16 26
Roman 7 17 27
Katakana 8 18 28
15O |1.R.V. g 19 29
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APPENDIX
e )

Hoxa g Character -~ Set No.
decimal} ™ 0 4 2 3 4.5 6 7 8 9 10111213 14 1516 17 16 18 20 21 22 23 24 25 26 27 28 29
197 | aaaaanalAl asaaaanal aaasaanah a
62 | 98 bbbbbd>b3 bbbbbb>b i bbbbbbdbi b
53 | 99 ccecceccCebB cecceccececcCed cccecccecCod ¢
64" | 100 dddddvudd ddddddudd ddddddvdd d
65 (11| eeeee el eeeceee el eceeee el e
b 102 | FEFfFf=Ff1 ft ot f=¢) ffffff=f] f
o 1w | 999909290 9gg9gg=90 g9gggggzgl g
safioa | hhhhh=hO0 hhhhhhx=hO hhhhhha=hO n
6o | 108 iiria~i 8 ri i i~ ® it~ 0
O D S I T R T J T Y T N T O A T O S O
68 | 107 Kkkkkz2kS kKkkkkkzk§8 kkkkkk>2k§ &
6C | 108 11111+#138 S O O T S I e I S
e lios | mommmmAnU mommmmAn0 maomnmdnl om
66 | 110 nnnnnin¥Y nannnniinf nnannan fn¥ n
6F [ 119 000DO0O0X0Y ©0o000O0O0OXLO0y 000000LC{ 0
vzl pPPppPPEpb ppppppEtph pPPPPPEPD P
imel gqaqagFap 9999gqaFeph 949q9Qqqrab g
727 | 114 rerepe-r O O O N G [ S O O S S ¢ [
73 | 115 555855 T8 555%8565 1S $SSSSSs5 st S
74 | 116 ttttt -t bbbttt et ttt bttt o«t t
75| 117 uduuuduy Uu -ty uu du UL UGy i
e | vvvvy [y ovvvyyy [y - vvyvvvy[u- oy
el WWWRWWE WD WwWwWwWWw W E wMwwww Wl
720 | X XXX XX o xxxxxx Y x b oxxxxx Xt x
7otet Y YYYYVY e o yyyyyyVya o yyyyyy Uy oy
miwe| 2222229 zzzzz2 29 2727121121 19 3
O 0 D O 2 s O O S O A O O
7c | 124 | :"i':{wf]llj | R 0 il}“; [ o |
70 | 128 } Yoy > ) ) 0 by )
7E | 126 ~ R S + L
Character Set No.
Character ;g&grngcne; Var/i\arfile;-(i?‘ace Fi/::i:d?opr?tce
ANSI ASCI (1) (¢} 10 20
ANSI ASCIL (2) 1 11 21
French/German 2 12 22
Scandinavian 3 i3 23
Spanish/Latin 4 14 24
Special 5 15 25
JIS ASCl 6 16 26
Roman 7 17 27
Katakana 8 8 28
1SO LRV, 9 19 29
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Hexa- Character -Set No.

deciinal Detimal
Cimal 30 31 32 33 34 38 36 37 30 I9 40 41 42 43 44 45 46 47 4B 49 S0 51 52 53 64 55 86 57 58 5O 60 70 60 @
21 | 53 e
L T T L T L L L L L T L T O
22 34

3 e | AEAFLLLELE R b b b L L L LG FE R LLELESLELE
2a {36 | THESSSSSES0ussesssssundsssssssssds
Bl | R LSRRG LA AR LA LR ANE%% Y%
|| SCEEEEEE888&8888888 8808888808 88842

L T S T T T T T T T L T T L L e e

27 | 39

w o | (CCCOCCCOCOCOCCCCCCCCOCOOOOOOLIO0 0L
aala [ D)D) Iy )
on | a2 LR SR SRS T S R A S N N O I T T N N B B
28 | 43 SR S S T S S S S S S S S S N e S N O S N T A S A oG S e 3
20144 | 0 v e e
|4 | T T T T T T T T s T s s m S TS T s T s T
28 46 Coe e e e e .
O VA A A AV AV A Y A A A A A A A A A Y A B B Y A B O B B
30 | 48 0000000000000000000000000000000000
31 | 49 1200 T N T T O A T A T O O
@iso | 22222222222222222222222222222222?22
33 | 5t 3333333333333333333333333333333333
3 | s 4444444444444444444444444444444444
35 | 53 5655555556865555555555555555555555555
36 | 54 E66666666666666666666666666666666°6
37 | 55 7777777777711t r 00717017 1077071-7
38 | 56 86880686868888088888886888888888888888886
39 | 57 999999999999999999999:9999999889399499
3 | 88

