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CHAPTER 1
SUMMARY OF COMMANDS

1.1 Type of Command

There are two types of command in the DXY-1000 series, and they can be selected by DIP
switch,

«DXY-GL commands

These are one-letler character commands which, because of their mutual independence, rarely
influence each other and can be easily used to create drawings.

Thev can be executed by calling RD-GL I commands.

*RD-GL | commands

These are two-letter character commands that have been systematically designed 10 move the
plotter efficiently. This command group possesses a high degree of flexibility because each of
its commands has the capacity to make a precise setting of an individual plotter movement.
Please read section “2.2 DXY-GL Command Explanation” in Chapter 2 and section “3.9 RD-GL

I Command Explanation” in Chapter 3 for the command functions of these two command
systemns.

Incidentally, support is provided for those device control commands that are affective only with
a serial interface (RS-232C). Device control comnrnands are valid in either the DXY-GL or RD-GL
I command systems. Please refer to Chapter 5 “Information about interface” for detailed infor-
mation on the device control commands.
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1.2 Method of Using Commands (BASIC)

This section will cover those features that are commaon to both command systems (DXY-GL and
RD-GL T).

Note:

*The foliowing examples employ the BASIC language. Make any necessary modifications for
your particular hardware or version of BASIC.

»All character codes (ASCIl codes) use decimal notation.

*CHRS${characier codel designates a character code.

JESCICHRS(27) or |ESC] designates a control character,

When sending commands from the computer to the plotier using the BASIC language, two
types of connection may he used:

parallel and serial interface. The following examples show the BASIC format for each of these
two connections:

LPRINT "PAGYGOW,5000;" {Parallel connection)
PRINT #1,"PAS@OY, 50840  (Parallel, seriai connection)

In cage of a serial connection, it is necessary to match the communications conditions (baud
rate, data bit length, stop bit and parity} with the plotter and to open a port to the R$-232C
with the “OPEN" command.

(ZThe parameters can be changed wilth variables. For example, the parameter in this statement
1% LPRINT "PAYOO@,2084;"
may be changed with variables as follows:

10 X=10609,Y=2000
29 LPRINT "PA";X;",";Y;H;N

Line 20 can also be written inn the following ways:
2¢ LPRINT "PA";X;" ";Y¥:'"; separation with space instead of cornma

2¢0 LPRINT "PA";X,Y;":" - separation of variables with comma
2% LPRINT "PA"X,Y";" omission of semicolon between cormmand an

variables

Furthermore, character parameters can be written as follows:

16 Bs="ABCDabcd" ABCDabcd

26 LPRINT "LB";B$;CHR${(3)

Fig. 1-1
19 X=1008,Y=2000 . 1000 2000
2% LPRINT "LB";X;Y;CHR$(3) Fig. 1-2

These formats may differ depending on the particular computer or BASIC language in use.
Please consult your computer or BASIC manual as needad.
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1.3 Coordinates

I the coordinate systemn of Fig. 1-3, the longer side of the paper is the X axis the shorter side is
the Y axis. A single point on a plane is designated by the values assigned to X and Y, such as

{1000,2000).

||

approx. 10mm

approx. 15mm

Fig. 1-3

The maximum plotting area (the area where plotting is possible) varies depending on the paper
size standard and paper size setting, which are both set with the DIP swiiches, and the expand

mode selection.

When selecting the DXY-GL commanads by DIP switch, the size of the maximum plotting ares in
plotter coordinate units (0. Tmm or 0.025mm) does not change, but the units will be different.
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@ Absolute Coordinates and Relative Coordinates
There are two methods to specify a coordinate: (1) absolute coordinates, which represent a
specifisd point by its distance from the origin (0,0} and (2} relative coordinates, which repre-
sent a specified point by its distance from the current position. For instance, line 20 in Exam-
ple 1-1 plots a straight line in absolute coordinates.

[EXAMPLE 1-1]
1% LPRINT “"M1@@,200,"
260 LPRINT "D40a,86a;"

It retative coordinates are used here, line 20 must be rewritten as lTollows:

20 LPRINT "1399,690,"

@ {400,800t
Absalule coordinale

{300,600}
Relative coordinaie

a (100,200
Ahsoluie coordinats

Fig. 1-7
The command performs straight line plotting in relative coordinates. Since the pen position in

fine 10 is £100,2001, an | command with the relative coordinate {300,800) for the distance
from the current position will plot up to the absolute coordinate {400,800).
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CHAPTER 2
DXY-GL

2.1 Summary of DXY-GL

DXY-GL commands are mutually independent and rarely influence one another, thus making it
gasy to do plotting. There are 22 commands.
They can also be used by calling the RD-GL | command.

«The following examples employ the BASIC language. Make any necessary modifications for
your particular hardware or version of BASIC.

«All characier codes (ASCII codes) use decimal notation.

«CHRS$(character code) designates a character code.

*[ESCICHRSE(27) or [ESC] designates a control characler.

2.1.1 Format of DXY-GL Commands

The DXY-GL comrmand format comprises the foliowing four elements:

Command  Delimiter Pararneter Terminator

D 500 500 [CR] [LF}

I
Omission perrmitted
Omisaion not parmitted

Fig. 2-1

& Command
This instructs the plotter what sort of operation and setting to parform. It uses a single up-
per or lower case character. In the example of Fig. 2-1, it instrucis the plotter to diaw a
straight fine from the current pen position to the coordinate that is specified in the
parameters that follow the command.

@ Parameter
This consists of coordinate values, characters and the like-which are needed by com-
mands. In the example of Fig. 2-1, the command to draw a straight line up to coordinate
500,500 uses parameters to designate the coordinate values.
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There are three kinds of command: (1} a cormnmand without a parameter, (21 a commancd
that requires a parameter and (3) a command wilh a parameter which can be omitted.
The parameter’ s meaning and rangs varies depending on the command. The + sign of a
numerical value parameter, such as a coordinate value, may be omitted. For commands
whose parameter may be omitted, the default value of the parameter will be set if it is
ornitted. Depanding on the command, even useless parameters may sormetimes require a
dummy value.

@ Delimiter

This s a-divider betwesn command and pararmeter or parameter and parametar.
Either a space or a “," may be used as a delimiter. The + or — signs of the parameter
may be substitluted for them.
The delimiter batwesn a command and a parametar may be omitted, but that between
parameiar and parameter cannot be omitted. It does not matter how many delimiters are
used aor where.

This manual uses the following standard format: D500,500

& Terminator
This marks the end of a3 command. If another command follows in succession, the ter-
minator may be omitied, but nol on any other occasion. [CRICHRSI3MMLFICHRS$E10))
i used. _
In the case of BASIC, executing the command in line (D) will automatically transmit the
data row in line & from the Centronics port (paraliel printer port).

(1 LPRINT "M100d,l16d0"
@ (W16 0] (o] (.11

2.1.2 The Plotter Unit

When using DXY-GL commands, the plotting unit can be selected. The plotting unit is the
actual length of 1 unit in the coordinate parameter. That is, if you wish to specify a distance
of Tmm, input 10 when 1 parameter unit is O.Tmim, and input 40 when 1 parameter unit is
0.025nmum,

However, a parameter whose unit is expressed with “mrm”™ or “%” will have no multiplying
effect on the plotting unit,

If RD-GL T commands have been set with the DIP switch, only 0.028mim can be selectad
for the plotting unit. But if the 0. Ymm unit is selected with the DXY-GL command and then
executed by caling RD-GL T with the “ A" command, 0.Tmm units are gvailable for use..
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2.2 DXY-GL Command Explanation

A

Circle Center

SFORMAT
Ax,y

SPARAMETER RANGE
—32768.0000 to +32767.4999

@®RELATED COMMANDS

G, K

@EXPLANATION

Sets the center coordinates for circies and ares using the x and y parameters. All coordinates are
absolute coordinates, and parameters must be in the range — 32768.0000 to +32767.4999.
The “+ " sign may be omitted. If a parameter outside the range is specified, itis ignored and the
previous value set with the A command remains valid.

When coordinates are set with this comrmand, they are valid until power is switched OFF or they
are set again. With the use of the G and K commands in particular, specification of parareters
exceeding the effective plotling area may be result in nothing being drawn at ail.

If the A command is not executed, the G and K commands will draw a circle or circular arc

around the center {0,0).

@ EXAMPLE

LPRINT "A 15¢0,1568"

B

Line Scale

BFORMAT
Bé

S PARAMETER RANGE

0 to 32767.4999

@DEFAULT VALUE

"B 80"

@RELATED COMMANDS

L, ALT
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BSEXPLANATION
Sets pitch for dotted lines, single dot-dash lines, and double dot-dash lines.

L3

l.—4 -— — — i

Fig. B-1

As [ is an inleger value where 0< ( £32767.4999, specification of a parameter larger than
the line length will result in the plotter drawing a solid line.

When a negative parameter is specified with the L command, pitch is adjusted so that an integer
value nurnber of patterns is drawn in the plotting area. This will resuitin dimensions which differ
slightly from the specifications.

The default value is ( =80.

When the pitch is set with this command, it is valid until power is switched OFF or the B or ALT
command is used to set a new piich.

@EXAMPLE

18 ' sk “B" COMMAND sk

2% LPRINT "M139¢@,2200"

3¢ FOR I1=2¢ TO 194 STEP 29 e
44 LPRINT "L2"

S@ LPRINT "B"; I +— Sets the pitch.

(X% LPRINT "PP=":1 This loop is executed five times.
74 LPRINT "11966,0"

84 LPRINT "R=1145,~-28@"

99 NEXT I -—
198 LPRINT "B&g"

119 LPRINT "H"

2.4



C Circle

SFORMAT
Cx,y.r,01,02 (,0d}

@PARAMETER RANGE

Xy, r . —32768.0000 to 32767.4999
61,42 . —32767 to +32767°

td : 17 t0 179.9999°

@RELATED COMMANDS
L, B, ALT

S EXPLANATION

Draws circles and arcs centered on the specified coordinates (x,y). Parameter r is the radius of
the circle or arc. x,y, and r must be within the range — 32768.0000 to +32767.4999. #1 is the
start angle and 02 is the completion angle, and #1 and #2 must be in the range —32767" fo
+327677. The “+” sign may be omitted.

When #1 <42 the circle or arc is drawn counterclockwise, and when #1 >+ 62 the circle or arc is
drawn clockwise.

Specification of the parameter #d enables the drawing of a polygon. #d must be in the range 1°
to 179.9999°, so that specification of #d as 60” will result in the drawing of a hexagon, and
specification as 457 will result in the drawing of an octagon. When #d is omitted, the default
value is b". When a large circle or arc is drawn, specification of #d as 6° or less permits drawing
ot a circle or arc with higher resolution.

#d is changed to an integer in order to divide (61 —#2} equally.

BEXAMPLE
14 " skkk "C'" COMMAND sesiox
20 LPRINT "“C5060,1500,3680,0, 360" «-(1 < ¢2:Counterclockwisa)
30 LPRINT "CG0%,1506,200,360,0" «(61.>42:Clockwise)
4¢3 LPRINT "l
58 END

] Ling 20

Line 30

(500, 1600)




D Draw

@FORMAT
D x1,y1,%x2,y2 -+ xn,yn

®&PARAMETER RANGE
—32768.0000 to +32767.4999

@RELATED COMMANDS
L, B, ALT

BEXPLANATION

Draws tines {starting at the current pen position} between poinis {x1,y1), {(x2,y2) -+ (xn,yn). All
coordinates are absolute coordinates and any number of coordinates may be specified in the
forrm (x coordinate, y c¢oordinate). Parameters must bs in the range —32768.0000 to
+32767.4999, and decimal fractions are rounded up or down to the nearest integer. The “+7
sign may ba omitted. If a parameter outside the range is specified, if no parameter is specified,
or if only one parameler is specified, an error ocours.

If an odd number of parameters (3 or more) has been specified, the pairs of parameters are ex-
ecuted in sequence bul the last odd parameter results in an error.

If the specified coordinates are within the plotting area, the pen will move as specified.
However, if they are outside the plotting area, the pen will move to the edge of the plotting area
and then be raised.

@EXAMPLE
10 ' skl D" COMMAND sk
2¢ LPRINT "Dﬁ,10@@,1@69,1@%0.19@@.0.9,@"
3¢ LPRINT "H"

{0, 1600} —_— {1000,1600}
(0,0) s {1400,0)
Fig. D1
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E Relative Circle

®FORMAT
Er,01,02 (,6d)

@PARAMETER RANGE

r . —32768.0000 to +32767.4999
01,62 . 32767 to +32767°

d ;1% 10 179.9999°

@SRELATED COMMANDS
L. B, ALT

BEXPLANATION

As with the C and G commands, the E command draws circles and arcs. They are drawn starting
from the current pen position. This enables drawing of a number of joined circle or arcs.
Parameter r is the radius of the circle or arc and must be within the range —32768.0000 to
+32767.4999.

01 is the start angle and (2 is the completion angle, and #1 and #2 must be in the range
~32767" to +32767°.

The “4" sign may be omitted.

When #1 <42 the circle or arc is drawn counterclockwise, and when 12> §2 the circle or arc is
drawn clockwise,

Specification of the parameter 0d enables the drawing of a polygon. #d must be in the range 1°
to 179.9989°, so that specification of #d as 60° will result in the drawing of a hexagon, and
specification as 45° will result in the drawing of an octagon.

When #d is omitted, the default value is B°. When a large circle or arc is drawn, specification of
fd as 5° or less permits drawing of a circle or arc with higher resolution.

fd is changed to an integer in order to divide (#1--42) equally.

90" 270° or —-90°

o
13807

380" 180° or —180 o

270° =270 or 80°

a2 01502

Fig. E-1
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SEXAMPLE

I ' skorok "E" COMMAND ook

20 LPRINT "M1G@@,1509"

3¢ FOR I=# TO 336 STEP 3@

44 LPRINT "E268@,";1;",";360+]
50 NEXT I

6@ LPRINT "H"

Fig. E-2

G A + Circle

®FORMAT
Gr, 01,02 (,4d}

@ PARAMETER RANGE

r . —32768.0000 to £ 32767.4999
61,62 . —-32767° to +32767°

7d ©17 to 179.9999°

@®RELATED COMMANDS
A L B, ALY
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SEXPLANATION

This command will draw a circle or arc from a center specitied by the A command.
Parameter r is used to specify the radius of the circle or arc and must be in the range
—32768.0000 to +32767.4999. f a negative parameter is specified, the drawing start posi-
tion {07) is set at the same position as when a positive parameter is specified (180°).

J1 is the start angle and #2 is the compietion angle, and #1 and #2 must be in the range
—32767° to +32767°. The “+ " sign may be omitted.

When 1 <92 the circle or arc is drawn counterclockwise, and when 81242 the circle or arc is
drawn clockwise.

Specification of the parameler #d enables the drawing of a polygon. #d must be in the range 1”
to 179.9999°, so that specification of #d ss 60° will result in the drawing of a hexagon, and
specification as 45° will result in the drawing of an octagon.

When ad is omitted, the default value is 5°,

When a large circle or arc is drawn, specification of #d as 5" or less permits drawing of a circle or
are with higher resolution.

This command is ignored when a parameler exceeding the relevant range is specified.

gd is changed 10 an integer in order to divide (81 — 62} equally.

1o

002 n 02
Fig. G-1
S EXAMPLE
1F ' stk "A™ "G COMMAND ek
29 LPRINT "A500,1588" -— Sets the coordinates of the center to (500,15001.

38 LPRINT "G506,,360" ~— Draws a circle with a radius of 500 at the center
49 LPRINT "H" coordinates (500, 1500).

o 4 gt (360°)

"A 500, 15007




H Home

GFORMAT
H

BEXPLANATION
If the pen carriage has the pen, it returns the pen to the pen stock and then moves to the view
position.

@EXAMPLE

14 ks "H" COMMAND st
203 OPEN “LPT1:*" AS #1

38 PRINT #1,"H"

| Relative Draw

SFORMAT
1AxT,Ay1,A%2,Ay2, -+ Axn,Ayn

D PARAMETER RANGE
—32768.0000 to +32767.4999

@SRELATED COMMANDS
L, B, ALT

@EXPLANATION

Draws a straight line from the current position to a point specified with the x and y increments
(Ax1,Ay1) and then draws ancther straight line from the resultant position to a point specified
with the next x and vy increments (Ax2,Ay2).

All coordinates are relative coordinates and any number of coordinates may be specified in the
form {x coordinate incremeant, y coordinate increment).

Numeric values that represent movement in the X te Y area from —32768.0000 to
+32767.4999 (world coordinates} are effective as parameters, and decimals are rounded up or
down to the nearest interger. The “+ " sign may he omitted. If the specified coordinates full out-
sicie the world coordinates range, the following action cannot be guaranteed.

If a pararneter outside the range of —32768.0000 to 32767.4998 is specified, if no parameter
is specified, orif only 1 parameter is specified, an error occurs. If an odd number of parameters
(3 or more) has heen specified, the pairs of parameters will be executad in seguence but the last
odd parameter will cause an error,
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SEXAMPLE
1¢ ' sexs "1™ COMMAND ek

29 LPRINT "1p,1044,1804,0,0,~1800,-1000,08"
3¢ LPRINT "“H"

Relative coordinate {1000,0)

({0, 1000) SRR {1000, 1000}
Relative coardiante (O, 1000} Retalive coordinate (0, — 1000}
(0,00 B {1000,01

Relative coordinate (—1000,0)

Fig. I-1

J Pen Change

@FORMAT
Jn

@ PARAMETER RANGE
0108

@DEFAULT VALUE
a1

@RELATED COMMAND
ASP

SEXPLANATION

Returns the current pen to its pen stock, replaces if with a different pen, and then returns to the
position prior 1o execution of the cormmand, When the current pen is specified, the pen carriage
does not move. An error occurs if a parameter other than 0 to 8 is specified. When this com-
mand is not executed but the drawing command is execuled using the default value n=1, the
platter will automatically draw with the No. 1 pen. When “J07 is executed, the pen carriage will
return the cuirent pen to the pen stock and take no other until the next pen is specified.
Wien the J command is executad, the pen carriage will change pens and raturn to its original
coordinate position.



@ EXAMPLE
19 ¢ ok "J" COMMAND skoiok

2@ FOR I=1 TO 8

30 LPRINT "J";l

40 LPRINT "M#,";1x1040

59 LPRINT "11499,9":LPRINT "P PEN No.";I
66 NEXT 1

7¢ LPRINT "J@"

PEN No. 8
PEN No. 7
PEN No. B
PEN No. 5
PEN No. 4
PEN No. 3
PEN No. 2
PEN No. 1
+Each pen draws a straight line
Fig. J-1
K A+ %

S FORMAT

Kn, 81,02

S PARAMETER RANGE

n o =9101 to +9101

£1, 82 © —32768.0000 to 32767.4999

®RELATED COMMAND

A, G, L, B, ALT

SEXPLANATION

Draws segment and indication lines for circles and arcs drawn with the A and G commands.

This command is only valid when the A cormmand has been executed.

Parameter n specifies the angle for the segment line, the top of the circle being 0% (90%) and
ong revolution being eguivalent to 100% (360°). Specification must be within the range

—=9101% to +9101%. The “+” sign may be omitted.

Specification of parameter n as a positive value results in the lines being drawn clockwise, and
specification as a negative value resulls in the lines being drawn counterclockwise, from the out-

side to the inside of the circle and of the specified length.

Parameter £ 1 specifies the distance of the end of the segment or.indication lines from the

center and must be in the range —32768.0000 to +32767.4999.




Fig. K-1

¢ 2 specifies the distance from the center of the circle at which the segmentation or indication
line begins, ¢ 1 specifies the distance from the center of the circle to the end of the line.
These lines are drawn in accordance with the value ( £ 1— { 2). With 0 1=circle radius and [
2=0, segmentation lines are drawn from the center to the periphery of the circle. If (1 is
specified as being larger than the circle radius, and 0<C ¢ 2 < circle radius, indication lines are
drawn from inside to outside the circle.

LPRINT "X 9,-508,0"

¢ 1=500

Fig. K-2

£ 1and €2 may be specified as negative values. In such a case, drawing is fram the 180° posi-
tion as with a positive value. For example, when a negative value is specified for a circle of radius
500 drawn with the A and G commands, the following is drawn.

£ 1 is drawn starting with a position of n=50 (270°), which is 180" from n=0 (90"),

LPRINT "K @,-504,580"

Fig. K-3

Since (2 is specified as 500, the plotter draws the value | 1~ { 2] that is, a line of tength
1000.



LPRINT "K ©,5606,-509"

D
N | S

Fig. K-4

A line of tength 1000 ( £ 1~ £ 2) is drawn from the 0% drawing start position.

19 LPRINT "“K 15,70%,3008"
11 LPRINT "P ABCD"
12 LPRINT "H"

ABCD
-

Fig. K-5

By setting £ 1> the radius of the circle, 0< £ 2 and ( 2 <radius of the circle, a segment line
can be drawn from the center to the circumference of the circle. This is used to draw pig graphs,
the characters explaining the graph then being drawn with the use of the P command.

SEXAMPLE
1808 ' &%k "K' COMMAND ks
119 LPRINT "A258@,1498"+————Ssts the coordinstes of the canter to
120 LPRINT “G58¢,6,360"« {2500, 10001,
. T —Draws a circle with a radius of 500,
130 A=¢
149 FOR X=1 TO §
154 READ B o Reads the data in B.
1649 A=A+B
179 LPRINT "K*";A;",506, 7"=+—Draws segment linas in the circle at
189 NEXT X the A% position,
1949 LPRINT "“H"
249 DATA 35,25,20,15,5

219

END



3K%

£0%
“A ZHG0, 10007

0" to 360"

*Ba caratul of the position at 0" to 360° degrees.

Fig. K-6

i Line Type

®&FORMAT
Lp

@ PARAMETER RANGE
—5to +5H

@DEFAULT VALUE
Lo’

S RELATED COMMANDS
D, L, C E G, K T,8, ~LT

SEXPLANATION

This command specifies the type of line.