- S T e S T

3¢ | 80 €€ ddddgeeaegdgeCgdgdggL<

a | 61 FEESSSSSSSESSSSISESSSERSEESESEEEE RS
3 | B2 SODDDOOO20D>>>D>3>>23222222>22>>27>
Flea | 2222922272222 722270722722700202002000022727°
wlee | BFBSIE§SSeoE 0§ e§§seatedaefifocaae
Character Set No.
Fixed-Space Variable-8pace Fixed-Space
Character Vector Font Arc Font Vector Font
ISO Swedish 30 40 50
1ISO Swedish Name 31 41 51
180 Norway (1) 32 42 52
ISO German 33 43 53
I1SO French (1) 34 44 54
1SO U.K, 35 1 45 55
1SO Italian 36 46 56
ISO Spanish 37 47 57
1SO Portuguese 38 48 58
ISO Norway (2) 39 49 59
180 French (2) 60 70 80
Drafting . Set 99
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Ho |y Character.  Set  No.
desinal] "™ OS5 83 34 95 36 W 0 I 40 4% 42 43 A4 A 4B 47 48 49 50 B 595354555657503595070’%99
s jes | AAAAAAAAAAAARAAAAARAAARAAAARABAARAANAARNA
a | ag BBBBBBEBBBBBBEEBRBBBEBABBRBBEBBBEBEBBBER
43 | 67 cgcececegecececececececcecececeeccegccecececcececcececc
wlee | DDDDDDDODODODOODODDDODDDDDDDDDDDDDDDD
s |os | EEEEEEEEEEEEEEEEEEEEFEEEEEFEFFEEEE
4 | 70 FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
47 | 7 G6GGEGEEEBHELHGCGLGLGGGG66G66666G6666G6G6G6
48 | 72 HHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHEHHRHAH
ag | 73 B A A S S A S S O T S O A S N N (S 0 0 A A O A (O 0 O O
an | 74 JIJIJJdJIJdJdIdddddddluddlllsdsdldidad)
@ 175 KKKKKKKKKKKKKKKKKKKEKKKKKKKEKKKKKEKEKK
ac | 7. tbtbbbbbtbbbbbtbbbrtttiettbttbbblblbbbeLtt
@ |7 MMMMMMMMMMMMMMMMMMMMMMMMMMMYM MM MM MM
s | 78 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
o | 79 00000000000 00000000000000000000O0OQO0O
50 | 80 PPPPPPPPPRPPPPPPPPPPPPPPPPPPPPPPPYP
siler | 00E0RQEBAAAAQQAQRQEQQAQQAQAEQAQQAQQCQQQ0GQQN
52 | 82 RARRRRARRRRRRRRRRRRARRRRARRRRRRRRRARRARAR
53 | &3 §5555585558555555585555555858688858856§58
54 | 84 TTTTTTTTITTYITTITITYTILTTITTAITOITIITITONTOT
56 | es vvuvuuuvuuvuvuvuvbuvuvuvuvuvyguvusubvyvuvvyvuvyduouuy
56 | 86 VVVVVVYVVVVYVVVVVYVVVYVVVYVVYVYVYVVYVVVYYVYVVYVYYVYYYY
57 | @7 WHWHHWANHWAWWWAY WY WWE YWY WWWWW W WWNW
58 | 88 XXXXXXXXXXXXXXXXXXAXXX XXX XX XXX XX XX
59 | 89 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY
5k | 90 2772777272722 72272227222721711711117117111112217
s o | ARER T [T R [AAEA [ " ARAAFAR [ 7 BE"" " |
5c | @2 GGGGC\CNC\OGQOQ\CNQ@OO@@Q\CN(}@CQ(}Q)
oo | AAAUST 62001 AAADUST ¢ OAARAADG] 6 0ASS§)
5894 ’»U AAAAAAAA AU AAAAAAAAAA U AAAAAAAA ‘AAA_L
L T O A
50 96 \é\\ \L\J\\ \é\\\\\\\\\/\\\\ﬁ\\\u““
Character Set No.
Character Fixed-Space Variable-Space Fixad"Space
Vector Font Arc Font Vector Font