It will only change the type of line to be drawn with the straight line commands D and |, the circle
comimands C, E and G, the segment line command K and the hatching command T,

The following 11 line types may be selected with p=—>5 to 5.
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P Ling type

Fig. L-1

The start and end positions of the line will differ depending on whether a positive or negative
value is specitied.

I

Start and end position whean parameter i3 2 negative value

Starl position when pararmeler is a positive value
Fig. L-2

If, for example, a rectangle is 1o be drawn with single dot-dash lines, specification of the positive
parameter {p=23} causes the end positions of the lines to vary depending on the line [engths to
be drawn, as in Example 1 below. Therefore, specification of the negative parameter (p=-—3)
wilt properly adjust the start and end points of the drawing according 1o the line lengths, as in Ex-
ample 2 below. In such cases the pitch may differ slightly, but when plotting circles or hatching
with broken or single dot-dash lines, the uniformity of the start and end poinis produces a more
attraclive result.

Example 1 Example 2

Fig. L-3



It a parameter outside the range —5 to § is specified, it is ignored and the previous value re-
mains valid.

The initial value of p=0 produces & solid line.

The “B” command {dotted line pitch specification) may be specified anywhere in the program.
When a line type is set with this command, itis valid untii power is switched OFF or the L or ALT
command is used to set a new parameter.

SEXAMPLE
14 ' ook "L COMMAND sk
299 LPRINT "M@,1280"
3¢9 FOR I=-5 TO 5
40 LPRINT "L." ! - Specifies the line type.
50 LPRINT "PP="; 1]
60 LPRINT "I1l1d0dg,0" ~-— Draws a straight line of 1000 in the

70 LPRINT "R-112@,19¢"w_ X direction.
8¢ NEXT I ~Moves — 1120 in the X direction and  =—
94 LPRINT "H" 100 in the Y direction with the pen up.

This loop 1s executed © times. —




(Y]] Move

BFORMAT
Mx,y

@PARAMETER RANGE
—32768.0000 to +32767.4999

S EXPLANATION

Moves the pen in the pen-up status to the point specified by the coordinate (x,y). Ali coordinates
are absolute coordinates and any number of coordinates may be specified in the form (x coor-
dinate, y coordinate). Parameters must be in the range —32768.0000 to +32767.4999 and
decimal fractions are rounded up or down to the naarest integer. The “+ " sign may be omitted.
If a parameter outside the range is specified, i no parameter is specified, or if only one
parameter is specified, an error occurs.

It an odd number of parameters (3 or more} has been specified, the pairs of parameters are ex-
acuted In seguence and the last odd parameter results in an error

However, if parameters are specified outside the effective plotting area but within the range of
- 32768.0000 to +32767.43999, the pen will not move. When the processed line data is
within the effective plotting area, the pen will again start to move correctly.

GEXAMPLE
10 ' wkk UM'" COMMAND ket

28 LPRINT "M@, 1066,1400,1000,1900,8,9,a"

{0,1000) (1000,1000)

.

.0 {10600,00
It move i pen-up status.

Fig. M-1



N Mark

& FORMAT
Nn

@PARAMETER RANGE
1to 15

@RELATED COMMANDS
S, A8l ASR

BEXPLANATION

The parameters n=1 to 15 are used to draw the special symbols in the table below centered on
the current pen position.

After drawing is completed, the pen carriage does not move to the next poisition as is the case
when ordinary characters are drawn.

Only one parameter may be specified. Symbol size is specified with the S command.

n

12 ‘4151617 :819 10 11 1213 14!15
Spacial symbol M : M

3
A+ X0T2IX Z Y X ¥ X | &

Table N-1

However, please note that when a part of the symbol extends beyond the drawing area, that part
will not be drawn and the symbol itself will he incomplete.

@ EXAMPLE
10 " oekdk UNUIYDET okoiek
2¢ LPRINT "S14":LPRINT "M128g,56@" -—Sets the size 10 14 and moves

30 FOR I= TO 15§ to coordinate {1200,500).

49 LPRINT "N";I:LPRINT "R1@d,d" =—Draws the special symbol and

568 NEXT I moves 100 relative to the X direction,
6¢ LPRINT "83" <—Returns the character size to

7¢ LPRINT "H" the default value.

ODO0A+XOLRZY AKX | &

Fig. N-1

219



P Print

@FORMAT
Pcl c2 -+ ¢cn

@®RELATED COMMANDS

Characler size @ S, ASI, ASR

Character siant  : ASL

Character type U, ASA, 2SS, "CS, “CA
Direction -0, “DR, "DI

B EXPLANATION

Draws the content of the parameters (characters, symbols, or variables) following “P”. The size
of the characters and symbols drawn may be altered with the S command. The characters and
symbols are drawn relative to the current pen position and the pen position is moved one space
1o the right after each character or symbol is drawn.

P Emm Q. 8mm

3.2mm
Current pen posit@on Position afier one characler or symbol is drawn
Idrawing tase pointl {when $==3 is the default value)

Fig. P-1

The characters from CHR${32) to CHR${126) are listed in Appendix C “Character Set Table” and
can be selected with RD-GL T commands (ACS, ACA, ASA, ASS).

BEXAMPLE
19 ' k&% "P" COMMAND ook
28 LPRINT v"Mb5ydg,15a0"
3¢ LPRINT "PABCDEFG"
49 LPRINT "H"

ABCDOEFG

Fig. P-2
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Q Alpha Rotate

@FORMAT
Qn

@PARAMETER RANGE
Oto3

@DEFAULT VALUE
“Qo”

®RELATED COMMANDS
ADR, ~Di

SEXPLANATION

Sets the drawing angle for characters drawn with the “P” and “N" commands. The parameter n
must be an integer between 0 and 3. If a value outside this range is specified, it is ignored and
the previously specified angle remains valid.

The initial value is n=0.

The character drawing angles are as follows.

IA_ <]:"\ DD
V)

o 80° 180" 270
(Default valug)

Fig. Q-1

When the drawing angle is set with this command, it is valid until it is set again or power is
switched OFF.

SEXAMPLE

19 ' sodors "Q" COMMAND sk
240 FOR I=0 TO 3

39 LPRINT "M15¢¢,1508"

44 LPRINT "Q";1 +Sets the drawing angle for characlers.
50 LPRINT "P Roland"

68 NEXT I

79 LPRINT "Q@" —Returns to the default value,

8¢ LPRINT "H"
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Roland

R Roland

pLIR | O
/ 0
&

YAl
yd E Q.
(15600, 1500) i
Fig. Q-2
R Relative Move
BFORMAT
RAx, Ay

SPARAMETER RANGE
—32768.0000 to +32767.4899

G@EXPLANATION

Moves the penin the pen-up status from the current position to a point specified with the x and vy
increments {Ax1,Av1). All coardinates are relative coordinates and any number of coordinaies
may be gpecified in the form {x coordinate increment, y coordinate increment).

The parameter must be in the range of —32768.0000 to +32767.4999, and decimal fractions
are rounded up or down to the nearest interger. The “+7 sign may be omitted.

However, if coordinates outside the absolute plotting area are specified, if a parameter outside
the range of —32768.0000 to +32767.4999 is specified, it no parareter is specilied or if only
1 parameter is specified, an error occurs. If an odd number of parameters (3 or mor2) has been
specified, the pairs of parameters will be executed in sequence but the last odd parameter will
cause an error.

SEXAMPLE
19 ' w#ox "R COMMAND sowx

2@ LPRINT "R@,1000,1068,0,0,-1000,-1000,0"

Relative coordinaze (1000,0)

{3, 10001 {1000, 1000}
>
Felative coordinate (0, 10001 Relative coordinate (0, —1000)
4
0,01 {1000Q,0!
Felative coordinate {(— 100001
Fig. R-1
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5 Alpha Scale

@FORMAT
Sn

SPARAMETER RANGE
Gto 127

@DEFAULT VALUE
"G

@RELATED COMMANDS
ALB, ACP

SEXPLANATION

Sets the size of characters to be drawn with the “P” and “N” commands. It has no connection
with the plotter units selected by the DIP switch.

The parameter n must be between O and 127 and, as shown in the table below, both the
character and symbol size as well as the character interval are drawn with the value (W 1) when
n=0.

When a parameter outside the range is specified, this command is ignored and the previously
specified S command is valid.

7 N

N

Ling spacing = in4- 1> 1.8 Character spacing = (n+ 1% 0.2

———< Charecter height = (n+1)x 0.8
S

Character width = In+11x0.4

When n=0 Character height : {0+ 1) X 0.8=0.8mm
Character width  : {O+ 1D x0.4=0.4mm
Character spacing: (0+11x0.2=0.2mm
Line spacing A0 F 1R 1.8=1.6mm

Fig. 5-1



The detault value is n=3.
When the size is set with this command, it is valid until it is set again or power is switched OFF.

SEXAMPLE
19 ' ks "S" COMMAND sk
2¢ LPRINT "M740,1586"
3% FOR I=5 TO 26 STEP 5

44 LPRINT "S8";I =~ Sels the size.

5¢ LPRINT "PS";1

6@ NEXT I

7¢ LPRINT "S53" =+ Returns to the default value.

8¢ LPRINT "H"

55105 1Hh S 20

Fig. 5-2
T Hatching
HFORMAT
Trx,y.d,t
@ PARAMETER RANGE
n 0t 3
x,y,d 1 —32768.0000 to +32767.4999
1 1t 4

S RELATED COMMANDS
L, B, AT

@EXPLANATION

Parameter n must be in the range 0 to 3 and decimat fractions are rounded up or down to the
nearest integer. It selects the following types of rectangles and hatching. If a parameter is
specified outside the permissible range, it will be ignored.

n=71: Hatching only
n=2: Rectangle only

n=23;
e 0.3-— Hatched rectangle

In the case of rectangles parameters x and vy specify the lengths of the horizontal and vertical
sides, and in the case of hatching they specily the lengths of the X and Y axes of the area to be
hatched.
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- X
Drawing stait position

Fig. T-1

Parameter d specifies the intervals between hatching lines and must be in the range

—32768.0000 to +32767.4999.
When only a rectangle is drawn (ie. n==2}), this parameter d cannot ba omitted as a dummy.

d
Pa 0.

)
////,

Fig. T-2

Parameter t specities the hatching angle.

The hatching angle is specified as 07, 45°, 90°, or 135" with the parameter t values 1, 2, 3, or
4. Decimal fractions are rounded up or down to the nearest integer. If a value other than one of
these four is specified, the T command is ignored. When only a rectangle is drawn (ie:n=2), a
value of 1 1o 4 must still be entered as a dummy.

-

Fig. T-3
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As well as hatching within a specified area, use of the hatehing interval in combination with t=1
or t=3 permits drawing of tables as shown below.

LPRINT "T3,504,309,250,3"
LPRINT "T1,509,369,50,1"

Fig. T-4
SEXAMPLE
19 ¢ #exx "T" COMMAND 1 sks&ok
2@ LPRINT "Mlog#,20¢"
3¢ LPRINT "T3,464,2006,20,2"
4% LPRINT 'H"

>/<? 0 45°
),
200
)
{1000, 2001 7 \ 400 -
Fig. T-5

1g " swex T" COMMAND 2 ok

2¢0 LPRINT "MS5@84,1aaa"

3¢ LPRINT "T3,2500,1508,500,3"
4% LPRINT "T1,25¢4,1509,250,1"
5@ LPRINT "H"

” .
1500, 1000) 7 Fig. T-6
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X AXxis

AFORMAT
Xp.a.r

@PARAMETER RANGE

p o 0,1

aq ¢ —32768.0000 to +32767.4999
ro 1o 32676.4999

SEXPLANATION

Draws from the current pen position.

The Y coordinate axis is specified with p=0 and the X coordinate axis with p=1. If parameters
other than O or 1 are specified, an error occurs.

q is used to specify the intervals on the scale and is a numeric value between —32768.0000 and
+32767.4999. r specifies the number of limes the scale is to be drawn and is a numeric value
between 1 and 32767.4999. Both g and r are rounded up or down to the nearest integer.

If a negative value is specitied for g, the coordinate axis is drawn in the negative direction (when
p=0 the scale is drawn downwards from Lhe current pen position, when p=1 the scale is drawn
leftwards trom the current pen position).

— Number of répeatls 1 . __

=l

—

w1

P .
b + + ¥ 1 ey | 4" 2mm

"
T

—»I g 4

Fig. X-1

The length of the graduation ticks is 2mm regardless of the plotter units selected by the DIP
switch. Naturally, any portions that exlend beyond the plotting area will not be drawn, so pleage
EXErisSe Care.
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SEXAMPLE
1@ 0 skwek "X COMMAND sk

29 FOR N=¢ TO 1
30 FOR 1=-50 TO 50 STEP 10¢¢

49 LPRINT "M15656¢,15@4"

59 LPRINT ®"X";N;",";I:",28" -—Draws a coordinale axis and scale.
60  NEXT I '

70 NEXT N

88 LPRINT "H"

"%0),50,20"
(1500,1600
A e e R RPN
g R e O
"%, 50,20" “X1,50,20"

"X0,—50,20"

Fig. X-2
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Y Curve

BDFORMAT
Ym,x1,y1,x2,y2, - xn,yn

S PARAMETER RANGE

m . Cto 3

xnyn : —32768.0000 to +32767.4999
m=Q--- Open curved line in absolute coardinates
=T Closed curved line in absolute coordinates
M2 Open curved line in relative coordinates
m=3« .- Closed curved line in relative coordinates

@RELATED COMMANDS
L, ALT

@EXPLANATION

This command connects the specified coordinates with a smoothily curved line. The specifica-
tion of the m parameler delermines whether an open or a closed curved line is drawn, and
whether the absolute ¢oordinate system or the relative coordinate system is used.

Open curve m=0 orm= 2 Closed curve m=1 or m=23

Vaiis. N

Fig. Y-1

When the m parameter is set to 0 or 1, the specified points are connected by an open or closed
curve respectively in the absolute coordinate system following the sequence (x1,y1) — {x2,y2)
s (XL, yng

When the m parameter is set to 2 or 3, the specified points are connected by an open or closed
curve respectively in the relative coordinate system following the sequence (from the current
pen pasition) — (Ax1,Ay1) =+ (Ax2,Ay2) -— {Axn,Ayn).

Note: The drawing of a closed curved line begins from the second specified coordinate pair.

The value of m must be between O and 3, and decimal fractions are ignored.

The values of the coordinate parameters must be within the range of —32768.0000 to
+32767.4999, and decimal fractions are rounded up or down to the nearest integer.

{in the relative coordinate system, the numeric values that can be expressed relatively must be in
the range —32768.0000 to +32767.4999 on the x and y axes to be valid.)
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Please note the following when using the Y command.

{n

When the m parameter is set to O or 1, failure to specify at least 3 pairs of coordinates wil!
result in an error.

When the m parameter is set to 2 or 3, failure to specify at least 2 pairs of coordinates wiil
result in an error.

Specifying points with the same, or extremely close coordinates, may result in a curve that
is Not Srooth.

Specifying points whose coordinates are separated widely, by comparison with the coor-
dinates specified just before, may result in a curve that is not smooth,

Be careful when specifying coordinates that fail on or close to the boundary of the plotting
area. Any parts of the curve that extend beyond the plotting area wiil hot be drawn.

As shown below, specifying the same coordinate values immediately before and after a
pararneter specification will result in an error.

Y1,500,500,500,1000,1000,500,500, 1000

Specification of the same coordinates

SEXAMPLE
1@ v s "Y" COMMAND m=@ soxok
2¢ LPRINT "Y$,509,500,500,1000,1000,500, 1606, 1995"

|
\J

Fig. Y-2

19 ' sk MY" COMMAND m=1 ook
2¢ LPRINT "Y1,506,500,5049,16009,190009,509,18040,14u0"
39 LPRINT "H"

S

Fig. Y-3
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Relative Curve

@FORMAT
_m AXE AV T AXZ A2, - Axn, Ayn
(However, at least 3 pairs of coordinates are required. )

S PARAMETER RANGE
m o Otol
Axn,Ayn o —32768.0000 to +32767.4999

@®RELATED COMMANDS
L, ALT

@ EXPLANATION

This Cornmand draws a smooth curve connecting a set of relative coordinates in the sequence
(AxT,Ay 1) {AX2,Ay2] = [Axn, Ayn). The specilication of the m parameter (0 to 1) deter-
mines whether the curve will be open or ¢losed, as shown in the figure below.

Note: The drawing of & closed curved line begins from the second specified coordinate pair.

Cpen curva =1 Clozed nurve =1

/ [\

Fig. -1

The m parameler may be either O or 1, and decimal fractions are ignored. Ccordinate

parameters that can be expressed relatively must be in the range of —32768.0000 to

+32767.4999 on the X to Y axes to be valid, and decimal fractions are rounded up or down to

the nearest integer.

Please note the following when using this command,

(1) Fatlure to specify at least 3 pairs of coordinates will resuit in an error.

{2) Avoid specifying points with the same, or extremely close, coordinatés.

(3} Avoid specifying points whaose coordinate pairs are widely separated from each other.

(4} Be careful when specifying coordinates that fail on or ciose to the boundary of the plotting
area. Any parts of the curve that extend beyond the plotting area will not be drawin.

(6 As shown below, specifying a parameter that returns to the same coordinate position in a
provious parameter will cause an emnor.

—1,500,500,0,500,500, — 600, — 500,500
{ b
Same coordinate position
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Note: When using the relative curve command, itis easy to overlook the specification of iden-
tical absolute coordinate values. Therefore, execise caution.

u

{Reference] The difference between the “__." command and the Y2 and Y3 commands.
The Y command begins drawing from the current pen pasition. However, the “__" command
begins drawing from the first specified coordinate. To begin from the current pen position,

LPRINT "_6,9,0,158,2086,15¢,-206,150,288"

it is necessary to specify (0,0) as the first coordinate pair. Please note the following example.

S EXAMPLE
19 " okek " COMMAND m=@ sk
2% LPRINT "_9,580,500,0,500,500,-500,4,586"

38 LPRINT "H"
\\»J

Fig. .2

19 ' ek " COMMAND m=1 okekok
290 LPRINT "_1,500,500,0,500,500,-500,0,598"
34 LPRINT "H"
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AN Up

The DXY-1000 senes may be used by calling RD-GL 1 commands from the DXY-GL mode. For
example, the RD-GL T scaling command may be called with the remainder of processing being
performed with the DXY-GL commands.

@FORMAT
A |RD-GL [ {‘;ommandr” parameter | - (, | parameter ) | terminator (;) |

- C
L

Note: As input following differs depending upon the RD-GL T command to be called,
see the section on the RD-GL T commands for details.

@FUNCTION
RD-GL 1 commands are called in the DXY-GL mode by entering “ A" followed by the RD-GL 1

command.
Note: DXY-GL commands cannot be called from the BRD-GL T mode.

@EXAMPLE
tse of the RD-GL I SL command (the command for specifying character slant} will draw
slanted characlers.,

18 ' #wx "N COMMAND sk
26 LPRINT "~SL1;"

38 LPRINT "Ss@"

48 LPRINT "P ROLAND"

58 LPRINT ""~SL;"

66 LPRINT "g3"

7¢ LPRINT "H”"

8¢ END
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CHAPTER 3
RD-GL 1

RD-GL T (Roland DG Graphic Language) is a graphic language that has been systematically
designed to operate a plotter efficiently. This language possesses 56 commands and has a high
degree of flexibility, allowing each command to be set in detail for the plotter’s individual maove-
ment.

When using cornmercial software, the user does not need to understand RD-GL 1, since the
software will analyze the user’ s drawing, choose the commands and output them 1o the plotter.
If you are wriling you own program, however, first study the basic concepts underlying RD-GL |
in this chapter and then learn the function of each cornmand in section “3.9 RD-GL I Cornmand
Explanation” ot CHAPTER 3.

«The follwing examples employ the BASIC language. Make any necessary modifications for your
particular hardware or version of BASIC.

«All charactler codes [ASCI codes) use decimal notation.

«CHR${character code) designates a character code.

*[ESCICHR$(27) or |ESC] designates a control character.

3.1 Summary of RD-GL 1
3.1.1 RD-GL I Commands by Type of Function

There are 56 cornmands in RD-GL T, and they can be roughly divided into the foliow seven
classitications:

{DInitialization commands

The initial conditions and other settings.
@ Coordinate control commands

For scaling or windows and the like.
(BPen control commands

Pen speed, carrisge maovement, drawing and the like.
(@Enhancement drawing commands

Various drawing commands.
GiLabelling commands

Commands that control labelling.
HOutput commands

Commands for output of data frorn plotter.
(HDigitize commands

Commands when using as digitizer.

HOuwtput and digitize commands are only effective when the connection with the computer
is a serial interface.

For an actual drawing, a program is created by combining the above commands. Each com-

mand function is explained in section 3.8 RD-GL T Command Explanation™ of CHAPTER
3.
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3.1.2 RD-GL [ Format

The RD-GL Tcommand format comprises the following four elements:

Commanid Celimiter Paramealsr Terminator
1
- |
1
1
]
............. i 0 o e o S 0 2
1 t 1 1 1
1 L3 ‘ 1 ]
i) L & 1. )
P A 5000 . 5000 '
.
l I | - |
| 1
:
Omission permitled Omission not permitted

{Delniler betweaen a paramater and a paratmeter)

Fig. 3-1

® Command
This instructs the piotter what sort of operation and setting to perform. it usaes two uppsr
or lower case characters. In the example of Fig. 3-1,it instructs the plotter to move the
pen to the coordinate specified by the parameter that follows the command.

@Papameter

This consists of coordinate values, characters and the like which are needed by com-
mands. in the example of Fig. 3-1, the command 10 move to coordinate 5000,5000 uses
parameters 1o designate the coordinate vaiues.

There are three kinds of command: (1) a command without a parameter, (2) a command
that requires a parameter and (3) & command with a parameter which can be omitted.
The parameter’'s meaning and range vary depending on the command. The =+ sign of a
numerical value parameter, such as a coordinate value, may be omitted. For commands

whose parameter may be omitted, the default value of the parameter will be set i i is
omitted.

@Delimiter
This is a divider between command and parameter or parameter and parameter.
Either a space “ " ora “,” may be used as a delimiter.
The delimiter hetween a command and a parameter may be omitted, but that between

parameter and parameter cannot be omitted. It does not matter how many delimilers are
used or where.

P,A,5000,5000;
PA 5098 5600,
PASOQG, 5004,
PASAOA+5A00

&
N



The delimiter may be written in the various ways shown above, but this manual uses the
following standard format:

PAGOOD, 5000,

@ Terminator
This marks the end of a command. If ancther command follows in succession, the ter-
minator may be omitted, but not on any other occasion. A semicolon ;7 is used.
Since tha LB command also considers the semicolon to be a character, [ETX] CHR$(3)
should be uzed as a lahel terminator.
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3.2 Initialization Commands

The “DF” and “IN” commands return a changed set value (filling interval, character size and the
like) to the defaull value. Setting the “IN” command has the same result as turning the power off
and then back on agairi. These commands are transmitted at the beginning of data.

Defauit Command DF
Initialization Command IN
Masking Input Command - M




3.3 Coordinate Control Commands

Coordinate commands handle such tasks as setting the coardinate units and origin, setting the
plotting area, rotating the coordinate axes and the like. They are used as needed.

3.3.1 Scaling
The coordinate system can be divided into two classes: the plotter coordinate systern and
the user coordinate system. Setting the user coordinates 15 called “scaling™.
Scaling permits the saiting of the coordinate units and the enlargernent or reduction of draw-
ings depending on the user’'s purpose.
The coordinate parameter for a command follows the piotter coordinate system until scal-
ing is executed; after execution of scaling, it follows the user coordinate systern while draw-
ing.
@Plotter coordinate system
The plotter coordinate system is the one active in the original condition, and is determin-
ed by the paper size setting chosen with the DIP switch and by the expand mode salec-
tion.
The coordinate origin (0,0} is at the bottom teft of the paper. In the plotter coordinate
syslem,

1 plotter coordinate unit = 0.02bmm

and thus to specify Tmm, 40 plotler conrdinate units must be specified. If inches are used
in the ANSIH system, please refer to following conversion formula:

1 inch = 1016 (plotter coordinate units

@ User coordinate system
In contradistinction to the plotter coordinate systern, tha user coordinate systemm can frec-
iy set any coordinate origin and coordinate unit. Once the user coordinate is set,
however, the command coordinate parameter follows the user coordinate system from
then on. It can freely set any coordinate units, but the actual values that can legally be
employed are shown helow:

—32768.0000 to +32767.4999

If coordinales are speciflied that fali outside the above permissible parameter setting
range, an error will result. When setting the user coordinates, caution must be exercised
50 the plotting area does not go bevond the permissible parametar selling range.

@ Setting scaling points P1 and P2
Scaling points P1 and P2 are the standard points used in scaling. Scaling is perfarmed by
setting P1 and P2 to points chosen by the user and then axecuting the SC command,
which determinegs the coordinate values for each point. Simply setting P1 and P2 will not
initiate scaling.

{1)Setting from the operation panel I
Move the pen to your desired point with the positioning key and then press the f?! B
kay whfle pressing the ENTER | %«Jy to set this position to P1. In the same way, press

the ! P2 key while pressing tho ENTER ‘kpy {0 set this position 10 P2,
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If only P1is set, P2 will mave the same distance as P1 and then autormatically be set to
that point. In setting by IP command, an error will result if P1 is set to a point that would
place P2 outside the plotting area. In setting by the operation panel, however, it is per-
rmissible to set P1 to a position that will place P2 outside the plotting area.

Pressing the [ P1 ot [7{?2‘ Ikey on the panel will move the pen to the respective posi-
tion, thug enabling you to confirm the current setting. If P2 is set to a point outside the
plotting area, the pen will move toward it but stop at the boundary of the plotting area

2:Setting by IP command
It is possible to set P1 and P2 by IF command, For example, if

"IPQ,0,4009,2504;"

is sent, P1T will be set to (0,0} and F2 will be set to (4000,2500). At this time, the
parameter’s coordinate value must he a plotter coordinate. When rescaling, the active
coordinate system is the user coordinate system but the parameter values will be the
plotter coorginates.

P2{4000,2500)

®
P1{0.0)

Fig. 3-2
In both the IF command and control panet setting, specifying only P1 will cause P2 to
move the same distance as P1 and will then automatically set it to that point. For exam-
ple, after executing the above statement to set P1 and P2, if

"1P1G0on,1006;"

is sent, P1 will be set at (1000,10001 and P2 will be set at (5000,3500).

F2{5000,3500)

(4000,2500) ¢

‘/‘/- P1(1000,1000)

(0,0}

Fig. 3-3

@ Scaling by SC command
The SC command determines the user coordinate values for P1 and P2 respectively after
they have been set to the desired positions. For example, if

"IP1G@Q,2000,4008,2500,;"
"sCe,1,4,13"
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is sent, plotter coordinate P1(1000,2000) will become user coordinate (0,0) and ploller
coordinate P2(4000,2500) will become user coordinate (1,11 (The SC command differs
arder.} Of course, a user coordinate can also be

from the IP command in the parameter
3-4. The coordinate values in plotting from here

set outside P1 and P2 as shown in Fig.
on will be based on this user coordinate system.

Fig. 3-4

If the SC and IF commands are executed in combination like this, the desired coordinate
can de s5et to the desired position. By setling values uselul in plotting, the programming

load can be reducead.

T P1and P? input command P
I Sealing command s5C
P

Paper size setting command

3.3.2 Windows

The plotting area set by the IW command is called the “window”. A command to draw put-
side the window will not cause an error, but the segments lying outside the window will hot
be drawn. The default value of the window is the maximum plotting area.

B
‘ L i tng Lo diaw Lally ogtgide the window,
_Wmdo-.v e the dottad Ines will nnt be drawn.
< P ™,
s N

(// ;
N

e ——

Fig. 3-5
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Command for inputting window W

3.3.3 Coordinate Axis Rotation

The coordinale axes can be rotated 90 degrees counterclockwise around a center at the
origin (0,0). The RO command is used.

Command for rotating coordinates RO




3.4 Pen Contorl Commands

3.4.1 Selection and Movement of Pen

If the drawing is simple enough, it can be done completely with pen control commands. [Ex-
ample 3-1] shows a simple drawing statement. In this example, a straight fine wiil be drawn
from coordinate (1000,2000} to (4000,8000).

[Example 3-1]
1¢ LPRINT
26 LPRINT
3¢ LPRINT
49 LPRINT

[Explanation]

"SPL™
tVPA; 1"

"PULGEY, 20063 "
"PD4009, 8900 ; "

Line 1¢  Selects No.1 pen.

Line 20 Specifies absolute coordinates.

Line 30 Moves the Noa.1 pen to (1000,2000} in pen-up position.

Lire 40  Moves the pen {0 (4000,8000) in pen-down position. (Straight drawing}

Command for pen selection Sp
Command for drawing absolute coordinates PA
Command for drawing relative coordinates PR
Command for pen-up movement PU
Command for pen-down movement PD
Command for setting pen velocity VS




3.5 Enhancement Drawing Commands

3.5.1 Drawing and Setting

Complex drawings are also possible by using only pen control commands, but RD-GL 1
possesses a variety of drawing commands. For example, it is easier to draw a rectangle by
the "EA™ command for drawing rectangles than by transmitiing four separate commands to
draw each side of the rectangle.

Drawing commands fall into two classes: commands that actually draw and commands
that perform various settings needed for drawing but do not themselves draw. Filling the in-
terior of a rectangle, for example, is done by the RA command, but the filling pattern is
specified by the FT command. That is to say, the FT command (which does not draw) detet-
mines the filling pattern and then the RA command starts the actual drawing

Command for drawing a rectangle at absolute coordinates EA
Command for drawing a rectangle al relative coordinates ER
Command for filling a rectangle at absoulte coordinates RA
Command for filling a rectangle at relative coordinates RR
Command for drawing a circle Cl
Command for drawing an arc at absolute coordinates AA
Command for drawing an arc at relative coordinates AR
Command for drawing a wedge EW
Comimand for filling a wedge WG
Command for specifying a filling pattern 1
Command for specifying pen tip thickness PT
Command for specifying line type LT
Command for setting length of graduation TL
Command for drawing X-axis graduations XT
Command for drawing Y-axis graduations YT




3.6 Labelling Commands

3.6.1 Drawing and Selecting Character Sets

The drawing of characters is done with the LB command. When the LB command is
transmitted, the plotier enters labelling made and draws the string of characters that follow
the LB command. For exampla, if

LPRINT "LBABCDabed";CHR$(3)

is sent, the plotter will draw “ABCDabcd” from the current pen location. [ETXICHR$(3) in
the above statement is a Iabel terminator which is appended to the character string 1o
releass the plotler from iabelling mode. If the label terminator is omitled, the next cornmand
sent will be interpreted as a string of characters. The label terminator can be changed with
the DT command.

The character set to be used by the LB command is specified by the CS8, SS, CA and SA
commands, which are listed in Appendix C “Character Set Table™.

The character codes for the characters that can be drawn are CHR$(33) to CHR$(126).
Among the control characters that cannot be drawn, from CHR$(0) to CHR$(32), the Tollow-
ing characters have special tunctions in labeliing. The other control characters will be ig-
nored.

[ETXICHRSI3): Terminates labelling maode
[BSICHRS(8): Maoves lell one space

[HTICHRS{9): Moves left half a space

[LFICHRS{10): Feeds one line down

[VTICHRS{11); Feeds one line up

[CRICHR${13): Maoves Lo head of line {carmiage return)
[SOICHR$(141: Selacts slternate character set
[SHCHES${15); Selects standard character set

Various settings can be selactad for the characters that are to be drawn. These include the
size of character (S1, SR), the drawing direction (DI, DR) and the character slant (SL) among

others.
Labelling commands LB
Command for specifying absolule characler size St
Command Tor specifying relative character size SR
Command for specifying absolute character drawing direction DI
Cornrnand for specifying refative character drawing direction DR
Cormmand for specifying character slant SL
Cormmand for defining user characiers ucC
Command for specifying symbel mode SM
Command for defining label terminators DT
Command for controlling character position CP




3.6.2 Character Sets

The DXY-1000 series provides 19 kinds of character sets. These are capable of drawing
other character fonts besides English. Symbols and characters differ according to the
character set.

Please refer to Appendix ¢ “Character Set Table” for the characters in each character set.

& Selection of ¢character set
Any two character sets you wish may be specified from the 18 character sets available to
the plotter: the standard character set and ihe alternate character set. The standard
character set is spacified by the CS cornmand, and the alternate characler set by the CA
command. The character set number is specified by the parameter that follows the com-
mand. When there is no parameter after the command or when initialization {“DF”, “IN”)
has been commanded, both the standard and alternate character sets will be specified by
the character sets that were selected with the DIP switches.
The selection of the character set to be used in the label is performed by the S8 and SA
commands. 1f the SS command is executed, the plotter will draw all subseqguent
characters in the standard character set; if the SA command is executed, the plotter will
draw all subsequent characters in the allernate character set.
Hera is a schematic illustration of the ideas in the above discussion.

Standard s
characier set v
- €S 1301039
A
Character set
actually used
SA Ot d
Ahernate Ca G100
character se " A
character sal 30 16 39

Fig. 3-7

If ISHCHR${15) is sent during labelling command (LB) mode, the current character set
will be changed to the standard character set; if ISOICHR$(14) is sent, it will be changed
to the allernate character set.

The letters {or symbols) inside the dotted boxes in Appendix C, “Character Set Tahle”,
automatically execute a backspace belore drawing. Therefore, when joining an added
symbol 10 & letter, draw the letter first and only then draw the added symbols.

Command far specilying standard character set GS
Cormmand for selecting standard character set §S
Command for specifying allernale character set CA
Command for selecting alternate character set SA




3.7 Output Commands
(Only with Serial Connection)

When the output command is sent to the plotter, the plottar will be ready t¢ output the data re-
quested by the command to the computer. This includes the current coordinate values, the pen
condition at those positions (up/down), error codes and the like. The computer can read this
data any time. Since the computer must receive the plotter output signal, only a serial connec-
tion can be usad. With a parallel connector, the computer cannot receive the daia oulput by the
plotter. It cannot, therefore, be used with this command.

This command is executed wnen data from the plotter is needed in drawing. |Example 3-2]
shows a simplified sexample.

[Example 3-2]
190 OPEN "COM1:96066,N,8,1" AS #1
114 PRINT #1,"0OP;"
120 INPUT #1,PLX,P1Y,P2X,P2Y
138 PRINT P1X,P1Y,P2X,P2Y
[Explanation)
Line 100  Opens the RS-232C port for communication.
Line 110 Transmits the output command OP for the coordinate values of scaling pointg P1
and P2.
Line 120  Reads cach coordinate vaiue.
Line 130 OQutputs data to the display.

Command for outputting pen position {piotier coordinate} and pen state OA
Cemmand for outputting pen position (user coordinate) and pen state OC
Command for outputting P1 and P2 oP
Command for outputting window Ow
Command for outputting coordinate values of maxirmum plotiing area CH
Command for outputting plotter coordinate units per Tmm OF
Cemmand for outputting platter machine name Ol
Coramand tor outputting optional parameter 00
Command for outputting etror code Of
Comimand for outputting status 0S
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3.8 Digitize Commands
{Only with Serial Connection)

The DXY-1000 series can function not only as plotters but also as digitizers. The digitize com-
mand, like the output command, can only be used with a serial connection. it cannot be used
with a paraltel connection.

[Example 3-3] shows a simplified example,

The digitize mode is activated with the DP command {line 110). in this mode, the pen carriage is
moved with T ;[T —r 13 w“\ to a point where the digitizing is required and then raised or lowered
with the | PEN U/D | key.

Pressing the {ENTER 3| key will store the pen’s user coordinate values and state (up or down) at
the current position in the plotter and then exit digitize mods.

The OD command dine 130) permits cutput to the computer. Line 140 then instiucts the com-

puter to read data from the plotter.

[Example 3-3]
148 OPEN "COM1:96@0,N,8,1" AS #1
114 PRINT #1,"DP,;"
12¢ INPUT "READY";R
138 PRINT #1,"Q0D;"
149 INPUT #1,X,Y,P
1568 PRINT X,Y,P
164 END

The method of using the OS command wili be described next. When the | ENTER |kay is press-

ed in digitize mode, bit 2 of the internal 8-bit status byte (bit value 4) will be set. Here is a sample
priogram the reads the status byte contents with the OS command and |, if the hit 2 value is “17,
branches to the OD command.

In the subrowtine from line 210 to line 250, the status byte is read and the bit 2 value searched. If
its value is 1, the program will return frorm the subprogram to the main program and read the X
and Y coordinate values and pen status from the plotier. Since the OD comimand clears this bit,
a single output is possible at line 150 and then another read occurs at tine 160 followed by
another sesarch of the status byte. Therefore, use of just the [ ENTEFLI key makes it possible (o
digitize at many poinlts.

[Example 3-4]

160 OPEN "COM1:960¢,N,8,1" AS #1
114 DIM X(26),Y(20),P(2%)

12¢ FOR I=1 TO 24

138 PRINT #1,"DP;"

140 GOSUB 219

150 PRINT #1,"0D;"

164 INPUT #1,X,Y,P

17¢ X(I)=X:Y(1)=Y:P(I)=P

1849 PRINT "No.,":;I;"(";X{(D);","3Y(I);™) ";PCD)
198 NEXT I

249 END
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218 ' wx%x STATUS BYTE CHECK
220 PRINT #1,"08;"

238 INPUT #1,8

249 IF (S AND 4)=¢ THEN 21¢
258 RETURN

Aok

Cormmand for setting digitize mode

Cormmand for releasing digitize mode

Command for outputting digitzed coordinates

DpP
oD
DC




3.9 RD-GL! Command Explanation

AA Arc Absolute

@FORMAT
AA XY, fc {,6d} [terminator]

@ PARAMETER RANGE

XY Center coordinates —32768.0000 to +32767.4999

e : Center angle —32768.0000° 10 +32767.4999°

#d . Resolution —32768.0000° to +32767.4999°
{default value: 5")

®EXPLANATION

Draws an arc centered on the specified X and Y absolute coordinates, by the angle specified at
fc, commencing from the current pen position. If more than a 360" angle is specified with 6c,
the drawing is done overlapping in the same location.

The resolution parameter specifies the smoothness of the arc.

The parameter is specified as an angle (*). The smoothest circles are mechanically drawn when
ad is specified with 0°. gd’s effective range is from 0 to 180°. If a value smaller than 07 is
specified, 07 will be set; if a value large than 1807 is spacified, 180" will be set.

0d is changed to an integer in order to divide #¢ equally.

As well as drawing circles and arcs, resolution parameter f#d may be altered to enable the draw-
ing of a destred polygon.

S EXAMPLE

160 ' sk "AA" COMMAND sk

119 LPRINT "PA;PU8BOUG,6000;"

129 FOR 1=1 TO 5

130 READ A:D=360/A

149 LPRINT “SP";1;";PD;AAGOAA,5800,368,":D;";"
150 NEXT I

164 LPRINT "PU;":END
176 DATA 2¢,12,8,5,3

Start position

" 18006,6000)




AR Arc Relative

@ FORMAT
AR AX,AY,A¢ {,0d) lterminator

B®PARAMETER RANGE

AX,AY  Center coordinates  —32768.0000 to +32767.4999

ae . Center angle —~32768.0000° to +32767.4999"

#d . Resolution —~32768.0000° 1o +32767.4999°
(default value: 5°)

BEXPLANATION

The AR command draws an are, cenlered on the specified AX and AY relative coordinates, star-
ting from the current pen position. If more than a 360° angle is specified with do, the drawing is
done overlapping in the same lacation. The angle of the arc is specified by ¢c¢. 0d specifies the
smoothness of the arc. The smoothest circles are mechanically drawn when #4d is specitied with
0", 0d’s effective range is from 0° to 180°_ If less than 07 is designated, 0" will be set and if

more than 180° is designated, 180° will be set.

Ad is changed to an integer in order to divide d¢ equally. The parameter value is specified in units

of degree (7).

BEXAMPLE
19@ ' doxi "AR™ COMMAND ksk
114 LPRINT "SP1l;PA;PUG00OO,2000;"
120 LPRINT "PD;AR@,-500,369,10;"
133 LPRINT "PU;"

[6Q00,20001

Fig. AR-1



CA

Designate Alternate Character Set

SFORMAT
CA character set number [terminator)
CA [terminator]

®DEFAULT VALUE
Designated by the DIP switch

SEXPLANATION

Designates an alternate character set in the same manner as the CS command.

Character set numbers can be from 0 to 4, 6 to 9, or 30 1o 39. The CA command with a
parameter out of the specified range will cause an error and the command will be ignored. Note
that a character set desighated by the CA carnmand can only be printed when it is selected as an
alternate character sét by the SA command or [SOICHRS(14). For details refer 1o “3.6.2

Character Sets” in Chapter 3.

SEXAMPLE

1¢
24
39
44
58
60
74
80
9¢

todekok
OPEN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

"CA" COMMAND sk

"LPT1:" AS #1
#1,"IN;SP1;PALOGG, 1000, "
$1,"C8@;CAT"

#1,"88;
#1,"LBy=";CHR$(3)
#l,"SA;"
#1,"LB";CHRS(126) ; CHRS (3)
#1,"88;"

139 PRINT #1,"LBx+1";CHR$(3)
119 PRINT #1,"SPg;"

y=%X+1

Fig. CA-1




“(:l Circle | WJ

@FORMAT
Clr {,0d} [terminator]

@PARAMETER RANGE

r o Radius = 32768.0000 to +32767.4999

4d : Resolution —32768.0000° to +32767 .4999°
(cefault value: 5°)

SEXPLANATION

The Cl command draws a circle of radius r centered on the current pen position. The specifica-
tion of parameter Od can be used io draw polygons. For example, 0d=60" forms & hexagon and
1d=45° forms an octagon. If ¢d is omitted, the default value of b is used.

fd specifies the smoothness of the arc. The parameter value is specified in units of degree ().
The smoothest circles are mechannically drawn when dd is specifiad with 07, gd's effective
range is from 0° to 180", If less than 0° is designated, 07 will be set and il more than 1807 is
designated, 1807 will be set.

@ EXAMPLE
1@ * oksor "CI"™ COMMAND sk
119 LPRINT "SP1;,PA;PUGOGEA,1666,"
1200 LPRINT "Cl11408;"

Fig. Ci1
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CP Character Plot

@FORMAT :
CP number of character-space fields in X direction, number of characler-space fields in Y direc-
tior: {terminator]

CP {terminator]

@PARAMETER RANGE
—128.0000 to +127.9999

SBEXPLANATION
The area of one character, including the spacing between characters, is called the character
cell. The relationship between character cell and character size is shown in Fig. CP-1.

ToSpace

r——
Character et —~<_ | |
] |
| |
N Sasandl | 1 iine

. : I |
Character height i ]
= (.5 line 1 — I

o —’:,—;;—L

g

T— Origin poinit of the next chracter
Grigin point of character -

Character width = 0.67 space
Fig. CP-1

Parameters take values in the range — 128.0000 to +127.9999. A positive value moves the
pen right or up, and a negative value moves it left or dowr. The parameter varies according to
the character size. Note that the direction varies with print direction as shown in Fig. CP-2.