ISO Swedish 30 40 50

IS0 Swedish Name 31 41 51

180 Norway (1) 32 42 52

IS0 German 33 43 53

180 French (1) 34 44 54

ISO UK. 35 45 55

ISO ltatian 36 46 56

ISO Spanish 37 a7 57

180 Portuguese 38 48 58

IS0 Norway (2) 39 49 59

150 French (2) 60 70 80

Drafting Set 99




APPENDIX
.

Hera: |l Character- Set- No.
decm\a! 30 3t 32 33 34 35 36 37 I8 39 40 47 42 43 44 45 4B 47 4B 4% 50 51 52 53 54 55 56 §7 58 69 60 7O 80 9%
61 g7 94939 ad8a3aad3a38338a33a34d4d4a4dadaddddadddaadaada
62 | o8 bbbbbbbbobbbbbbbbbbbbbbbbbbbbbbbbbbhb
63 | ga cgcceoccccececececececcecccecceeccccceccecceccececce
64 J1o| ddddogdoddddddddcedadddddddadddddddd
65 | 101 eeeeeeegeeceLeeecececereeececebereeeceeceeceeepette
66 | 102 fffftfffftf¢tfF1Ff ¢t [N A A R O A O O S 0 N N AN SR A &
67 J103 ) 0000080089069 999¢6999996¢99999g99gdaggyggyg
6 |1oa ] Dhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
PN TS s W U N U S W A Y O T Y A O (O A
CTS XT8N T T T T A T T T Y A A IO O O IO
68 107 | KKKKKKKKKKEKKEKkKKHKkKkkkkkkkkkkkkkkkkeEkKk
S T T T T T T O T T T T B T O Y A A A B O R
80 | 109 mmmmmmmmammmmmmmmmammmnammmmmmnmmmmfnm
s | 110 nnnnnninnnnnoonNn AN nnNnnnion
6F | 111 000000CO0GCOOD0O0D0O000C0O00000C0000C00000D0000O0C0C0D
il | PPPRPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
770+317000000000093¢49499993¢99¢4¢3474g97¢997¢Ggqagq4qgq
72 | 114 rr~rreccccrrrrrrrcry o o
73 | 115 SSSSSSSSSSSSSSSSSSSSS\S555SSSSSSSSS
74 | 118 tttttttttttttttettttttttttttttttttt
7% {117 O VU W I O I I W S VI VR VI VI V¥ UV VO €A A VA VA VAV O R A T VY
B 1e | VVVVVVVVVYVYVVYVVYYVYVYYVYVY VY VYYVVYYY
77 | 118 WWWWWWKWWWWWWWWWWWWYWWWWWWWWWWWYYWWWW
78 | 120 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
79 f12t ] YYYYYYYYYYY Y YYYYYYYY Y Y Y Y yYyyyyvyyyyyy
728 122 Z727227272z2z2z22722722z722z2z72z2z7272z2117¢2%7271271121171112z2z71171z
m s | BA2dé(d @ {aaraé{d  dridesdé| s daéééyu
o lizal 60BO0] OFGl 600U 0Acedoedl]| 0ficaaile
7E | 126 —U—B'.WJ,NG'V—U—B _\| Tt "'—*U—BHQ\‘ T T T
Character Set No.