Up (3
T
Paft (=) e ABCDabcd DI 4, O;ep Right {+) Fant divaction
‘L Q
Down (-}

Down {(—}

%
flight [ +) 4= ‘1L~ 1{ D2QRGI8VYeP Left (=) Prnt dwection
i =
Up (+1]

Fig. CP-2
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The CFP cammand with no pararneters provides a carriagas return [CRICHR${13) and line feed
[LFICHRS{10). Since the CP command designates the moving distance of the pen by the
number of character-space fields, it can be more conveniently used in printing than tha PA ar PR
caommand. :
A printing example using the CP command follows. Note the flugh left printing along the line.
The following example uses the CP coramand to draw left jstified characters.
SEXAMPLE

148 ' sk CP COMMAND  sors

119 LPRINT "IN;PA3G@G, 306a; "

1268 LPRINT "SP1;8I:"

138 LPRINT "LBCP INSTRUCTION'";CHRS(3)

149 LPRINT "CP-7,-2:PR¢,¢;"

EH¢ LPRINT "LBTHE"; CHA$(3)

164 LPRINT “CP; LBCHARACTER" }CHRS(3)

179 LPRINT "CP; LBPLOTY;CHR$(3)

188 LPRINT "CPiLBCPINSTRUCTION,CP";CHRS (3)

199 LPRINT "Spg;"

CP INSTRUCTION

THE

CHARACTER

PLOT
CPINSTRUCTION, CP

Fig. CP-3

o

CS Designate Standard Character Set

SFORMAT
CS character set number [terminator]
CS [terminator]

@DEFAULT VALUE
Designated by the DIP switch

G EXPLANATION

DXY-1000 series has nineleen character sets. These are used to plot characier fonts other than
English. The valid character set numbers are 0 to 4, 6 to 9, or 30 to 39. Refer to Appendix C
“Character Set Table”.

The CS command with a parameter other than these valid ones will cause an error and the com-
mand will be ignored.

if there is no parameter or the plotter is initialized; the character sets specified by the rear panel
DIP switches are selected as the standard and alternate character sets.

For the relation to the CA, SA and S8 commands refer to “3.6.2 Character Sets” in Chapter 3,



SEXAMPLE
foderx CS COMMAND st

OPEN "LPTL1:" AS #1

PRINT #1,"IN;SP1;PA1G0G, 1000
PRINT #1,"CS1;"

PRINT #1,"8Ss;"

PRINT #1,"LBtan({/3)=\3";CHR$(3)
PRINT &1,"SPg;"

L
2@
K14
4.
Hs
6y
G

tan (n/3) =v3

Fig. CS-1

DC

Digitize Clear

@ FORMAT
DC [terminator]

{For serial connaction only)

DEXPLANATION

When the DC command is received, the digitize mode is terminated,

Coordinates are not stored. The DC command uses no parameter. For details, refer to “3.8
Digitize Commands” in Chapter 3.

SEXAMPLE

16
20
36
44
59
6Y
764
&4
434]

bR

DC COMMAND ik

OPEN "COM1:9644,N,8,1" AS #1

PRINT
PRINT
INPUT
PRINT
INPUT
PRINT
PRINT

#1,"DEs"

"Press ENTER key, then press RETURN Xkey."
A

#1,"0Dy"

#1,X,Y,P

MXO=MIXGT Y=Y u/D =P

#1,"DCy "
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DF Default

O®FORMAT
DF [terminator]

O@EXPLANATION
Sets the character size and slant to the default status (see Table DF-1) but the position of
scaling points of P1 and P2 remain unchanged.

Function Equivalent command Default status
Plotting mode PA; Absolute corrdinates
Printing direction DR; Right horizontal
Line type LT; Solid line
Line pattern length LT; 4% of diagonal line of P1 and P2
Input Window IW; Maximum plotting area
Character size SR; Width = 0.75% of (P2x—P1x)
Height = 1.5% of (P2y—P1y)
Symbol mode SM; Off
Scale length T X scale = 0.5% of (P2x—P1x)
Y scale = 0.5% of (P2y—P1y)
Standard character set CSs; 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; Cleared
Scaling SC; Not scaled
Pen speed VS; 420mm/s
Label terminator DT CHR$(3); [ETX]JCHR$(3)
Table DF-1
@ EXAMPLE

19 ' sxx%xx DF COMMAND 3
20 OPEN "LPT1:" AS #1
39 PRINT #1,"DF;"

3-23



DI Absolute Direction

SFORMAT

DI run, rise [terminator]

DI {terminator] ()O
®PARAMETER RANGE 6\0
—128.0000 t0 +127.9999 <> rise

®DEFAULT VALUE
“DI1,0;"

G
p2.

L«ts»-———-—mn ———o]

Fig. DI-1

@ EXPLANATION

The DI command designates an absolute direction, independent of the nositions of P1 and P2.
The reiationship between the two parameters, run and rise, designates a direction as shown in
Fig. DI-1. Run and rise are values within —128.0000 to +127.9999. Rise=0 designates a
horizontal direction, and run=0 a vertical direction. If both are zero, an error will result. For a
known print angle ¢, "DI”; cos#;”, “;sinft;”.” can be executed.

run rise
30 o 1 I
~4 45* a5 1 [
= ] o -
o/ 90" 0 1
O .) / 1 35‘. ~ :l ,.II....
1 80:‘""“*'—"" oh 180 | 1 | @
2057 | -1 | -1
! s | 7T 1

Fig. DI-2

The DI comimand with no parameters will default to the vaiues "DI1,0,” (horizontal). If a single
or three ar more parameters are used, the command will be ignored.

A direction set by the DI command remains effective until a new DI or DR command is executed
or the default values are enabled by the IN or DF command.

S EXAMPLE
100 ' Skkx DI COMMAND  sksor
119 LPRINT "IN;PA4500,4500;SP2;"
126 LPRINT "DI1,1;LB -~ 45deg--";CHR$(13);CHR$(3)
133 LPRINT "DI@,1;LB -- 9ddeg~-";CHR$(13);CHR$(3)
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149 LPRINT "DI-1,1;LB -- 135deg--";CHR$(13);CHR$(3)

156 LPRINT "DI-1,8;LB -- 18@deg--";CHRS$(3)
160 LPRINT "DI-1,-1;LB -- 225deg--";CHR$(13);CHR$(3)
176 LPRINT "DI@,-1;LB -- 27@deg--";CHR$(13);CHR$(3)
184 LPRINT "DI1,-1;LB --315deg--";CHRS$(3)
199 LPRINT "DI;LB --DI COMMAND--";CHR$(3)
|
|
0 ’
N /
\q§ o 853
) N &
&% 1 >
a7
AN
—-P=p0o8 -
//l \\9
NI
SN %
PR R
@ --D1 COMMAND--
|
Fig. DI-3
DP Digitize Point

(For serial connection only)

OFORMAT
DP [terminator]

@EXPLANATION

Receiving the DP command, the plotter is set to the digitize mode and ready to digitize.
By pressing the key, X and Y coordinate values of the current pen position and
pen up/down condition are stored in the plotter. At the same time, bit 2 of the status byte is
set and data of the digitized point are ready to be output. The DP command uses no
parameter. For details, refer to “3.8 Digitize Commands” in CHAPTER 3.

O®EXAMPLE

18 ' *x%%x "DP'" COMMAND sk

26 OPEN "COM1:960¢0,N,8,1" AS #1

39 PRINT #1,"DP;"

49 PRINT "Press ENTER key, then press RETURN Kkey."
50 INPUT A

64 PRINT #1,"OD;"

79 INPT #1,X,Y,P

84 PRINT "X =";X;" Y =";Y;" U/D =";P

99 PRINT #1,"DC;"
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DR Relative Direction

@®FORMAT O
DR run, rise [terminator] O
DI Jterminator} 60

®PARAMETER RANGE

—128.0000 10 +127.9999 V®<)

@DEFAULT VALUE
n DR 1 ,0;”

. e L1 L ey -

Fig. DR-1

S®EXPLANATION

The DR command parameter “run” is specified by a percentage (%) of (P2x—P1x} and
pararneter “rise” is specified with a percentage (%) of (P2y—P1y). The rslationship betwsen
“run” and “rise” is shown in Fig. DR-1. Note that the plotting direction varies with the positions
of scaling points P1 and P2. The values of “run” and “rise” are within —128.0000 to
+127.9999. “rise” =0 designates a horizontal direction, and “run” =0 designates a vertical
derection. If both are O, an error will resutt.

The DR command without a parameter defaults to the value "DR1,0;” (horizontal direction}. if
there is only 1 parameter, or 3 or more pararneters, an error will result and the command will be
ignored.

The sign of the parameters determines the quadrant of the plotting dirgction, with the current
pen position as the original print.

"2 run rise
ax E +
@ PEN T i3 - ¥
. i3 =
) @ @ + -

Fig. DR-2
S EXAMPLE
16 Y e DROCOMMAND  deolok
26 OPEN "LPT1:" AS #1
36 PRINT #1,"IN;"
A PRINT #1,"1pPu,d,5000,10006;"
59 PRINT #1,"SPLiPAIGGY, 1066, "
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64 PRINT #1,"SI;DR1,1;LBDR1,1(1)";CHR$(3)
79 PRINT #1,"CP;1P0,9,10000,5000."

8¢ PRINT #1,"SI;DR1,1;LBDR1,1(2)";CHR$(3)
90 PRINT #1,"SP@;"

Ty
—
~

NG

Q 0@\’\.

Fig. DR-3

DT Defined Terminator

OFORMAT
DT character [terminator]

@EXPLANATION

The DT command is used to change the label terminator when the standard setting label ter-
minator, [ETX]JCHR$(3), cannot be used.

The ASCIl control character [NULLICHR$(O) cannot be defined as a label terminator,
however, normal function of the character is also executed, or printed if it is a printable
character. For example, when [LFICHR$(10) is defined as a label teminator it releases the
print mode and, at the same time, mades line feed. When “Z” is used as a label terminator,
the print mode is released and “Z” is drawn at the end of the print. Normally, it is recom-

mended to used a control code as a label terminator.

The DT command with no parameter does not reset the label terminator to [ETXICHR$(3),
because the command “DT;” defines “;” as a label terminator.

Therefore, use the DF or IN command, or execute "DT”;CHR$(3);”;”, to reset the label ter-
minator to [ETX]JCHR$(3).

O®EXAMPLE

19 ' sokx DT COMMAND sk

28 OPEN "LPT1:" AS #1

3¢ PRINT #1,"IN;SP1;"

49 PRINT #1,"DT";CHR$(1)

54 PRINT #1,"PA1900,1009;LBSOH";CHR$(1)
64 PRINT #1,"SP@;"

SOH

Fig. DT-1
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EA Edge Rectangle Absolute E

BRFORMAT
EA X,Y [terminator]

S®PARAMETER RANGE
—32768.0000 to +32767.4999

@EXPLANATION
An EA command without parameters is ignored.
Draws a rectangle specified with the X and Y coordinate values. Drawing begins from the cur-

rent pen position.

=.

s

Current pan position {Start position)

The pen returns 10 the start position after drawing is completed.

Fig. EA-1

The drawing direction and the position of the rectangle will change depending on the parameter
values for the pen position, as shown in Fig. FA-Z.

EA 1000,3000 | g -
¥ A ¥
e 12000,20000
= .dv'-"""‘; Current pen position
A Y A
[ EA 1006, 1000 | - > TEA 3000, 1000 |
Fig. EA-2

3-28



@EXAMPLE
Ly * skrac "EAY COMMAND ok
110 LPRINT “SPL;PA;PULlGGY, 10600, "
129 LLPRINT "“EA2860,2003;"

{2000, 2000}

(1000, 1000)

Fig. EA-3

ER Edge Rectangle Relative

@ FORMAT
ER AX,AY [terminator]

@ PARAMETER RANGE
—32768.0000 1o +32767.4999

@EXFLANATION

An ER command without parameters is ignored.

This command draws a rectangle whase diaganals are determined by the refative distance in X
axis direction and the relative distance in the Y axis direction starting from the current pen posi-
tion, as shown in Fig. ER-1.

— X divided difference, Y divided ditferencs)

e
-

_—_

- Cursent pen posttion (Start pazition)

The pen returns o the start position atter drawing is complated.

Fig. ER-1



The drawing direction and the position of the rectangle will change depanding on the parameter

values for the pen position, as shown in Fig. ER-2.

ER —1000,1000 | o ”

{1000,3000) {3000,3000)
14 A v
¥ '.c.\__:‘
o
== Current pen podition
(2000,20003
3 ] 4
(1000, 1600} <y N 13000, 1000)
TER = 1000, - 1000 | ER 1000, — 1000 |

Figy. ER-2

®EXAMPLE
196 %o “"ER" COMMAND %%
119 LPRINT “SPLl;PAPU280W, 2066 ;"
120 LPRINT "ER1G0H, 18353

\
\
1000
/
T
o .
{2000, 2000
Fig. ER-3
i
EW Edge Wedge
BFORMAT
EW r,i1,0c (,0d) [terminator]
®PARAMETER RANGE
r © Radius - 32768.0000 to +32767.4999
41 Start angle —32768.0000° to +32767.4999°
#C - Center angle - 32768.0000° to +32767.4999°
fd: Resolution —32768.0000° to +32767.4999°

(default value:5")



@EXPLANATION

This comimand is ignored unless the parameters are specified.
When drawing is completed, the pan returns to the start position.
Since the base point varies with the sign of the radius parameter, care is required with its
specification. The angle relative to the base point varies according 1o the sign of the start and
center angie parameters.
The resolution specifies the smoothness of the circular arc of the wedge. The parameter is
specified as an angle ("), The total number of chords per arc is limited to 90. For example, when
#o=360", resolution #d cannot be set to a value less than 4° no matter what value is specified.
The drawing direction changes depending on the sigh of the parameter, as shown below in Fig.

EW-1.
ar EVW 2000,20,45,5 | e EW 2000,80,— 45,5
EW — 2000, — 90,455 Var Tt EW 2000, — 90, - 46,5
< ®, @
445459
T Center position
\{// enter pe
/435045%
@Yo
@ EVW —2000,90, 45 5 EW —2000,00.45 5
EV‘:‘ 2000, —90,- 45,5 _}‘_ 1 EW 2000, —80,45,5
Fig., EW-1
SEXAMPLE

146 ' sckk P"EWY COMMAND sk

118 LPRINT "PA;PU20G®, 088"

12¢¢ FOR I=1 TO 4

130 KREAD AS

148 LPRINT “EW";A$;";"

158 NEXT 1

160 DATA "~2000,-99,45,5","-2000,-98,-45,5"

1786 DATA "206d¢,-99,-45,5","2606,-96,46,5"

/,/’“"[““\.\
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FT Fill Type

SFORMAT
FT n(,d (0} [terminator]
FT [terminator]

®PARAMETER RANGE

n : Type 1tobh

d . Spacing 0 to 32767.4999

# : Angle —32760° to +32760°
@DEFAULT VALUE

n=1

d=(P1—-P2}>0.01

¢ =0

®EXPLANATION

[r: Pattern}

The following three patterns are specitied by number.
1:Bidirectional shading

2:Unidirectional shading

3:Hatching ()

4:Cross hatching (EE3)

bilgnored

If the pattern is not specified, the default value of 1 is set.

id: Spacing]

Used to specify the spacing belween the parallel lings used for hatching and c¢ross hatching.
When nis 1 or 2, this parameter is ignorad and the value specified with the PT command is us-
ed.

When d is not specified, the d value specified with the previous FT command is set. If there is no
previcus FT command, the default value (1% of the P1,P2 apacing) is set.

d is ignored if specified as 0, and the PT command value specified at that time is used.

[¢: Angiel

Specifies the angle of the lines used for shading and hatching in increments of 45°. If O is
specified, horizontal lines are drawn, if 90 is specified, vertical lings are drawn and if 45 is
specified, lines at 45° are drawn. If the angle is not spacified, or if other than multiples of 45 are
specified, the value specified with the previous FT command is set. Hf there is no previous FT
command, O is set.



@EXAMPLE
14 ' sk BT COMMAND ok
200 OPEN "LPT1:"™ AS #1
39 PRINT #1,"SP1;PT@.3"
49 PRINT #1,"PASOG,1800;"
5% PRINT #1,"FT1,0,0:"
6 PRINT #1,"RR508,540;"
749 PRINT #1,"PA106o,10806;"
84 PRINT #1,"FT4,186,456;"
83 PRINT #1,"RR6¢#,Lpa;"
183 PRINT #1,"SpP¢;"

M input Mask

BFORMAT
IM error mask vaiug {terminator|
IM [terminator]

@EXPLANATION

The error mask value is the sum of the errar mask bit values (the numbers in Table IM-11 of the er-
rors to be determined. If a set bit error oceurs, the ERROR LED on the operation panel wilt flash.
For example, the standard error mask value 223 {128+ 64+ 16-+8+4+2+ 1) will cause the ER-
ROR LED to flash when an error other than Error No.6 ocours.

Since Error No.4, No.7 and No.8 are not used, an error mask value of 23 (which excludes these
three} means the same as the standard set value 223,

Erfer mask bit value Error No. Meaning
1 i Liniecognizable command issued
2 2 Wrong number of parameters
4 3 Parameler out of range
8 4 Unusead
16 o Unuzable character designated
32 6 Coordinate ovaerflow
64 7 Unused
128 8 Unused

Tabla IM-1




The OF command can be used to learn the error contents when the POWER/ERROR LED of the

plotter is flashed.
The errar mask value is set to 223 by the standard or initial setting.
The IM command with no parameter or with a parameter out of the range sets the error mask

value to the standard setting value, 223.

SEXAMPLE
19 ' saox [M COMMAND ek

24 OPEN "LPT1:"™ AS #1
3% PRINT #1,"IM222;"
44 PRINT #1,"XX;"

IN Initialize

SFORMAT
IN [terminator]

GEXPLANATION
Performs the following settings in addilion to the default settings of the DF command.
(11 Pen up (PU;)
(2) Sets the scaling points to the default valtes (IP;)
(31 Clears any arrors and the sets the third bit of the status byte
(4) Sets the rotate coordinate system to the default values (RO;)

B EXAMPLE

16 ' skx [N COMMAND ek
26 OPEN "LPT1:"™ AS #1
38 PRINT #1,"IN;"

P Input P1 and P2

@SFCRMAT
P P1x,Ply (,P2x,P2y] [terminator]

@PARAMETER RANGE AND DEFAULT VALUE

The parameter range will he the range of the maximum plotting area, as shown in Table IP-1,
that can be changed by DIP switches 1-@), 1-@ and 1-&).

Decimal fractions are rounded down and values that are not included in Table iP-1 will be con-

sidered errors.
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Paper size X s
A3(ISD) O~ 16158 0 - 11640
A4(ISQ) G - 11040 0~ 7721
B(ANSI} 0 - 16640 0~ 10365
A(ANSH 0~ 10365 0~ 7962
EXPAND 0 - 17272 0~ 11880

Table IP-1 Maximum plotting area

Default values vary with drawing size.

Paper size Pix, Py P2x.P2y
A3{ISO) 170,602 1537C. 10602
A4S0} 603,621 10803,7721
B{ANSH 522,259 16722,102569
A[ANSI) 25,586 102506,7726

Table IP-2 Default values of P1, P2

SEXPLANATION

The coordinates of P11 and P2 are specified in plotter coordinates. Therefore, the X and Y coor-
dinates must be within the range shown in Table IP-1 in order to insure that P1 and P2 are within
the maxirnura plotting area.

The IP command without parameters sets P 1 and P2 to the initial values shown in the Table 1P-2.
The IP command is used to set P1 and PZ to given values or reset them to the initial values. P1
and P2 (the scaling points) serve to determine the positional refationship between the plotter
coordinate system inherent in the plotter and the user coordinate system whose scale is provid-
ed by the user. The user coordinate scale is specified by the SC command.

If the IF command is executed with P2x and P2y omitted, F2x and P2y are moved automaticaliy
the same distance that P1x and Ply are moved. That is, the value P2x—P1x and P2y—P1ly
become the same after execution of the IP command as before execution of the IP command
However, if P1 1s set so that P2 falls oulside the plotting area, an error will occur and the value
will he ignored.

BEXAMPLE
1¢g " sk [P COMMAND ok
2¢ OPEN “LPTL:™ AS #1
36 PRINT #1,"IN;SP1;PAG,4,"
46 PRINT #1,"1P¢g,¢,2000,1086;"
¢ PRINT #1,"SCe,146,4, 186, "
64 PRINT #1,"EA106,106;"
7¢ PRINT #1,"SPdg;"

Fig. 1P-1
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W Input Window

SFORMAT
IW X1 lower left, Y1 lower left, X2 upper right, Y2 upper right iterminatar)

IW [terminator]

S®PARAMETER RANGE AND DEFAULT VALUE

The default values and range of the parameters are the maximum plotting areas as shown in
Table IW-1, and can be changed by DIP switches 1-@&), 1<% and 1-&). If the window is sct
beyond this range, the window will be the boundary of the maximum plotting area without error.

Paper size X Y
A3(1S0 0 ~ 16168 0 ~ 11040

o AA(I50) 0~ 11040 21
BIANSI) 0 18640
AIANSI) T o~ 10365 I
EXPAND 0 ~ 17272

Table IW-1 Maximum plotting area

SEXPLANATION

Four parameters are determined as plotter coordinates and indicate the X and Y ¢oordinates of
the lower left corner and upper right carner of the window.

If the X1 value of the lower left corner is greater than the X2 value of the upper right corner, or
the Y1 value of the lower left corner is greater than the Y2 value of the upper right carner, the
parameter vaives arc antomatically changed, with X2 always greater than X1 and Y2 greater
than Y1.

The window is set to the default values afier the power is switched ON or the IN or DF command
is executed.

This command is used to restrict the plotting area when the paper is smaller than the plotting
area or when a part of a drawing is to be plotted.

S = Window

7 Plotting area

Fig. IW-1
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@ EXAMPLE
19 ' swxx [W COMMAND s
2¢ OPEN "LPT1:" A8 #1
39 PRINT #1,"IN;IWLIG06,1000,2000,2006;
49 PRINT #1,"8P1;PAL1S4G,1500;"
5¢ PRINT #1,"CI554;"
8@ PRINT #1,"SpP#;"

LB l.abel

@FORMAT
LB character string liabel terminator]

S RELATED COMMANDS
DT, CS§, 8§, CA, SA, DI, DR, SI, SR, SL

@EXPLANATION

The LB command sets the plotter to print mode. in print mode, all input is interpreted as
character stiings until a label terminator is received. The label terminator is initially set to [ETX-
ICHR$(3), which can be changed using the DT command.

Character sets that are used in printing with the LB comrmand inciude those designated by the
C8S, §S, CA, or SA command, ASCIl codes 33 o 127. The direction of the character string is
specified by the DI or DR command, the size by the Sl or SR comrnand, and the slant by the SL
command.

In printing by the LB command, the current pen position is the left lower corner of the first
character.

Therefore, before executing the LB command, the pen shoukd be maved to the location where
labelling is 1o begin by using one of the plot commands (PA, PR, or CP) or by the front panel con-
trols. Portions projection out of the drawing area will not be drawn.

After that, when a carriage return [CRICHR$( 13} is received, the pen returns 1o the Jower left cor-
ner of the first character but no line feed is made.

To excute a carriage return and line feed, both carriage return {CRICHRS$(13) and line feed
[LFICHR${10) should be entered. Refer to the example in the paragraph on the CP command in
this chapter.

Other special codes are back space [BSICHRE(08), vertical tab [VTICHR$( 11} and horizontal tab
(1/2 backspace) [HTICHR$(8]. Variables can, of course, be used as character strings. Two or
more conseculiva variables are plotted with no blank between them by using a semicolon (;) asa
delimiter between the variables. When a comma (,) i3 used as a delimiter, the variables are
printed at the right end within a specified space (depending on the computer).

SEXAMPLE
¢ ' #ax LB COMMAND sk
20 OPEN "LPTI:" AS #1
3¢ PRINT #1,"SP1;PA1A@9,1000,"
49 PRINT #1,"LBLABEL COMMAND";CHR$(3)
50 PRINT #1,"SP@;"
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LABEL COMMAND

Fig. LB-

LT Line Type

@FORMAT
LT pattern number {, 1 pilch length) [terminator]
LT [terminator]

®PARAMETER RANGE
Pattern number : —128 to +127
Pitch length o 0to +127.9999 (%)

@DEFAULT VALUE
Solid line
4%,

GEXPLANATION

The LT command without parameters defines a solid line. The type of dotted line varies with the
pattermn nurmber as follows:

~+|  }e— Pitch length

v b —

1
g- = (Mark with 3 dot st designated coordinate)

Fig. LT-1

A pattern number parameter in the range +7 to -+ 127 is ignored and decimal fractions are trun-
cated.

A parameter between — 128 and — 1 defaults to a solid line. A parameter greater than 128 or
less than — 128 will cause an efror.

The piteh length parameter is effective when the pattern number is within +1 to +127. This
parameter represents the pitch length as a percentage of the diagonal fine between scaling
points P1 and P2.

When no pitch fength is designated, it is set to 4%.
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SEXAMPLE
19 " ek LT COMMAND s
28 PRINT #1,"LTH,"
3¢ PRINT #1,"SP1;PR;PD20d%,d,d,10080,~2800,0,6,-1866;PU;"

—_—

— -

Fig. LT-2

L OA Output Actual Position ’

(For serial connection only)}
SFORMAT

OA [terminator]

S EXPLANATION

When the 0A command is received, the plotter is ready (o output the following three values in
ASCH code.

XY, P [TERM]

X and Y are the integer values of plotter coordinates. P indicates the pen conditior:, O for 2 pen
up and 1 for a pen down condition. [TERMI is an output terminator for the RS-232C interface.
For details, refer to “5.4 Device Contral Command ESC.M” in Chapter 5.

This command can be used to manually move the pen to a dasired position where a character or

pattern is to be drawn and to determine its coordinates, which will facilitate pen positicning and
window setting.

Before using the command in an actual program, open a file by using the OPEN statement.

@ EXAMPLE

a0 sk "OAY COMMAND seobex

2@ OPEN "COMI1:960¢,N,8,1" AS #1
3¢ PRINT #1,"OA;"

49 INPUT #1,X,Y,D

84 PRINT X,Y,P
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OC Output Commanded Position

{For sarial connection only)
@FORMAT
0OC [terminator]

@EXPLANATION
When the OC command is received, the plotter is ready to output the following three values in
ASCII code.

XY, P [TERM]

X and Y are the coordinate values of plotter coordinates or user coordinates. P indicates the pen
condition, 0 for a penup and 1 for 8 pen down condition. [TERM] is an output terminator for the
RS-232C inlerface. For details, refer to “5.4 Device Control Comrnand ESC.M” in Chaptar .
When being scaled by the IP and SC commands, X and Y are user coordinstes between
—32768.0000 and 3276/7.4999.

Unlike the OA command ,this is the theoretical pen position. Therefare a position outside the
drawing area will be output.

Before using the command in an actual program, open a file by the OPEN statement from the
computer.

S EXAMPLE
1§ ' wkx "OC" COMMAND #ks
5% OPEN MCOM1:9684,N,8,1" AS #1
3% PRINT #1,"0C;"
49 INPUT #1,X,Y,P
5¢ PRINT X,Y,P

oD Output Digitized

(For serial connection only)
AFORMAT
0D [terminator]

®EXPLANATION
Wher the OD command is received, the plotter is ready to output the X and Y coordinates of the
digitized point and the pen condition in the following ASCH form.

XY P ITERM]

X and Y are the integer values of plotter coordinates. P indicates the pen condition, O for a pen
up and 1 for a pen down condition. [TERM] is an output terminator for the RS-232C interface.
For details, refer to “5.4 Device control command ESC.M” in Chapter b.

When the OD cornmand is received, bit 2 of the status byte is cleared. Before using the com-
mand in ar aclual program, exscute the OPEN statement by direct command from the computer
to open a file. For details, refer to “3.8 Digitize Cornmands” in Chapter 3.
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SEXAMPLE
13 ' %%k "OD" COMMAND kskex
29 OPEN "COM1:966@,N,8,1" AS #1
3¢ PRINT #%1,"DP;"
49 PRINT "Press ENTER key, then press RETURN Key."
5¢ INPUT A
6# PRINT #1,"0D;"
7¢ INPUT #1,X,Y,P
8¢ PRINT "X =";X;" Y =";Y:" UD/ =";P
99 PRINT #1,"DC;"

Note: The digitize command is only effective with a serial connection. If this command is used
with a parallel connection, the computer will be unable to receive the data output by the
plotter and may not execule any succeeding commands. If this should happen, switch
the plotter power OFF and ON once to return to the initisl condition.

OE Qutput Error

{For serial connection only)

SFORMAT
QE {terminator]

GEXPLANATION
When the OF command is received, the plotter is ready to output an error code in the following
ASCIl code.

Error code [TERM]

[TERMI is an cutput terminator for the RS-232C interface. For details, refer to “5.4 Device Con-
trol Command ESC.M" in Chapter 8.

When the output is completed, bit b of the plotter status byte is cleared and the error indicator
goes out.

The error codes are defined in Table OE-1.

Bit value Error No, Meaning
0 0 No errar
1 1 {Unrecognizable command issued
2 2 Wraong number of parameters
4 3 Unusable parameter
8 4 Unused
16 5 Unusable character sst designated
32 6 Coordinate ovartlow
64 7 Unused
128 IS Unused

Table QE-1



The OF command is uselul for debugging. '
Before using the command in an actual program, execute the QOPEN statement by direct com-

mand from the computer to open a file.

S EXAMPLE
1@ wkk "OE"™ COMMAND sk
28 OPEN "COM1:96809,N,8,1" AS #1
34 PRINT #1,"OE;"
49 INPUT #1,E
§4 PRINT "RD-GL} ERROR CODE " E

OF QOutput Factors

(For serial connection only)

GFORMAT
OF lterminatcr]

S EXPLANATION
The plotter always outputs the following values.

40,40 [TERM]

It indicates that 40 piotter units per Tmm exist on both the X axis and the Y axis.
[TERM] is the output terminator for the RS-232C interface. For details, refer to “5.4 Device Con-
trol Command ESC.M” in Chapter 5,

G EXAMPLE
19 ' skx "OF" COMMAND ot
29 OPEN "COM1:9646,N,8,1" AS #1
39 PRINT #1,"OF;"
49 INPUT #1,UX,UY
50 PRINT "X-factor =";UX;" Y-~factor ='";UY

OH Qutput Hard Clip

{For serial connection only)
@FORMAT
OH [terminator]

BGEXPLANATION
When the OH command is received, the pletter outputs the LL and UR coordinates in integer plot-
ter units.

XL, YLL, XUR,YUR [TERM]

For negative coordinates, the minus symbolsg are output, but initial zeros and the plus symbols
are omitted by the plotter,



The hard clip limits determine the maximum plotting area. The IW cammand for setting the piot-
ting area, as described above, can further limit the plotting area by establishing a window at the
desired location within the maximum plotting area.

By using the IW command, the ocutput fram the OH command is not influenced. [TERM] is the

output terminator for the RS-232C interface. For details, refer to “5.4 Device Contro! Commandd
ESC.M" in Chapter 5.

S EXAMPLE
16 * sk "OH" COMMAND sk
20 OPEN "COM1:9699,N,8,1" AS #1
39 PRINT #1,"OH;"
4¢ INPUT #1,XLL,YLL,XUR,YUR
5¢ PRINT "“Lower Left = ("3XLL;",";YLL;")"
6¢ PRINT "“Upper Right = (";XUR;",";YUR;")"

] Ol Output Identification

(For serial connection only)
SFORMAT
Ol [terminator]

SEXPLANATION

By using this command, the mode! name of the plotter currently connected to the cornputer can
he knowrt by the computer. Before this command is actually used in a program, itis necessary to
open an RS-232C file on the cormputer with the OPEN cormmand.

The DXY-1000Q series outputs in ASCI code as follows.

Maodel name Output
DXY-1100 DXY-1100
DXY-1200 DXY-1200
DXY-1300 DXY-1300

Table Ol-1

This command is designed to give the model name of an our brand of plotter, and
therefore those results will differ Trom those of the O command in other HP-GL™ plotiers.

S EXAMPLE
19 ' saee "OI" COMMAND ik
24 OPEN "COM1:96@4,N,8,1" AS #1
38 PRINT #1{,"0l1;"
49 INPUT #1,1D6
5¢ PRINT "The model name @ "1 1D$
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00 Output Options

(For serial conngction only)
®FORMAT
Q0 [terminator]

SEXPLANATION
in this command, the following 8 integers, separated by commas, are output {o the computer.

0,1,0,0,1,0,0,0 [TERM]

LArc and Circle Instruction
-—— Pen Change Enable

(TERM] is the output terrninator for the RS-232C interface. For details, refer to 5.4 Device Con-
trol Command ESC.M" in Chapter 5.

@ EXAMPLE
1@ ' sk "O0" COMMAND sk
20 OPEN "COM1:9684,N,8,1" AS #1
36 PRINT #1,"00;"
48 INPUT #1,01,02,03,04,05,06,07,08
53 PRINT "Option parameter :";01;02;03;04;056;06,07;08

OP Output P1 and P2

(For serial connection only)
@ FORMAT
OP [terminator]

@EXPLANATION
When the plotter receives the OP command, it outputs the following four coordinates in ASCH
godes.

Pl1x,P1y,P2x,P2y [TERM]

Pix, Ply, P2x and P2y indicate the integer values of plotter coordinates. [TERM] is an output ter-
minator far the RS-232C interface. For details, refer to “5.4 Device Control Cormnmand ESC.M”
in Chapter B, Since the OP command only allows the coordinate values to be output, it is
necessary to enter the external input command for your computer after the OP command so that
the values are acaguired by the computer.

For example,

INPUT #1,A,B,C,D
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will assign the values of P1x, Pty, P2x and P2y to variables A, B, C and D respsctively.
When the output is completed, bit 1 of the oulput status biyle is cleared. This command gives
vou the coordinates of P1 and P2, which were set by the panel keys, and is therefore useful
when setting the window within the P1, P2 area or converting hetween user coordinates and
plotier coordinates.

SEXAMPLE
L6 ' %xx “OP" COMMAND s
20 OPEN "COM1:9680,N,8,1" AS #1
3¢ PRINT #1,"OP;"
49 INPUT #1,P1X,P1Y,P2X,P2Y
5¢ PRINT "P1 = (";P1X;",";P1Y;")"
68 PRINT "P2 = (";P2X;%,%;pP2y;")"

0Ss Output Status

(For serial connection only)
GFORMAT
08 [terminator)

SEXPLANATION

The OS command is used for debugging operations and digitizing applications. No parameter is
used with the command. When the 0§ command is received, the plotter converts an 8-bit status
byte value to a decimal value between G and 255, and is ready to output itin the following ASCH
code value. [TERM] is an output terminator for the RS-232C interface. For details, refer to “5.4
Device Control Cornmand ESC.M” in Chapter 5.

Decimal value of status byte [TERM]

Individual bits of the status byte are defined as follows.

Bit value Bit position Meaning

1 0 Pen down

2 1 Pl or P2 is changed {cleared by “OP")

4 2 Digitized point can be output by the OD command (eleared by “0D")
3 3 Initialized {cleared by “08"}

18 4 Ready to receive dats {always O

32 5 There is an error {cleared by “OE")

64 6 Unused {zlways ()

128 7 Unused {abrvays O

Table QS-1
Atter power ON, the status byte is 24 in decimal.

This is because bit 3 and bit 4 (initialized and ready 1o receive data) of the status byte are set,
thus the sum of 8 and 16 is 24.
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SEXAMPLE
14 ' w08 COMMAND sk
29 OPEN "COM1:9608,N,8,1" AS #1
3@ PRINT #1,"0S;"
4% INPUT #1,8
5¢ PRINT "The value of status byte =";8

oW Qutput Window

{For serial connection only)
®FORMAT
OW [terminatar]

S EXPLANATION

This coammand is used with no parameter. When the plotter receives the command, it cutputs
the plotter coordinates of the lower left comer and upper right corner of the window in ASCI
code.

The order of the outputs is as follows.

X1 lower left, Y1 lower left, X2 uoper right, Y2 upper right [TERM]

[TERM] is an output terminator for the RS-232C interface. For details, refer to “5.4 Device Con-
troi Command ESC.M"” in Chapter 5. To learn the window size, execute the OW command and
read the values by computer.

SEXAMPLE

19 sk "OQW'" COMMAND  sestox

20 OPEN "COM1:9608@,N,8,1" AS #1

38 PRINT #1,"0W;"

4¢ INPUT #1,XLL,YLL,XUR,YUR

58 PRINT "Lower Left = (";XLL:;",";YLL;">"
6# PRINT "Upper Right ("3 XUR;™,":YUR; ")

H

PA Plot Absolute

S@FORMAT
PA X1,Y1(,X2,Y2, ) [terminator]
PA lterminator]

@PARAMETER RANGE
—32768.0000 to +32767.4999
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@EXPLANATION

The PA command with no parameters sets the absolute coordinate system. This causes the
parameters of subsequent PD and/or PU commands to be expressed as absolule coordinates.
The PA command with parameters sets absolute coordinates and, at the same time, moves the
pen to the point designated by the X, Y coordinates. The pen remains in the condition that ex-
isted before receiving the PA command. Thus, in & pen-up condition, the pen only moves but
draws nothing while, in a pen down condition, it draws.

Any number of X and Y parameter pairs can be specifid, but if an odd number of parameters are
used, every two parameters from the start will be regarded as an X,Y parameter set to piot and
the last single parameter will cause an error.

The PA command is used in combination with the pen control commands PU and PD as shown
in the example below.

SEXAMPLE
1998 ' *x%x SCALE OFF PLOTTER UNITS ok
114 LPRINT "IN;SP1;"
12¢ LPRINT "PA3GS@,1660,PD10AG, 1560,1000,3500,3000,3500
, 3009 ,1508;,PU3LGBAH, 16546, "
134 LPRINT "PA;PD5549,1500,650%,3560,35048,3504,3500,1500
SPUS
144 END

(1000, 3500 —— (3000, 35001 {3500,3500) (5500,3500)

() @ 9y t.h

I L I

@ ) 0 K @
{1000,1500} A (3000,15001  (3500,1500) ——ep (5500, 15001
Fig. PA-1

164 ' =%k SCALE ON USER UNITS sk

16@ LPRINT "IN;SP1;"

176 LPRINT "SC#,100,9,1066;"

184 LPRINT "PA3%,15:PD®,15,4,35,3%4,35,34,15;PU35,1563"
194 LPRINT "PA}PD65,15,65,35,35,35,35,165PU "

200 END
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Fig. PA-2

PU and PD | Pen UP/Down

SFORMAT

PU [terminator]

PD [terminator}

PLUXT,YT (,X2,Y2, -} [terminator]
PD X1,Y1 {,X2,Y2, -} [terminator]

@ PARAMETER RANGE
~32768.0000 to +32767.4399

SEXPLANATION

Withaut parameters, the PU, PD commands pearform only pen-up or pen-down moverment.
With parameters, they move the pen to the position specified by the parameters. But the loca-
tion specified by the parameters will differ in absolute coordinates and in relative coordinates. fn-
serting the PA command before the parameter will set the position In absoulte coordinates,
while inserting the PR command will set the pasition in relative coordinates.

If the power is turned ON or the standard settings initialized with the DF command or the IN com-
rmand, the position wiil be set in absolute coordinates. Therefore, when using the PU and PD
commands directly without inputting the PA ¢command or PR command, the parameter con-
siders the specified values to be absolute coordinates.

If a point is designated outside tha window, the pen wili move to the boundary of the window
and then enter pen-up status. A pair of {X,Y) parameters makes one coordinate point, and any
number of these points can be used in a sequence. If the total number of parameters is odd,
however, the pen movement will follow the sequence of points until the last incomplete coor-
dinate point with the odd parameter and then cause and error. {Even if an error ocours, any
subsequent commands will be accurately executed.)

@EXAMPLE
19 " ki "PU & PD" COMMAND stk
2¢ OPEN "LPT1:" AS #1
39 PRINT #1,"IN;SP1;"
4¢ PRINT #1,"PU20¢a,1000,PD23GG, 3000, "
5¢ PRINT #1,"PU199G, 2008, PD39P3,2000;"
6@ PRINT #1,"Spa"
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Fig. PUPD-1

PR Plot Relative

SFORMAT
PR AXT,AYT {,AX2,AY2, -} [terminator]
PR [terminator]

@PARAMETER RANGE
—32768.0000 to +32767 4999

S EXPLANATION

The PR command withoul parameters is used to set a relative coardinate system. This specifies
the parameters of subsequent PD and/or PU commands in relative coordinates. The PR com-
mand with parameters sets relative coordinates and, at the same time, moves the pen a distance
specified by the parameter. The new position then bacomes the point of origin for the next move-
meant.

i an odd number of parameters are used, every two parameters from the start will be regarded
as a parameler set and the last single parameter wili cause an arror,

Switching ON the powsr or executing either the IN or the DF command is the same as executing
the PA command. Therefore, it is always necessary to execute the PR carnmand 1o set the X and
Y values to relative coordinates. The example shown below uses the PR command to draw a
square identical to the one drawn in example (1) of the PA command. Each point is specified
with AX and AY in the relative coordinate system.

Corapare them with the absolute coordinate values in (-}

SEXAMPLE
160 * sotsor PROCOMMAND sksoix
11¢ LPRINT "IN;SP1;"
12¢ LPRINT "PA39GG, 1506, PD,;PR-2060,0,0,2000,20006,0,0,
-296@;,PUSHA, B
139 LPRINT "PD2009,0,0,2000,-2000,0¢,0,-2000;P0;"
14¢ END
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(1000,3500) (3000, 36G0)  (3600,3600; (3500,35008

) {2000,0) * a @ s —2000,0) (&
I (0, - 2000) (0, 2000] ]
{0, 20001 l 1 {0,2000)
s00,00 |
— 6
@ e=— (=2000,0] I G 4200000 > @
(1600, 15003 (2006,1600]  (3500,1500) (5500, 1600)
Fig. PR-1
PS Paper Size

B®FORMAT
PS paper size iterminator]

S PARAMETER RANGE
Oto 127

@DEFAULT VALUE
Designated by the DIP switch

@EXPLANATION
Parameter in the range of O to 3 select either B or A3, and those in the range of 4 10 127 selact

either A or A4, The PS command cannot change from ANSI to 1SO. Please refer 1o Appendix A
“DIP Switch Setting Table™ for details. P1, P2 and the maximurn plotting area will be reset accor-
ding to the paper size. (Refer to the section on the IP command.) If this command is executad,
the pen carriage will return the pen to the upper right corner (view position) .

SEXAMPLE
149 1 sk "PSY COMMAND kst
28 OPEN "LPT1:" AS #1
39 PRINT #1,"PS4;"

PT Pen Thickness

BFORMAT
PT d [lerminator]
PT [terminator]

®PARAMETER RANGE
0.110 5.0

3-560



®DEFAULT VALUE
"PT 0.3;"

@EXPLANATION

Paramelers are specified in mm. If the pen thickness is not specified, a value of 0.3rmm is set.
The PT command is valid only for the pen in use.

Wheri the SP command is executed, the set value is ighored and the pen thickness is set at the
default value of 0.3mm until it is set by the next PT command.

@EXAMPLE
199 ' sk SHADING SAMPLE ook
114 LPRINT "S5P1;FT1,8,4;"
12¢0 LPRINT "PT#.3;"
134 LPRINT "RA190@,1099;"

11000, 1000

Fig. PT-1

RA Rectangle Absolute

@®FORMAT
RA X,Y [terminator]

®PARAMETER RANGE
—32768.0000 to +32767.4999

S EXPLANATION
Hatches the inside of a rectangle whose diagonal has been specified with the X and Y coor-
dinates. Hatching begins from the current pen position.

Hatches within this rectangle.

7

~ A 5 o .
Current Pen Position {Start position)

Fig. RA-1
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When hatching is completed, the pen returns to the start position. ‘ .
Hatching is performed in accordance with the current FT and PT command settings (hatching

type, shading space, angle).

@EXAMPLE
198 ' xdok HATCHING SAMPLE sk
119 LPRINT "SPLl;FT3,134,45;"
129 LPRINT "PA;PULGGO, 14003 "
136 LPRINT "RA2904@,2089;"

7

o 12000,2000)

Z

Fig. RA-2

4

11000,1000%

RO Rotate Coordinate

@FORMAT
RO rotate angle lterminator]
RO [terminator]

@DEFAULT VALUE
"RO 0"

S EXPLANATION

The RQ command without parameters is equal to a parameter of 0. 0 and 80 are the only values
that are accepted as parametars. When B/A3 paper size is selected (DIP Switch 1-3): OFF), the
X and Y axes rotates 80 degrees in a counterclockwise direction, as shown in Fig. RO-1. When
A/A4 paper size is selected (DIP Switch 1-7) ON}, the X and Y axes rotate 90 degrees in a
clockwise direction, as shown in Fig. RO-2.