Character Fincd Space neg. Space

I1SO Swedish 30 40 50

1SO Swedish Name 31 41 51

1SO Norway (1) 32 42 52

1SO German 33 . 43 53

1SO French (1) 34 44 54

1SO U.K. 35 45 55

180 htalian 36 46 56

1SO Spanish 37 47 57

18O Portuguese 38 48 58

1SO Norway (2) 39 49 59

180 French (2) 60 70 80

Drafting Set 99
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10.7 INDEX

APPENDIX

abort comMmANnd ... 8130
abort device control mmmand (Eﬁ() J) e 8430
_abort RDJiLII mmmanq (ESQ K o 88
absolute Qhw&mar slze comm@md ($I) e 181
absolute COOIdINAE ......coinmriroinies i 812
absolute direction cammand (D%) e 1RO
ACK character ... 8,,~f16;, 8*24,' 8-26
alternate character set . . 1&3, 7.9, 779
armmate c‘:harac;ter set command (CA) 19
"arc abﬁmute command (AA)
arctont .., BB
are relatzv@ c;qmmanq, (AB) oo 7
arm ..
automatic p@n Control k&y
_automatic psn control moc,ir,,a
automatic pen return function
_automatic pen-up funct vy

srErairsaiei

baudrate ... 59,102

baudrateswitoh ... 100
buffer clear fUNGHON ... rcicriimmsrecniens 511

_ bufter label string command (BL) ..... e T8
c

cable ...

centronics ...

COIAMIC DBN ... 44
character buf’fer oo 6415, 7:9, 7:50, 7-67
character cell | 714, 782
character chord ang}e ccxmmand (CC) L 10
character coag o e 1,0»6
gharacter drawing mode ... 6-14, 7-47, 105
character height .. o 7 81, 7-86

character plot command (CP) . ,
chatacterset ... ... ... 00 6718, 10-7
character set mode command (CM) ..., 7413
character set selection mode e en 618, 718
character slant COMMANd (SL) ... T-82
charactertable ........coviiiiiinn 618, 745
character width . ..o 181, 788
_ checking example of connection ...

_cantrol panel .

delay time ...
delimiter ..

digitize command
,:dignt ze mode ...

drawing command
. DIR (data termmal ready)

chord tolerance command (CT) ....... _ ay
clrcle command (Cl) ., T

COMMANA . B
_command error W e, 93
comMmUNication Protocol ...
_communication protocol eror ... 93
_Gontraction ... '

Gt 0

control character ...

, ,2«4, 33
coordinata di spla’y reset key e 33
coordinate origin ..o e 3»16 87
coordinate system ... e e 6-6
coordinate unit oo e . 6-7
D ’
data blt length .
data bloc;k
data buffefr .-
dedicated stand ... - 1408
default command (DF)
default condition ... e ,
define label terminator command (DT) .............. 7-28
degreemode ... ... T

designate character set command (|

wdeviatidn mode .. e s .
device eontrol command 821
_ device control ccmmand,,e;;rrqr it 998
device tIMeout BITOT ...ty 9211
digitize ........... L 6-26

digitize clear command (DC) .. 718

digitize pomt command (DP)
DIP switch B
downloadabte character buffer . B2

. _downloadable character command (DL)
drawing board ....ooiin o 28,66
drawmg CharaClers ...t 6414

812




R%’%}gg zixé?!muﬂ,&mﬂg:zzsﬁ,vmn”u'i"'ss’ﬂ'n,im!u” seee 5‘6 &’@, 8‘11

rubberseal .. e e 210

208N e sa 7-80
sealing & wWindowing COmmMAnd ...
scaling command (B8C) v T80
scaling point ... . 6«8,' 743
scaling point key ...
select alternate sel command (SA) L 79
select handshake mode command
ESCR

select pen group Qammand {8(3) - s 181

s@lectmandﬁard set command (SS), e 18T

self test i 216, 104
serial connection . .. BB, 8»5
serial interface ..o .85
seriallparaliel indicator LE,ED, .- ... 25

set buffer size command (,ESCJ,T) 8 29

sel ENQ/ACK handshake mode 1 command
ECH i, 824
set handshake output spec:fucation :
‘command MESCM i 821
set handshake output specification
command (2) (ESCN) ...
set monitor mode and DTR control

command (ESC.@) oo 832

set monitor mode command (ESC.Q) ................ 8:34
set Xon/Xoff handshake and ENQIACK

handshake mode 2 c@mmand (ESC ... 825
shade rectangte absolute command (RA) i 178
shade ractangte relative command (RB) .
‘shade wedge command (WG) ..

vann 78

soft landing

software checking hancishake S 8418

specification ... deneneiann g 10:22
standard characterset ... ... 618 716 7.87
standard character set command (CS) ............. 7-16

statusbyle ... . 1B

status command G s 8227
stopbitlength ... . ... 59102

symbol mode command (SM) .........c..c..cnrrivnns 783

timeout mode ..o

s 3B UpperTightkey

s 826

‘Wwater based ball- point pen

X

Yeonneelion ...