Sealing points P1 and P2 change as the RO command and the IP, IW cormmands are executed.
In Fig. RO-1, RO-2 at {3, if the RO, IP and IW commands without parameters are executed, the
plotiter enters the default status again.

The IN command can cause the piotler to enter the default status (1) from the status in (2), (D,
but the DF cornmand cannot. .

Pressing the ENTER!Ley on the control panel while pressing the I[FAST key changes the piotter

from (O to @Y in Fig. RO-1, RD-2,
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RO-2 A4/A size

Also, the coordinate values of P1 and P2, alter rotation of the axes, will depand upon the paper
and standard size set by DIP switches 1-(7), 1-(8), and these values are shown in the foliowing

table.
Paper size P1x,Ply P2x,p2y
A3{IS0) 607,787 10607, 15987
A4{ISO) 30,610 7200,10810
B(ANSI} 283,834 10263,16134
A[ANSI) 154,244 7354,10244
Table RO-1
Note: Even if the coardinate axes are rotated by the RO command, the XY coordinate display
will indicate the same values before the coordinate axes were rotated. {In case of DXY-
1300/1200)
GEXAMPLE
14" sk "RO" COMMAND sk
284 OPEN "LPTI1:" AS #1
38 PRINT #1,"IN;SP1;"
A8 PRINT #1,"ROg "
50 PRINT #1,"PA190G,1000;LBROTATY @ yCHR$ (39
60 PRINT #1,"RO9¢4;"
70 PRINT #1,"PAT@09, 16066 LBROTATE Q@ CHRS (3)
86 PRINT #1,"spPa;"
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06 31Vv.10d

ROTATE O

Fig. RO-3

RR Rectangle Relative

SFORMAT
RR AX,AY [terminator]

@ PARAMETER RANGE
~32768.0000 to +32767.4999

SEXPLANATION
Hatches a rectangie starting from the current pen pasition is on angle to the position determined
by the relalive distance in the X-axis direction and the relative distance in the Y-axis direction.

14X, AY)

Hul{. 1823 within this recta Il};f‘,
/’/
.- -A

Current pen position (Start poaition)

Fig. RR-1

Hatching is performed in accordance with the current FT and PT command settings (hatching
type, shading space, angle).
When hatching{shading) is completed, the pen will return to the starling position.

@EXAMPLE

18@¢ ' %xx HATCHING SAMPLE(2) s
114 LPRINT "SP1;FT4,10¢,98;"

120 LPRINT "PA;PU2640G,2000;"

133 LPRINT "RR1640¢,1004,;"

3-54



Fig. RR-2

SA

Select Alternate

@FORMAT

SA [terminalor]

SEXPLANATION

After exccution of the SA command, a character sel designated by the CA command is used (or
printing. This is effective until the standard character set is selected by the SS command or by
ISHCHRK(156), or by using the DF or IN command to reset the plotter. In print mode, the alter-
nate character set can be selected by [SOICHRS(14).

Thiz command requires no parameter, For its relation to the CS, CA and S8 commands, refer to
“3.6.2 Character Sets” in Chapter 3.

SEXAMPLE

10
24
3¢
40
5¢
6y
74
3%
99

voskokok
OPEN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

"SAY COMMAND ok

"LPT1:" AS #I1
#1,"IN;SP1;PALGGE, 1909 "
¥1,"C80;,CAT;"

#1,"58;"
#1,"LBy=";CHRS$(3)
#1,"SA"
#1,"LB"CHRSE(L2¢) , CHRS(3)
£1,"88;

1648 PRINT #1,"LBx+1";CHRS(3)
118 PRINT #1,"S5pP¢g;"

y=3x+1

Fig. SA-1

SC

Scale

SFORMAT
SC Xmin, Xmax, Ymin, Ymax [terminator]
SC {terminator]



@PARAMETER RANGE
—32768.0000 to +32767.4999

SDEFAULT VALUE
Depends on the DIP switch setting of the paper size mode.

SEXPLANATION

The SC command with parameters sets the user coordinates of P1 to Xmin and Ymin and P2 to
Xmax and Ymax. Each parameter must be a real number between —32768.0000 and
32767.4999. User coordingtes once set are effective until they are rescaled by another SC com-
mand or returned to plotter coordinates by the SC coramand with no parameters. While the com-
mand is active, all plot command parameters are regarded as user coordinates. The SC com-
mand without parameters specifies ali subsequent plotting commonids in plotter coordinates and
returns the plotter to an unscaled condition. For details, refer 10 “3.3.1 Scaling” in Chapter 3.

SEXAMPLE
10 ' ek "SC™ COMMAND siajox
20 OPEN "LPTL1:" AS #1
37 PRINT #1,"IN;SPL;PAG, @
49 PRINT &#1,"1P9,0,1006, 10803 ,5CH, 109,99, 186G;"
S# PRINT #1,"EA1dd, 100,
6¢ PRINT #1,"1IPP,0,3000,20808,8CH8,108,0,1008;"
78 PRINT #1,"BEAL@Q, Ldg,;"
8y PRINT &1,"SpPg,;"

Fig. SC-1

Sl Absolute Character Size

GFORMAT
S| character width, height [terminator]
S| [rerminator]

®PARAMETER RANGE
—128.0000 to +127.9999 (cm)
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@DEFAULT VALUE
"S10.29,0.38;" (B/A3)
"S$10.19,0.27," (A/A4)

@ EXPLANATION

The Sl command specifies the absolute characler size by two parameters, character width and
height. A character size specified by the S| comimand is unchanged by reduction or enlargement
using the 1P, SC, or IW command or by manual control. The Sl command without parameters
gets the default status. A single parameter or 3 or more parameters will cause an error and the
character size will be unchanged.

@ EXAMPLE
19 " ok ST COMMAND ok
29 OPEN "LPT1:" AS #1
39 PRINT #1,"IN;8SP1;PA1AGA, 1000;"
49 PRINT #1,"S14.3,8.4,;"
5¢ PRINT #1,"LB#.3x4.4cm"; CHRS (3)
6@ PRINT #1,"S14.5,1;"
7% PRINT #1,"LB8.5xl.8cm"CHR$(3)
83 PRINT #1,"SpP@#;"

0.3x0.4cnl) . DX OCT

Fig. SI-1

SL Slant

@FORMAT
SL tand [terminator]
SL [terminator]

@®PARAMETER RANGE
—128.0000 to +127.9999

@ DEFAULT VALUE
“SLO;"

@®RELATED COMMANDS
IN, DF

SEXPLANATION

The parameler tand specifies on angle relative to a vertical line, as shown in Fig. SI-1.1f two or
more parameters are used, all parameters other than the first one will be ignored. The SL com-
mand without parameters defaults to slant condition. The parameter range is from —128.0000
10 +127.4999. However, far easy reading, it is advisable to use a parameter within 0.4 for
default size characters or £0.8 for enlarged. The SL command remains in effect until IN, DF or a
new SL command is received.
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@50

Fig. SL-1

@ EXAMPLE
18 " saox "SL COMMAND koo
29 OPEN "LPT1:" AS #1
3@ PRINT #1,"IN;SPL;PALGYA,1000;"
4@ PRINT #1,"SLg;"
50 PRINT #1,"LBSL#";CHRS$(3)
6% PRINT #1,"SL#g.4;"
7@ PRINT #1,"LBSL#.4";CHR$(3)
8% PRINT #1,"SL#.8;"
99 PRINT #1,"LBSL#¢.8";CHRS$(3)
188 PRINT #1,"SP@;"

SLOSLO. 452 2. &

Fig. 5L-2

SM Symbol Mode

SFORMAT
SM character or symbol [terminator}
SM [terminator]

SDEFAULT VALUE
"SM:" (no symbol mode)

S®RELATED COMMANDS
31, SR, SL, DI, DR

S EXPLANATION

The parameter is limited o a single, printable character or symbol. After a character or symbol is
designated by the SM command, it is printed centered on a point specified by the PA or PR cam-
mand. Once designated, it is effective untit another character is designated (syrmbol mode is nat
releasad) or symbol mode is released. Symbol mode i5 released by the SM command with no
parameler.

The IN or DF cormmand also releases the symboi mode.

A designated character is affected by commands that change the size (Sh or SR), sfant (SL) or
direction (Ol or DR).

A semicolon ICHRS$(59) cannot be designated because it is regarded as a terminator. Also, a
space or control code cannot be designated.

The example shown below draws characters or symbols at the points of hroken lines.
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@ EXAMPLE
166 ' kk "SM" COMMAND womos
119 LPRINT “IN;SP1;PA@,#;"
12 LPRINT “PD@,3000,3000,3060,3006,4,8,0;PU;"
139 FOR I=1 TO 3
144 READ S%
168 LPRINT "SM";88;";"
164 X=508
176 FOR L=1 TO 4
184 READ Y
198 LPRINT "PA";X;",":Y;";PD;"
206 X=X+560
219 NEXT L
229 LPRINT "PU;"
236 NEXT I
249 LPRINT "SM;PA®,¥;"
260 END
266 DATA +%,509,1300,2908,2700
27¢ DATA R,1500,1704,1308, 1800
280 DATA G,2800,2000, 10048, 499

(0,3000) {3000,3000)

oy

N/

0.0} {3000,01

Fig. SM—1
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SP Select Pen

S@FORMAT
SP pen number [terminator]
SP [terminator]

S@PARAMETER RANGE
O0to 8

@DEFAULT VALUE
"SSP O

@ EXPLANATION

Selects one of No.1 to No.8 pens according to the parameter. The SP command with no
parameter or O returns the pen to the pen stock and moves to the view position. After a pen is
taken up, the system returns to the position is occupied before executing the SP command. If

the same pen number as the one currenily in pen carriage is designated, the pen carriage will not
move.

SEXAMPLE
19 " @k "SP" COMMAND sl
200 OPEN "LPTI1:" AS #1
3¢ PRINT #1,"IN;"
4% FOR I=1 T0 8
56 PRINT #1,"SP";1;";"
G ¢ PRINT #1,"PAIPULOAR, ", [x380H; ;"
65 PRINT #1,"PbD; PR140G,0;"
79 PRINT #1,"LBPEN No."; 1 ;CHR$(3)
84 NEXT |
9¢ PRINT #1,"spPg;"

_PEN No.
_PEN No.
_PEN NoO.
_PEN NoO.
_PEN No.
_PEN No.
_FPEN No.
_PEN NO.

A~ WHMAOOND

Fig. SP-1
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SR

Relative Character Size

SFORMAT
SR character widih, height [terminator]
SR [terminator)

@PARAMETER RANGE
—128.0000 to +127.9999 (%)

@DEFAULT VALUE
"SR 0.75,1.5.7

@ RELATED COMMANDS
IP, §C, IW

SEXPLANATION

The SR cornmand specifies a relative character size that can vary with the distance between P1
and P2. The command without parameters sets the default values. A single parameter or 3 or
more pararaeters will cause an error and the command will not be executed.

Character width = (P2x—P1x) x

Character height = {(P2y—P1y} x

@ EXAMPLE

10
29
39
44
54
69
74
89

U skespok

OPEN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

"SR" COMMAND st
"LPTL" AS #1
#1,"IN;SPLPALGGG, 1yag; "

CREL]

#1,"SRO.75,1.5;

width parameter

height parameter

100

100

#1,"LBY,7x1.5";CHR$(3)

#1,"SR2,2;"

#1,"LB2%x2" CHR$ (3)

#1,"8rgy

3-61




SS Select Standard

SFORMAT
S8 [terminator]

B EXPLANATION

After execution of the SS command, a character set designated by the CS cornmand is used for
printing. This is effective until an alternate character set is selected by the SA command or

[SOICHRS(14), or by resetting the plotter with the DF or IN command.

In print mode, the standard character set can be selected by [SIICHR$(15}. This allows a text
composed of English and German to be printed using only a single LB command, eliminating the
need of dividing the LB command to execute the SS command. This command requires no
parameter. For its relation to the CS, CA and SA comrands, refer to “3.6.2 Character Sets” in

Chapter 3.

S EXAMPLE

16
29
3
49
b
6o
74

Yoo Y88 COMMAND ook

OPEN "LPT1:" AS #1

PRINT #1,"IN;8P1;PALGYG, 1004, "
PRINT #1,"CS81;"

PRINT #1,"88;"

PRINT #1,"LBtan({/37=\3";CHR$(3)
PRINT #1,"SPg;"

tan (n/3) =v3

Fig. 58-1

TL Tick Length

@FORMAT

TL tick length in positive direction {,tick length in negative direction) {terminator)
TL. [terminator}

@PARAMETER RANGE
—128.0000 to +127.8999(%)

@DEFAULT VALUE
“TL 0.5,0.5;"
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S EXPLANATION
Positive tick refers to the up direction on the X axis and the right direction on the Y axis, and
negative tick refers to the down direction on the X axis and the left direction on the Y axis.

\{ \./

b

| :

Pasitive direction Negative direction

Fig. TL-1

The tick iength parameter value used with the XT command is a percentage of P2y —-Ply, and
that with the YT command a percentage of P2x—P1x. The parameter range is from — 128.0000
to +127.9999. 0 designates no lick.

A parameter of 100 draws a tick between poinis P1 and P2 in the X and Y directions. Parameter
100 is used to create devisions within a table rather to draw scale ticks.

Tick fength is a portion of the length in the X and Y directions determined by points P1 and P2.
Therefore, note that the lenglh of X tick is different from that of Y lick when an area set by points
P1and P2is not a square. When the plotter is initialized or the TL comrmand with no parameter is
executed, it is automatically set to 0.5% of the length between point P1 and P2 in the X and Y
directions. The tick length in the negative direction is set to G if it is not specified.

The TL command is effective until another TL command is executed or the IN or DF command is
execuied.

Use a positive parameter in principle, because a negative parameter specifies a tick length in
reverse direction.

A parameter out of the specified range will cause an error when the XT or YT command is ex-
ecuied.

GEXAMPLE
19 ' selox "TL" COMMAND ikl
2¢0 OPEN "LPT1:" AS #1
39 PRINT #1,"IN;SP1,PALG@0G,100d;PD,"
44 FOR 1=1 TO 19
56 PRINT #1,"TL2,8;XT;PR46,0;"
60 PRINT #1,"TL1,a;"
79 FOR J=1 TO 4
80 PRINT #1,"XT;PR46,4;"
9y NEXT J
196 NEXT I
119 PRINT #1,"TL2,6,;X1,;,5P;"

Lt n s

Fig. TL-2

3-63



ucC User Defined Character

BFORMAT
UC (pen control value,) AX1,AY1, (pen control value,) - {AXn,AYn} -« [terminator]
UC [terminator]

S®PARAMETER RANGE
—128.0000 to +127.9999

BEXPLANATION

The UC cammand uses three types ol pararmeters: pen control value, X differential, and Y dif-
ferential.

The pen controf value designates a pen un/down condition, —99 or less for a pen up, and 99 or
more for a pen down condition. It is advisable to use —99 and 99. The pen always goes up
when the piotter receives the UC command and, therefore, @ pen down parameter should be
placed in the UC command in order to make a poinl. After the UC command is completed, the
pen goes up, moves to the lower left corner of the next right character cell, then returns to the
pen condition before the execution of the UC command. The X or Y differential designates a
horizontal or vertical pen movement in grid units. The X and Y differentials should be greater
than —99 and smaller than 99, and a decimal fraction can be useéd.

A character cell is divided horizontally into 6 sections and vertically into 16 sections for the pur-
pose of spacifying pen movement. {See Fig. UC-1)

An ordinary character is printed within the area surrounded by broken lines, horizontal 4 sections
= vertical 8 sections. A character defined within this area has a normal character size. A
character defined by the UC command need not be within a character cell. However, since the
origin point of a character is shifted only by a character cell after printing, the PA, PR ot CP cormn-
mand should be used to move the pen out of the defined arsa when the character to be printed is
not within a single character cell. Otherwise, the next character will overlap the printed
character.

See Fig. UC-2 far an example of how to draw an arrow mark with the UC command. The origin
point of the character after executing the UC command is (6,0), and the next character will
overlap the end of the arrow if the next character is printed as itis. Therefore, "CP1,0;” must be
executed to move the origin pointto (12,0). A UC command with no parameters moves, the pen
to the starting position in the previously generated LB command.

6 grid

(e

Character cell

18 grid Normal character size
] {designated by Sf, SR command}
|
=
s ) <= Next character arigua point (8,0}
Origen point {3,0)
Fig. UC-1
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60 02 3,-4
|

[ .
! By
N
oul
& A
l -
Drawing start position (0,21

—6,0 0,2? —3,—4

Qrigin point (8,0) after executing UC commiand
“UCO,2,99,0,4,6,0,0,2,3,—-4,~3,-4,0,2,—6,0,7

Fig. UC-2

SEXAMPLE
L9 sk "UC™ COMMAND s
29 OPEN "LPT1:" AS #1
3% PRINT #1,"IN;SP1,PA3URY,2608;"
49 PRINT #1,"LBADBC'";CHE$(3)
59 PRINT #1,"UC9,2,99,0,4,6,%,6,2,3,-4,-3,~-4,6,2,-6,9
;CPL, 8
69 PRINT #1,"LDBDEF";CHR$(3)
760 PRINT #1,"SPg;"

ABC= DEF

Fig. UC-3

VS Velocity Select

@FORMAT
VS pen spesd lterminator]
VS [terminator)

SPARAMETER RANGE
010 127.9999

@DEFAULT VALUE
VS 42;"

@EXPLANATION

The VS command with no parameter sels the pen speed to the initial value, 42cn/sec. The
parameter range is O to 127.9999. A parameter of less than 1 sets the speed to Tem/Sec, or
more than 42 sets to 42cm/sec.

Reducing the pen speed with the VS command will allow the plotter to draw thick lines or clear
lines.

Also, ine proper pen speed for a given pen can be set with this command. Refer to the following
table.
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Pen type

Pen speed

Water based fiber tipped pen

42cm/ses.

Thick water based fiber tipped pén for POP art

42¢m/sec.

Oil hased fiber tipped pen for OHP film

100/ sec.

Ceramic pen 10cm/ sec.
Ink pen 20cin/sec.
Table V5-1
B@EXAMPLE

1O ek V8™ COMMAND sk
200 OPEN "LPT1:" AS #1
3¢ PRINT #1,"IN;SP1;VS14;"

WG Shade Wedge

@FORMAT
WG r,#1,6c (,6d) [terminator)

®PARAMETER RANGE

r : Radius —32768.0000 to +32767.49999

g1 : Start angle —~32768.0000° to +-32767.49999°
gc ¢ Center angle  —32768.0000° to +32767.48999°
od @ Resclution —32768.0000" to +32767.49999°

{default value: 5°)

@RELATED COMMANDS
FT, PT, EW

@EXPLANATION

The batcting type, spacing, and angle are the same as those specified with the FT and PT com-
mands. Since the base point differs with the sign of the radius parameter, care is required with
its specification. The angie relative to the base point differs according to the sign of the starl and

center angle paramaters.

The drawing direction changes in accordance with the sign of the parameter.

The resolution specifies the smoothness of the circular are or the wedge. The parameter is
specified as an angle!” ). The total number of chords par arc is imited to 90. For example, when
#c=360° and #d=0", the resolution #d is set to 4” . If the resolution is not specified, 5% is set.
#d is changed to an integer to divide #c equally. The smoothest circles are drawn when 4d is

specified with 0°.

The pen returns to the start position after drawing is completed.
The drawing direction changes in accordance with the sign of the parameter.
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s WG 2000,80,45
Wi — 2000, - 20,45

Wi 2000,80, —45
WG — 2000, —90 — 45

)] WG — 2000,90,—45
WG 2000, —80,—45

WG - 2000,80,45
WG 2000, 90,45

®EXAMPLE
lgg '+ sk Wedge Hatching sokek
114 LPRINT "SP1PA;PU2aUE, 480,
1289 LPRINT "FT3,40,8."
136 LPRINT "WG2¢09,99, 453"
14@ LPRINT "FT3,44, 45;"
159 LPRINT "WG2080,89¢,-4b;"
169 LPRINT "FT3,40,90;"
179 LPRINT "WG-2@08,90,-45;"
184 LPRINT "FT3,48,135;"
198 LPRINT "WG-2006,9%, 453"

Fig. WG-2
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XT and YT | Tick

@ FORMAT
XT [termintor]
YT [terminator]

@ EXPLANATION
No parameter is required. This command prints a tick based on the current pen position,

regardless of pen up/down condition. The tick length can be changed by the TL command.
The default value of X axis tick is 0.5% of (P2y—P1y) in both positive and negative direc-

tions, and that of Y axis tick is 0.5% of (P2x—P1x).
Examples of the XT command are shown below. In example 1, the tick is drawn while draw-

ing the axis.
In example 2, the axis is drawn, then the tick.

@®EXAMPLE
Example 1

10@ ' %k "XT" COMMAND NO.1 sexk

119 LPRINT "IN;SP2;PA2043,508;,PD;XT;"
129 FOR I=1 TO 10

139 LPRINT "PR2@0,@;XT;"

149 NEXT 1
150 LPRINT "PU;SP@;"
200
(P2y—P1y) x0.005 $t—1 [N SN SN NN SR N S G |
tP2y_P1y) )(0005 r T T T T T 1 1 T LI 1
(200,500)
Fig. XTYT-1
Example 2

200 ' xkx "XT'" COMMAND NO, 2 ok
210 LPRINT "IN;SP2;PA20@,500;PD;"
22¢ LPRINT "PR200@,0;XT;PU;"

230 FOR I=1 TO 14

249 LPRINT "PR-200,9;XT;"

25680 NEXT 1

269 LPRINT "SP@;"

————————+—+—

(200,500) (2000,0)

Fig. XTYT-2
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CHAPTER 4
ERRORS

The DXY-1000 series indicates errors if it cannot continue to operate properly, if the communica-
tion protocol for a Serial Interface has not been properly set, etc. In such case, the DXY-1000
series lights up or blinks the [POWER/ERROR] LED quicklly to show something wrong. Depen-
ding on errors, the DXY-1000 series keeps executing incoming commands, but it cannot ex-
ecute 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.

4.1 Kinds of Errors

Errors are classified into the following 3 kinds.

JDCommand error:
This error occurs when an incorrect RD-GL I command or and out-of-range parameter
has been set.
If you have used a Serial Interface, you can remove errors and know the content of errors
by executing the OE command.

2Device control command error:
This error occurs when the connection with the computer is a serial connection or when
the device contorl command is improper.
You can remove errors and know the content of errors by executing the [ESC] command.
For more information, see “ESC.E” Command of “Device Control Command” in
CHAPTER b.

@Communication protocol error:

This error occurs when the setting of the communication protocol for a serial connection
is incorrect. If there is a mismatch in the communication protocol (such as the baud rate)
between the computer (software) and the plotter connected to it, a communication pro-
tocol error will occur.

Set a proper communication protocol reading Appendix A “DIP Switch Setting Table”
and the operation manual for the computer (software).

4.2 Judgment of Error

When the connection with the computer is a serial interface connection, the type of error can be
determined by the computer.

The following BASIC program will perform and error check and display the error number on the
screen. The errors that correspond to these error numbers are listed in the table below.

180 ' %x%% Error Check Program sk
20 OPEN "COM1:9600,N,8,1" AS #1
39 PRINT #1,"OE;"

49 INPUT #1,CE

5@ PRINT " COMMAND ERROR ---";CE



63 PRINT #1,CHR$(27);".E"
79 INPUT #1,IL
88 PRINT "I/0 ERROR --~-===";1E

99 END
COMMAND ERROR MEANING
0 No erfor
1 Linrecognizable command ssued
2 Wrong number of psrameters
3 Parameter out of range
4 Linused
5 Unuzable character designatad
6 Coordinate overflow
7 nused
1/0 ERROR MEANING
¢} No error
While an outpuit recuest is being exacutad, anothar commmand requesting output wili
" not be acceptad, and only the first command is valid.
11 A device control comrand error has occurred.
12 Whan a device control cormumand parameter is Unsuitable, the parameter causing ths er-
ror 15 initralized.
13 When a parametsr has ovarflowed.
14 When too many paramaters are input, or pararmeters are not terminated by a ;"
15 When a framing error, panty error, or overrun errar has oééurred durning reception of
data.
16 ;Nhera the input butfer has ovarflowed. In this case narmal drawing operation is impossi-
e

@List mode
When the list mode is used, the plotter will draw a command or a parameter ¢haracter string
exactly as sent. This is a useful tool to check drawing data or to debug drawing programs.
Both parallal and senal connections may be used with this function.
Please refer to the user reference manual “3.1.4 List Mode” in CHAPTER 3 for details.



CHAPTER 5
INFORMATION ABOUT INTERFACES

5.1 Parallel {Centronics) Connection

The parallel input connector of the DXY-1000 ceries complies with the specifications for a Cen-
tronics interface and may be used with almost any printer cable or computer. For more informa-
tion about how to connect the DXY-1000 series to each computer, see the cable list of 5.1
“Parallel Connection (Centronics)”.

5.1.1 Parallel Interface Specifications

® Connectors
NC 36 18 HIGH*+
HIGH® 25 17 GND
NC 34 16 GND
GND 33 5 NG
HIGH* 32 1 NG
NC 31 13 HIGH =
30 12 GND
GND 29 1 BUSY N
28 10 ACK
HIGH 27 9 D7
26 8 06
25 7 Do
24 B Da
GNI 23 5 D3
22 4 D2
21 3 D1
20 2 Do ) )
12 1 STROBE (\_@ @

+5V
23000 o

1004 I +6V

e

Fig. 5-1



®1/0 signal cable

The way each connector inputs and outputs data is shown in Fig. 5-2.

INPUT

STROBE

PinZ DO

Pn3 D1

B ]

'
'
|
H
4
0
1
'
v
"
b

P9 D7

pin10 ACK

Finl1 BUSY O

The 1/0Q signal timing chart is shown in Fig. 5-3.

STR{npuUb

+5Y

b 0kO
0—‘\‘W_]

C »
"'""T

O &
,’.___.M

O k—l

O .1
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Fig. 5-2
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]

DATAlinput) 22400,
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5.2 Serial (RS-232C) Connection

When vou select a serial (R§-232C) interface for connecting the DXY-1000 series to a com-
punw,fom»Nthecabwlstof“SeﬁalConnecﬁon(RS-232C)fifyouuseyourconnnnerandnnen
tace under different conditions than those described in Chapter 5, refer to the explanation

helow.
Also, for the handshake of an RS-232C interface, see “5.3 Information About Handshake” in

Chapter 5.

5.2.1 Serial Interface Specifications

@Connectors
Terminal No. Signal Pin connection

1 FG

2 TAD

3 RXD

4 RTS

5 crs

6 DSH

7 $G 3 m e e m e - — e [
8 NG \ /
9 NC

10 NG \ J
» Ne &ooooooooooooo]
12 NG OQ0QOOO0OCO0O00

13 NC / \

14 S.TXD \

15 Ne \
16 S.RXD B e e i AR e s e 14
17 NG
18 NC
19 NC
20 DTR
21 NC
22 NC
23 NC
24 NC
25 NE
Table 5-1
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® Signal lines are shown in Table 5-2.

Pin No.

Abbrev.

Description

Plottar side

1

G

Securily line which is normally connecled with the computer fame.
Connected o the piotier rame,

LCom>

XD

Transmit deta. Data output from the plotter o 1he computer.Connected
to the recaive data line of the computar
SPACE="0"==+12V MARK="1"=—12V

<Outpit>

RXD

Receive dala. Dats receive ling of the plotter from the computer. Con-
nectad to the transmit data ling of the computer

SPACE="0"=+3V o + 25V

MARK="1"= -3V to — 25V

<dnpgut)

Request to send.
Oulput from the pletter 1o the computer. Always ON (4124} is sutput.

<Outputs

Cloar 1o cend. Input from the computsr to the plotter.

Wikien the signst line i ON (F+3V to —26V1, the platter 1s ready 10 out-
P data, or when the line is OFF {—3V to - 25V], no dala will be out-
put.

Whan uncannected, the plotter always operates with ON status.

Aaput:

Data set ready. Normaily this ling is connected with a sigasd line o in-
dicate the ready-to-operate status of a madem. Input from the computer
to the plotter,

Same as tor CTS whan bnconnected, with no problem tor the plotier in

normal uge,

Anputs

SG

Signal ground connected with the internal ground line in the plotler.

{Com)y

14

S.TXD

Data output from the platter ta the computer in Y-connaation.

<Gutput>

16

$.RXD

Qata receiving kne i Y-connection.

{npuel)

20

TR

Data terminal ready signal to indicate that the systern 6 ready W com-
rauniciate As in BTS, with DIP SWi-Ga: set Lo ON (o serial).

When hardwire handshake s enabled by the ESC @, the plotter con-
trols DTR ON (+ 12V} or DTR OFF (— 12V} gccording 10 the remaining
capacily of ihe buffer.

When hardwire hantshake is set to disable by the ESC.@ command,
DTH is always +12V.

DTR can be conneated with CTS or DSR of the computer for handshak-
ing, provided that the computer bas a function to monitor the above
signal line and stop the data output.

{Outputy

Table 5-2




5.2.2 Y-Connection (Y-DROP)

When a host computer and a terrinal are connected with an RS-232C, the DXY-1000
serics can be connected between them. This is called a Y-connection and performs the
foliowing functions: it can transmit data from the host computer to the terminal, it can

ransmit data to the plotier for drawing and it can permit the terminal t¢ monitor the data
while drawing is under way.

Host comiputer
B L

[Simple Y-connection diagram}

Terminal

Y-connaction

o’ Z .
. . =1
R

L Ll

(R RHERE E

|
|

Al

|
{ |
|

Plottier

Fig. 5-4

Cables used for the Y-connection are shown in Fig. 5-5.

Computor Terminal
FG 1 1 FG
XD 2 (- 2 TXD
e C i
el 3 O
CIS & sl 5 0TS
DSR 5 G DSk
SG 7 \ L 7 8G
DCD 8 7 0CD
DIR 20 20 GTR
Plodter
FG —
TXp 2 —
RXI? 3 cmmmsmannnd
SG 7 i
S.TXD 14
S RXD 16
Fig. 6-5



@ Y-connection setting
To use the Y-connection, turn ON DIP Switch 2-@ of the DXY-1000 series first and then
turn ON the power switch next. In this condition, all the data is transmitted from the host
computer to the terminal or vice versa without passing through the |/O buffer. At this
time, the DXY-1000 series only transrnits the data but does no drawing.
When it receives the ESC.Y or ESC.({ command, the DXY-1000 series stores data in the
170 butter and starts drawing according to 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 the terminal varies depending on the 2nd bit to 3rd bit of the second
parameter of ESC.(@ command as shown in Table 5-3. (Monitor mode QFF, monitor
mode 1, monitor mode 2).
The way your computer responds to a request of the DXY-1000 series varies depending
on whether the request comes from an RD-GL T command or a device centrol com-
mand. In fact, it varies from the 2nd bit to 3rd bit of the second parameter of ESC.(@ com-
mand as shown in Table 5-3. In this condition, data from the terminal can be sent (o the
computer. But when the DXY-1000 series is responding to the computer, this response
has first priority and the data from the terminal are ignored.
Algo, when it receives the ESC.Z or ESC.) command, the DXY-1000 series returns 10 the
same condition as before it received the ESC.Y command or ESC.{ command.

Monitor mode OFF

Menitor mode 1 Manitor mode 2

ESC. @;0:
2nd  parameter of
or ESC.@:8: ESC .@;12:
ESC.@ command
ESC. @:4:

Before receiving
ESC. ¥ or ESC {,
or after receiving
ESC. 2 or ESC)).

Outpur 3l data 10 & tenminal including device contiol commands. {Output ESCLY and
ESC.{ too.}

Output data other than
those of device contro!

commands to & terminal )
PN ands, to a terminal €.

Qutput data, including tho-
se of device control comm-

After receiving ESC. | Does not cutput to a termi-
Y or ESC (. nal,

How to output g response 1o a
requast by a device controt

cormmarid.

Dutput data to a host computer.

How 2 culput a respanae 1o a
reguest by a RD-GL 1 com-
mands.

Qutput data to a host com-

puter,

Qutput gata to both host computer and terminal.
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Host
compLitar

if, after receiving art ESC.Y or ESC.( command, a break signal that lowers the RXD terminal
(No.3 pin) of the plotter below 150m/sec. Comes from the terminal, the piatter will send
this break signal to the computer and then return to the sarme condition as i it had received

¥

Terminal

\ BReceipt

+f data

) C
. 170 Buffer

----------

L

@@Luecution of

data

Plotter

Table 5-

an ESC.Z or ESC.) command.

Remember: Since data go through the internal circuit of the DXY-1000 series to a terminal,
you rmust have turned QN the power of the DXY-1000 series for data communication bet-
ween the computer and the DXY-1000 series even when you are not using the DXY-1000

SEries.

-7
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5.3 Information about Handshake

This section explains the handshaking system for a serial (RS-232C) interface. If the DXY-1000
series has a processing speed lower than the speed of data transmission, it may miss some data
if preventive action is not taken. To receive all the data perfectly, the DXY-1000 series deter-
mines whether data transrission is acceplable according 1o the remaining capacity of the 170
buffer. This data transmission systern is called a “handshake”.

The DXY-1000 series supports three handshake modes: hardwire handshake, Xon/Xoff hand-
shake and ENQ/ACK handshake.

The hardwire handshake uses the DTR pin of an RS-232C and lets the computer know whether
it is ready to receive data from the DXY-1000 series. Besides this, the DXY-1000 series per-
forms handshaking by sending a particular character from the same pin as used for data.
This section will explain the above three handshake modes as weli as the software checking
handshake that sends data from the computer using the device control commands while check-
ing the rernaining buffer capacity of the plotter buffer.

Note:

oIn the examples below, a typical BASIC language is used in the 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 R5-232C port.

<All character codes (ASCH codes) use decimals.

«Character codes are written in the form CHR$ ( character code).

«Control characters like [ESC] ars, for example, written in the form [ESCICHR$(27). For informa-
tion about device control commands, see 5.4 Device Control Commands” in Chapter 5.

5.3.1 Hardwire Handshake

The DXY-1000 series has a function to switch the DTR pin of the RS-232C interface from
“High” to “Low” according to the remaining buffer capacity. The DTR pin is the No.20 pin
of the RS-232C.

If your computer has a function to stop the output of data when the input is low at the CrS
or DSR pin of the RS-232C, a handshake by the hardware is available. A connection exarn-
ple for a hardwire handshake is shown in Fig. 5-6. Use this connection for IBM-PCs.

IBM-PC OXY-1000 SERIES
FG (T a1 Fi

TXD & 2 TXD

RXD (B >< (D RXO

RTS @) {1 RTS

CTE &) — >< — TS

DSR &) @ DSA
SG @ @ S6

nen & &) DCD

DTR & >< W DTA

{(XY-RS-11,13,31,33)

Fig. 5-6
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How the hardwire handshake changes the remaining buffer capacity is shown in Fig. 5-7.

Remazining buffer capacity

[ Y 0
Black size determined by
ESC.H or ESC.!
9
812
hyte
Y
Maximum | : & Tirnies
fee . B L

DTH:High  DTRLow DDTA:High DTR:Low

(DIf data is transmitted to the DXY-1000 series with the DTR pin “High” when a full buf-
fer capacily {empty now} is available, the remaining buffer capacity gradually
decreases because the data transmission speed is faster than the drawing speed.

(2If the remaining buffer capacity is less than the block size (80 hytes are the default
value) as determined by the 1st parameter of the ESC.H or ESC.] command, the
DXY-1000 series sets the DTR pin to “Low”. The remaining buffer capacily in-
creases gradually because of no data transmission from the computer.

(33 the remaining buifer capacily is larger than 512 bytes, the DXY-1000 series sets
the DTR pin to “High”. The computer then transmits the data again.

Fig. 5-7

The default after the power is turned ON means you are ready to use this hardwire hand-
shake.

No matter what kind of handshake vou set other than above, the DXY-1000 series switches
the DTA pin from “High” to “Low” and vice versa according to the remaining buffer capaci-
ty. If this is inconvenient, you can fix the DTR pin at “High” with the 1st parameter of the
ESC.@ command.
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5.3.2 Software Checking Handshake

The DXY-1000 series has a function to output the remaining buffer capacity to a computer.
By means of this function, the DXY-1000 sends data while checking the remaining buffer
capacity.

Example of the software checking handshake:

16¢ ' DXY-1080 RS5-232C DEVICE CONTROL COMMAND
114 ' SAMPLE PROGRAM FOR SOFTWARE HANDSHAKE
120 OPEN "COM1:9660,N,8,1" AS #1

136 PRINT #1,CHR$(27)3" . M1O@;;3513:"3

144 'MAIN PROGRAM

GOSUB 1098

Mair: program for drawing

GOSUB 1ppg -
END

1946 ' SUBROUTINE FOR BUFFER CHECK
1910 PRINT #1,CHR$(27);".B";
1420 INPUT #1,B

1439 PRINT "Buffer space :";B
14460 IF B>=584 THEN RETURN

105¢ GOTO 1414

Explanation:
Line 120 Opens the RS-232C port. Grammar varies depending on computers.

Line 130 When the computer asks the DXY-1000 series to oulput, taking the delay
time the DXY-1000 series takes to respond to the computer as 100m/sec,
sets the terminator for data output from the DXY-1000 series to
[ESCICHRS{13).

Ling 1010  Commands the DXY-1000 series to output the remaining buffer capacity to
the computer.

Line 102 g e I . .
! (:0 Q20 Checks the remaining buffer capacity and commands the DXY-1000 series
‘ to wait for data transmission.

Line 1050

In this sample program, the DXY-1000 series checks the remaining buffer capacity and con-
trols the data transmission between Line 1000 and Line 1050. Recause of this, GOSUB
1000 must be executed to check the remaining buffer capacity, as neaded, in the main pro-
aram. In other words, GOSUB 1000 must be executed so that incoming data do not
overflow the remaining buffer capacity before the next GOSUB 1000 is executed.
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5.3.3. Xon/Xoff Handshake

in this handshake mode, the DXY-1000 ouipuls the character specified as an Xoff
character to the computer when the remaining buffer capacity is below a certain value. And
it also outputs the character specified as an Xon character to the computer when the re-
maining huffer capacity is above a certain value. The computer stops the data transmission
it an Xoff character is sent and starts the data transmission if an Xon character is sent.
This Xon character is specified by the ESC.| command and this Xoff character by the ESC.N
command. The remaining buffer capacity to output the Xon character is detsrmined by the
ESC.I command. The remaining buffer capacity to output an Xoff character is 512 bytes.
A sample program for the Xon/Xoff handshake and an explanation of how it works are
shown in Fig. 5-8.

Sample program:

166 ' DXY-14¢¢ RS-232C DEVICE CONTROL COMMAND
116 ' SAMPLE PROGRAM FOR Xon/Xoff HANDSHAKE
12¢0 OPEN "COM1:9604,N,8,1" AS #1

134 ON COM GOSUB 1909

14¢  PRINT #1,CHR$(27);".M@:0:;0:13;8;0:";

1650 PRINT #1,CHR$(27);".1168;8;17:";

160  PRINT #1,CHR$(27);".N;19:";

17¢  PRINT #1,CHR$(27):".@;@:";

1846  COM ON

194 ' MAIN PROGRAM'T

Pragram for drawing

END -

1968 * INTERRUPT Xon/Xoff

1414 IF LOC(1)=¢ THEN RETURN

1028 AS=INPUTS(1,#1)

1930 IF A$=CHR$(19) THEN PRINT "Xoff "

1040 PRINT "wait !!"

1454 As=TNPUTS(1,#1)

16648 IF A$=CHR$(17) THEN PRINT "Xon ":COM ON:RETURN
1978 PRINT "ILLEGAL Xon !!*

1480 RETURN

Explanation:
Line 120 Opens the RS-232C port. Grammar varies depending on computers.

Ling 140 Sets terminator for dala output from the DXY-1000 series to
[ESCICHRS(13).

tine 1H0 Taking the limit of the remaining buffer capacity as 160 bytes, sets Xon
character to IDCTICHR${17).
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Ling 160 Sets Xoff character to [DC3JCHR$(19).

Line 170 Sets the DTR pin o “High". In other words, does not allow the hardwire
handshake 1o operate.

Line 1000  Processes interrupt signals from the DXY-1000 series. The computer stops
0 the data transmission if [DC3] is sent and starts it again if IDC1] is sent
Line 1060  from the DXY-1000 series.

By setting Line 140 to line 170, the DXY-1000 series operates as follows:
(11 Outputs [DC3} as Xoff characier if the remaining buffer capacity is below 150 hytes.
(The computer stops the data transmigsion.)

(2) Qutputs IDC1] as Xon character it the remaining buffer character is over 512 bytes.
{The computer starts the data transmission.)

Ramainmg buffer capacity

4 (ot (Fpon
150 byte
X()“ T ""'l' """"""" Ehas St St
612 byte
Xon [ orenf semenme Sxwen © o Wt simei s
Data
max Time
Fig. -8

In this program, the handshake is performed using interrupts under compuier execution and
$0 does not work properly uniess the computer has the ability to accept interrupts. If the in-
ierrupt works properly, the cornputer jumps frorn Ling 1000 to Line 1080 and waits until the
next Xon signal is input if the interrupt signal is Xoff.

5.3.4 ENQ/ACK Handshake

In this handshake, the computer first sends the character specified as an ENQ character to
the DXY-1000 series and asks whether it can transmit a certain amount of a data block. In
responise to this, the DXY-1000 series t&lls whether data transmission is acceptable by the
character specified as an ACK character if the remaining buffer capacity is more than the
ahove block data amount.

Furthermore, the ENQ/ACK handshake is divided into three modes : maode 1, mode 2 and
dummy. Mode 1 is set by the ESC.H comimand, mode 2 by the ESC.| command and durn-
my by the ESC.H command without any parameter.

In the dummy ENQ/ACK, especialty if you do not set any ENQ or ACK character, the DXY-
1000 series returns the ACK character to the computer unconditionally when receiving the
ENQ character,



The difference between mode 1 and mode 2 is shown in Fig. 5-8. If handshake outputs
(such as output trigger character, echo tarminator character and output terminator} have
been set in rode 1, they are sent with the procedure shown in Fig. 5-9. Even if these hand-
shake outputs have been set in mode 2, they are ignored. For more information, see “5.3.5
Handshake Output Specifications”.

Compuier ENQ character _IDXY-1000
[Output trigger character) | series
o ACK character
:'_ ) {Output terminator)
r v i Echo hack
I AR et b — w—— iy —— — —— ——-' .
o Echo back Not recaived
- — = = = — — —wl by data buf-
Eehio terminater ter.
Recawved by
Data block > data buffer.
Mode 1
Computer ENG character o PXY-1000
_ ACK sharacter series
Data block >
Mode 2
Fig. 5-9

A program example of “ENQ/ACK Handshake Mode 1" is shown below.

First of all, without outputting drawing data to the DXY-1000 series, this program writes
those data to a data file called “DATAT”. Next, it opens DATA1 to execute Example 2.
“Tasks other than DATA1” refers to any tasks other than drawing done a computer using
the extra time caused by buffering the DXY-1000 series.

Example 1.