. t’@rm!nat@f yy;.,;,q,e-lvg.v,;.!,.,.m.uu’z’mn’,@,m,.“,,mmmm.n»m,,ﬁ'ﬂﬁ

tick length GOmmMand (TL) weuuissmsismssi 787
. 10»4

turning on power ...
U - .
undefined character ... s B8
user coorcjlnat@ &ystam .67, 780
user defined chamctar command (LJG) o 789

Restaiiterereesiensieny

user defined fill type c;omma,nd UF) e 791

A ,
vector font ...
velocnty $8l€30t cammand (VS) . 192

W

...
water based fiber tinped pen i 43
window .. o B 11 748, 7-65
X .

X-tick command (XT) .. 7-94

ArirreRreiveenarantay

0
P
>
® -~
N =

Xoff character ...
Xon character ... .
X,ganaff handshake ... e 804

87,103
Yotick command (YT) o, 795




output digitize command (OD) ... .. 7-54
. output error code command (ESC. E) ... 828

output error command (QF) .

output tactor command (OF)

_output hardchip limits command (OH) ... 7:57
output /O butfer size command (ESCL) ... 828

output lde»mlf»canon command (Ol) ........ ... 158
' output initiator . ' '
output label length command (OL) .
output model name command (ESC A)

_output option parameter command (00) ........... 7-60
output P1 & P2 command (OP) ..................... -
output pen map command (OT) ... ..
output plotter status command (ESCO) :'
output status command (OS) ... .
output terminator ... 87
ompUt tri,ngr characte’r"'..,..’..y.:...;;..;....,.f‘;.....‘,'

_ output window command (OW) ... 7
PP .. 6568

- panel key ... e ... 33 318
paper hold key ... ... e e 35
paperremoval ... . ...

paper setting
papet size ... e L

parallel connection ... ...
parallel interface . .. ... B8
parameter ... .. B
parity check

parityerror ..

pause key ...

péen attachment | 2:12
pen attachment d;scnmmanon functlon 37
pencap ... - - 2
pen cap release button ... ................... P ,
pen carriyage e
pen Camage dlsptacement error
pen control command ...

pen down command (PD) . e -
pendown Key i &

pen force ... - e -

penforce Knob ... -

ptotter coordmate system .

plotter ON command (ESC Y, ESC.() ,
plotting area ... . e .61l 746

fpolygon inputmode ... .

print buffered label command (PB) ...

pen group command (GP) ..., 740

_ pen select command (SP) ... . 785
penselectkey ... 34
penspead ... 310 719
pen stock ..... .
pen thickness command (PT) ... ... 773

pen tlp ................. e .. 2 12 48

' pen type discrimination function ... .
pen up command (PU) ...

physmal buffer stze ..........

' plot absolute command (PA) ............. -6

plot relative command (PR) ... ...

plotter OFF command (ESG Z, ESC) )

polygon buffer ... .623 7.30 7:36 769
623, 7:69. 105

polygon mode command (PM) . e

position key ...

positioningseal ... .
power conneclor L 2
power indicator ...

powerswitch . D

pressurized oil based ball-point pen ...

protocol

R .
BD:Zbitmode ... 618 713
RD-8 bit mode ..o 619 713
RD -GLII command .
relative character size command (SR) . . 186

' relative coordinate ... ... 6f12,'7~71
relative direction command (DR) ... ... ... 725
remaining buffer capacity ... .. 811821

remaining buffer capacuty output
 command (ESC.B) ...
reset device control command (ESCR) ... 831

reset switch ... . e 2

TESOUON 0
rotate coordinate system command (RO) ... 776

rotate mode ....viivin o 1576, 105

1025