1# OPEN "1:DATALl" FOR QUTPUT AS #1
20 PRINT #1,"..covenuwes™

Data for the DXY-1000 series
1909 END
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Example 2:

16¢ ' DXY-16@8¢ RS-232C DEVICE CONTROL COMMAND
119 ' SAMPLE PROGRAM FOR LENQ/ACK HANDSHAKE

124 ¢

130 OPEN "COM1:960#,N,8,1" FOR OUTPUT AS #1 : OPEN
“DATAL™ FOR INPUT AS #2

14 ON COM GOSUB 16066

1568 COM ON

166 '<<< SET HANDSHAKE MODE ENQ/ACK >>>

174 PRINT #1,CHR$(27);".K";

183 PRINT #1,CHR4%(27);".R";

196  PRINT #1,CHR$(27);".@;@:";

206  PRINT #1,CHR$(27);".M10@3;,03;00:13:080:00:™;
218 ' ENQ character = CHRS$(5)

2200 ' ACK character = CHR$(6)

234 PRINT #1,CHR$(27);".H256;56;6:";

249 '<<< MATN PROGRAM >>>

25¢ PRINT "sscxENQ !V :PRINT #1,CHRS$(5) -

” Tasks other than
. DATA

END

1884 ' << BLOCK TRANSFER >>

1418 COM OFF

1626 PRINT "ACK !!":INPUT #1,ACKS

1838 1F ACK$<>CHR$¢(6) THEN COM ON:RETURN
1644 FOR [=1 TO 256

1466 [F EOF(2) THEN GOTO 11248

1364 AS=TNPUTS(1,#2)

1470 PRINT #1,AS;

108¢ PRINT As;

169¢ NEXT T

1199 COM ON

1114 PRINT '"s#xxENQ !!":PRINT #1,CHR$(5); ! RETURN
112¢  PRINT "DATA END !!":RETURN
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Explanation:
Line 130 Opens two files. Modify the command, to open a file depending on the in-
dividuai computer.
Line 140
to Sets intertupt processing.
Line 150

Line 170 Clears buffer data of the DXY-1000 series

Line 180 Initializes settings for handshake.
Line 180 Sets both monitor mode and hardwire handshake mode to QFF.

Line 200 Taking the delay time until the DXY-1000 series starts outputting as 100
m/sec, sets the outpul terminator to [CRICHR$(13).

Line 230 Taking the ENQ code as [ENQJCHR$(5} and the ACK code as
[ACK]ICHRS${6), sets the data block to 256 bytes.

Line 1000  Gets out of the main program by interrupt with an ACK signnal from the
to DXY-1000 series. Sets the DATA1 to a 256 byte data block to output them
Line 1120  to the DXY-1000 series.

With the setting of Line 230, the computer sends the [ENQ]JCHR$(5) to the DXY-1000
series. Then the DXY-1000 series returns the {[ACKICHRS(8) as an ACK charactar to the
computer if the remaining buffer capacity is mare than 256 bytes.

In this program, the computer checks the plotter’s condition in the main program and out-
puts one block {256 byte plotter datal using an interrupt if the buffer stiil has extra space. If

the buffer has no extra space or no output data in it, the computer processes “Tasks other
than DATA1".

5.3.5 Handshake Qutput Specifications

The Xon/Xoff and the ENQ/ACK handshake have different output specifications from each
other, depending on the settings of the device control commands, as shown in Table 5-4.
“O"indicates effective outpul specifications, but “ x " indicates ineffective output specifica-

tions even if they have been set. Also, these output specifications may be affected if they
are output by the RD-GL [ output commands.

L’

Sutsnissuificstion NEQ/ACK — 2 ;:ut Setting command

mode mode2 RD.GL] | Farameten)
Deolay time o) o} % ¢ ESC M{P1)
Qutput trigger character < x X O ESC.M{P2}
Echo terminator ¥ x = (8] ESC.MiP3}
Qutput terminator < x X %) ESC MiP4,P5)
Qutput initiator b ® ® < ESC .M(PG;
Intercharacter dalay [¢] (8] O el ESC.N(PY)
Immediate response character & %) X “ ESC.N(P2 ~ P11}

Table 5-4



Delay time:

This is the delay time (m/sec) before the DXY-1000 series starts outputting when the com-
puter asks it to do so, thereby preventing any date transmission from the DXY-1000 series
before the computer is ready to receive data.

Qutput trigger character:

The computer sends this character at the end of an output cornmand serit to the DXY-1000
series.

Even if you set this character, the DXY-1000 series does not output until the character is
sent. For this, [DC1ICHRS(17) is often used. The default value is O {for nothing set).

Echo terminator:

This is used by the computer to echo data sent from the DXY-1000 series back to the DXY-
1000 series again. 1f you set this echo terminator so that the reception of echoback data
does not cause an error, the DXY-1000 series ignores input until receiving this character.
For this [LFICHR${10) is often used. The defaultvalue is Q (tor nothing set).

Quiput terminator:
This character is sent after at the end of all the data output by the DXY-1000 series. The
detault value is [CRICHR$(13).

Qutput initiator:

The DXY-1000 series sends this character at the beginning of the data which it outputs to
the computer. Depending on the computer, is may be necessary to send this character as a
sign that the DXY-1000 series is ready to do data transmission before actually sending data.
For this [STXICHR$(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 that the DXY-
1000 series outputs to the camputer. Depending on computers, one may not be able to do
data transmission if there is not enough delay time between characters the DXY-1000 out-
puts. In such a cass, this characler is sef. The default value ia Olm/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 DXY-1000 series 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,
[DCIICHRH(19) is often used. The default value is O {for nothing set).



5.4 Device Control Commands

The device contrel command is used to determine the comrnunication protoco! between a com-
puter with an RS-232C interface and the DXY-1000 series and iet the computer know the cur-
rent status of the DXY-1000 series. There are also device control commands to sel the specifica-
tions for output by RD-GL I commands.

The device control command consists of three characters, such as [ESCICHR$(27),%.", the last
of which ig a capital letter or 5 symbol. And it is divided into two kinds: one with parameters and
one without pararneters.

Parameters may he omitted. A semicolon ;" is used on a delimiter to separate parameters.

A semicolon ;" without parameters indicates that parameters are omitted. For the device con-
trot cornmand with paramelers, you are required 1o key in terminator at the end of an instruction

i

sentence. A colon “:7 is used for the terminator and this cannot be omitted.

5.4.1 Handshake Mode Commands

ESC.B Remaining buffer capacity output

®FORMAT
[ESCLB

SEXPLANATION
This command teils the DXY-1000 series to output the current remaining buffer capacity
to the computer. Since the comptiter knows the remaining buffer capacity with this com-
mand, it can output data below this capacity to tha DXY-1000 series. Therefore, using
this command allows you to prevent the buffer from an overflow. See “Example” of
“5.3.2 Software Checking Handshake™.

ESC.M Set handshake output specification (1)

@FORMAT
[ESC].M P1,P2,F3;P4;P5,P6:

@D EXPLANATION
This command sets the output specifications for handshaking.

P1:

When the computer asks the DXY-1000 series to output, the parametar P1 sats
the delay time until the DXY-1000 series starts outputting. The parameter range is
from O to 65535, The unit iz m/sac. A decimal parameter wiil cause an error.
(Default value: O)

EXAMPLE: PRINT #1,CHRS(27);".M100:";

’

Tris command sets an approximately 100m/sec delay time.
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P2:

Parameter P2 sets an output trigger charcter. For more information about the out-
put trigger character, see “5.3.6 Handshake Output Specifications”. This
character is also applicable to the output of RD-GL T output commands.
(Default value: 13[CR])

EXAMPLE: PRINT #1,CHR$(27);".M;13:";

P3:

P1is set to O {default value). The output trigger character is the carriage return
[CRICHRS$(13). For example, if you send the ESC.B command to the DXY-1000
series and the carriage return [CR] thereafter, the DXY-1000 series outputs the re-
maining buffer capacity to the cornputer.

Parameter P3 sets an scho terminator. For more information about the echo ter-
minator, see “5.3.5 Handshake Qutput Specifications”. The echo terminator 1s al-
s0 applicable to the output of RD-GL T oulput commands.

{Default value: 0)

EXAMPLE: PRINT #1,CHR$(27);".M;;14:";

in this example, parameters P1 and P2 are set to the default values and the echo
terminator is set to line feed [LFICHRS$(10). Thus, the computer must output the li-
ne feed [LF] at the end of echoback data so that the DXY-1000 series will accept
input.

P4 and Pb:

These parameters set an output terminator. The output terminator is the last
character sent following the data output by the DXY-1000 series and is made up
of one or two characiers. This terminator is also applicable to the output of RD-GL
T output commands.

{Default value: 13[CR] for P4 and O for PH)

EXAMPLE: (1) PRINT #1,CHR$(27);".M;;;13:";

P6H:

(2) PRINT #1,CHR$(27);".M;::13:10:6:%;

(1) outputs [CRICHR$(13) as the output terminator and {(2) [CR} and
[LFICHR$(10). But in the case of two characters, as in (2), you must set P6 to 0
(default value).

This parameter sets an output initiator. For more information about the output in-
itiator, see “6.3.5 Handshake Output Specifications”™. When you set the output in-
itiator, you must set parameter P5 to O (default value). The output initiator is also
applicable to the output of RD— GL [ output commands.

{Default value: 0)

EXAMPLE: PRINT #1,CHR${(27);".M;;;13;8;33:";

This command outputs an exclamation “” (CHR${33)} before the data sent by the DXY-
1000 series to the computer.



ESC.N Set handshake output specification (2)

SFORMAT
IESCL.N P1;P2;...;P11;

GEXPLANATION
This command sets an intercharacter delay and also sets an Xoff character for the Xon/X-
off handshake.

P1:
This parameter sets an intercharacter delay. The parameter range is from 0O (o
32767.4999, and the unitis m/sec. For more information about the intercharacter
delay, see “6.3.5 Handshake Qutput Specifications” in Chapter 5. This setting is
applicable hoth to the handshake modes and to the output of RD-GL T output
comrmands,
iDefault value: O)

EXAMPLE: PRINT #1,CHRS(27);".N1g:";

For example, when you send the [ESCL.L command to the DXY-1000 series, the
DXY-1000 series outputs “1024CHRE(13)”. At this time, each character or ter-
minator is sent to the computer at intervals of 10m/sec.

P2 10 P11:
These parameters set an Xoft character when the Xon/Xoff handshake has been
set {see ESC .} command).
When the ENQ/ACK handshake has been set, the parameters also set an im-
madiate response character. For more information about the immediate response
character, see “5.3.%2 Handshake Qutput Specifications” in Chapter 5.
You can set up to 10 characters.
(Default value: 0 for all parameters)

ESC.H Set ENQ/ACK handshake mode 1

@FORMAT
[ESCLH P1;P2;P3;....,P12:

@ EXPLANATION

This command does settings in the ENQ/ACK handshake mode 1. When the computer
sends the ENQO character set by parameter P2 to the DXY-1000 series, the DXY-1000
series outputs the ACK character set by parameter P3 only if the rermaining buffer capaci-
ty is above the value set by P1. After the ACK character is returned, the computer can
then send a biock of data o the plotter equal to the number of bytes specilied by P1.
If yau omit all the parameters when sending the ESC.H command, the handshake is not
available. But when the computer sends an ENQ character to the DXY-1000, the DXY-
1000 always outputs an ACK character regardless of the remaining buffer capacity. This
is called a “durmmy handshake”.



P1:
This parameter sets the byte number of a data block sent from the computer to the
DXY-1000 series. When receiving an ENQ character, the DXY-1000 series out-
puts an ACK character if the remaining buffer capacity is above the values set by
the P1. The parameter range of P1 is from O to 15358.
(Default value: 80)

P2:
This parameter sets an ENQ character. For this character, usually [ENQJCHR$(5)
is used. But if you specify 0, the ENQ/ACK handshake is not set.
(Default value: 0)

P3 to P12:

These parameters set an ACK character only if you set P2. You can set up to 10
characters. For this character, usually [ACKICHR$(6) is used. If you specify O, any
ACK character is not output, but only the output terminator set by the ESC.M com-
mand is output.

(Default value: 0)

EXAMPLE: PRINT #1,CHR$(27);".H128;5;6:";

In this case, the byte number of a data block becomes 128. The ENQ character is
[ENQ]JCHR$(5) and the ACK character is [ACKICHR$(6).

ESC.| Set Xon/Xoff handshake and ENQ/ACK
. handshake mode 2

®FORMAT
[ESC].| P1;P2;P3;....;P12: -

@EXPLANATION
This command is used when you want the Xon/Xoff handshake and the ENQ/ACK hand-
shake mode 2. If you omit all the parameters (in case you send [ESC].I:), handshakes are
not available. If the computer sends an ENQ character to the DXY-1000 series, the DXY-
1000 series 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 DXY-1000 series 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 15358.
(Default value: 80)

EXAMPLE: PRINT #1,CHR$(27);".1168;;17:";CHR$(27);".N;
19593

If the remaining buffer capacity reaches 100 bytes, the DXY-1000 series outputs
an Xoff character [DC1].

5-20



P2:
For the ENQ/ACK handshake mode 2, 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,CHRS$(27);%".,1;80;17:";
PRINT #1,CHRS(27);" . N;190:";

P3 10 P12:
For the Xon/Xoff handshake, these parameters set an Xon character.
For the ENQ/ACK handshake mode 2, these parameters set an ACK character.
You can set up to 10 characters, each separated by a semicolon “;". A terminator
set by the ESC.M command cannot be output. Specifying 0 sends nothing.
(Default value: O for ali parameters)

EXAMPLE: PRINT #1,CHR$(27);".1;5;6:";

This command enables the ENQ/ACK handshake. The ENQ character is set to
[ENQICHR$(5}, the ACK character to [ACKICHRS$(6) and the data block size to 80
bytes, respectively.

EXAMPLE: PRINT #1,CHRS(27);".184;¢4;17:" : CHRS(27);".N:;19:";

This command enables the Xon/Xoff handshake. The Xon character is set to
IDCTICHR({17}, the Xoff character to [DC3JICHR$(19) and the limit of the remain-
ing buffer capacity to 80 bytes, respectively.

5.4.2 Status Commands

ESC.O Output plotter status

®FORMAT
[ESC].0

SEXPLANATION
This command outputs to the computer the presence or absence of data in the buffer as
well 45 the status of the DXY-1000 series according to the codes shown in Table 5-5.

Code Buffer capacity status
0 Buffer is not empty
8 Buifer is empty
16 Butfer is not empty, and plotter is on standby*
24 Bufter is ernpty, and plotter is on standbys

+The PAUSE ingicalor lights.
Table 5-5
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ESC.E Output error code

SFORMAT

[ESC].E

S EXPLANATION
When this command is received, the DXY-1000 series cutputs error codes about the RS-
232C interface, as shown in Table b-6. At the same tirme, errors are cleared.

Error codes Error contents
(o} An /O arror has not ocourred.
While an output request is being executed, anathar commarnd raguesting output has been
b received, but only the first command is valid.
11 A device control cornmand error has ocouiréd
5 A devica control command parameter is uhsuitable. {Tha paramater causing the error is set to
! the deiault value.)
13 A patameter overfliow has ocourred.
14 Too many paramelars hava been inpul, or the parameters were not tefminated by “7.
15 A framing error, parity arror, or overeun error has occurred during reception of data.
16 The 1/ buffer has overflowad. {In this case normal drawing operation is impossible.)

Table 5-6

ESC.L Output 1/0 buffer size

@ FORMAT
[ESC].L

@EXPLANATION

When this command is received, the DXY-1000 series outputs the current size of the 1/0
buffer to the computer, usually outputting 1024 bytes.

Note: Even with a 1M byte buffer, it will answer “1024”.

5.4.3 Abort Commands

ESC.J Abort device control

SFORMAT
[ESC].J

SEXPLANATION
This command aborts the device control commands under execution.
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ESC.K Abort command

@FORMAT
[ESCILK

@EXPLANATION
This command executes one vector of the currently-active DXY-GL or RD-GL [ com-
mand, abotts all other subsequent commands and clears the data buffer.

ESC.R

Reset device control

@FORMAT
[ESCIL.R

@EXPLANATION
This command sets all the settings of the device control commands to their default
values.

When ESC.R is executed, the results are the samea as executing the device control com-
mands below.
[ESC].J

[ESCI.M:
[ESCL.N:
[ESC].H:
[ESC].I:

[ESC]@:

5.4.4 Monitor Mode Commands

The DXY-1000 series is capable of outputting data sent from the computer o a terminal
and so forth. Cables used for this purpose should be wired as shown in “5.2.2 ¥-Conngec-
tion"in Chapter B, Fig. 5-4 with the DIP Switch 2-) turned ON (Y-DROP).

ESC.Y
ESC.(

Plotter ON

@FORMAT
[ESCLY or [ESC].(

@EXPLANATION
After the power is turned ON in the Y-DROP maode (DIP Switch 2-() is ON), the DXY-
1000 series ignores all data until is receives this command. The ignored data are output
through pin No. 14 of the RS-232C connector to the terminal.
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ESC.Z
Plotter OFF

ESC.)

@®FORMAT
[ESC].Z or [ESC].)

@EXPLANATION
When receiving this command, the DXY-1000 series ignores further data.
When receiving the ESC.Y or ESC.( commands, this plotter will execute a drawing with
the data that follow.

ESC.@ Set monitor mode and DTR control

O®FORMAT
[ESC].@P1;P2:

@ EXPLANATION
Pl
This sets the size of the plotter’s I/O buffer. The parameter range is O to 9999, but
if it is larger than the initial value of 1024 then it will be set to 1024.

P2:
When the control of DTR signals (pin No.20 of the RS-232C connector) and the
DIP Switch 2-@) are ON (Y-DROP), this parameter sets the monitor mode. For
more information about the DTR signals and the monitor mode, see “56.3.1 Hard-
ware Handshake” and “5.2.2 Y-DROP”, respectively.
The parameter range is from O to 255. The parameter value is the sum of bit values
shown in Table 5-7.
(Default value: 1)
Bit No. Bit value Contents
When this bit is O, no hardware handshake is done. DTR signal is always at
o] 1 “High”.
When this bit is 1, hardware handshake is performed.
1 2 Ignored.
2 a When this bit is O, sets monitor mode 1.
1 When this bit is 1, sets monitor mode 2
3 8 1 When this bit is O, turns monitor mode OFF
! When this bit is 1, turns monitor mode ON.
4 16 :
5 32 |
6 64 1 Ignored.
7 128 3
4

Table 5-7
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EXAMPLE 1 PRINT #1,CHR$(27);".@;@:";

This command sets the monitor maode 1o OFF and OTR signals to ON_ At this time,
any data after the ESC.Y command are taken into the DXY-1000 series and so are
not output to & terminal. Also, handshake is not availabie.

EXAMPLE 2 PRINT #1,CHR$(27);".@;8:";

When DIP Switch 2-(4)1s ON {Y-DRQP), this command turns the monitor mode ON
and sets mode 1. In this mode, the DXY-1000 series cutputs the data currently
under execution to the terminal.

EXAMPLE 3 PRINT #1,CHRS(27);".@;12:";
When DIP Switch 2-(33is ON (Y-DROP), this command turns the rmonitor mode ON

and sets made 2. in this mode, the DXY-1000 series outputs the data received
from the computer lo the terminal.
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APPENDIX

App.A DIP Switch Setting Table

SW-=-1 SwW-2
OOMAAnEAN| MAOEEOEEE| |on
- ON
OO OO®OO®OO DOOODO®EOO®OOO
KANJI PAPER | EXPAND| INPUT CHAFIACTEFI UNIT |[COMMAND) STLP DJTA Pil:l"‘l DATAFLOW| BAUD RATE
MODE SIZE MODE BIT
o] ey s a8 |08
Disable 1SOA3 OFF PARALLEL 0.025mm| RD-GLI 1bit | 8bit NONE NORMAL
|’} 88 | & ] B0 | 0E
ESC/P 150 Ad ON SERIAL 0.fmm | DXY-GL | 2bit | 7bit | OOD ¥-DROP
1 Wi
ShiftJis ANSI B EVEN
"] Wl
NEC ANSIA —_—
JAPANESE ONLY MODE
DXY-1300 (1200) ONLY
W]l ]s Lkl "L u]a]s! oL "Ll Ll
ANSIASCHI [ Spanish/Latin 1S0 German 1S0 Spanish 9600 BAUD 4800 BAUD 1200 BAUD 300 BAUD
1885  BEME LI L
ANSI ASCH () (Not used) IS0 French 1SO Portuguese
8858 BuEQd L) "1 sl W] "Lal* I
French/German IS0 Swedish Name ISOUK. 1S0 Norway (2) 9600 BAUD 2400 BAUD 600 BAUD 150 BAUD
8858 1 "L "L
Scandinavian 1S0 Norway (1) 1S0 Italian (Not used)
o Maximum DIP Switch Setting | SW1-6
P ; 4 .
e spersue Plotting Area  [SW1-8 |SW1-7 |SW1-8 Set the maximum plotting area, which will ac-
1SO A3 |420 % 297m 403.950 x 276mm OFF OFF OFF comodate both ISO A3 and ANSI B sizes.
ISO A4 |297 % 210m 276 % 193.025m OFF ! ON | OFF | SW1-78
4318x279.4m |416%259.125mm : ! Set the paper size according to ISO(A3/A4) or AN-
ANSI B OFF @ OFF : ON
17 % 1linch 16.37 x 10.20inch : ' SI(B/A).
279 4x215 9mm  [259.125 % 199.05m : SW2-1'~.8
ANSI A OFF | ON : ON )
11 %8 5inch 1020=7. samch Set the same as the computer side in term of
B 431 8« 29/’nun baudrate, parity check, and other conditions when
EXPAND ON - : e B )
17 % 11 69inch a serial (RS-232C) connection is applied.
SW2-9
[Functions] Set the command mode according to RD-GL 1
SW1-1,~4, or DXY-GL
Select character sets out of the 19 sets of the DXY-1000 series SW2-10

for the initial font setting.
SW1-5,

Set according to whether the connection with the computer is

parallel (centronics) or serial

(RS-232C).

A-1

Set the operation step (Software resotution) in
the DXY-GL command mode.






App.B Control Code Table

Decimal ASCII Character Function
0 [(NULL | Nop
1 SOH Nop
2 [STX] Nop
3 ETX End Label Command
4 [EOT] Nop
5 (ENQ] RS-232C
6 [ACK] Nop
7 [BEL] Nop
8 [BS ] Backspace (Moves left one space)
9 [HT ] Horizontal tab (Moves left half a space)
10 EIE Line Feed (Feeds one line down)
1 [VT ] Inverse Line Feed (Feeds one line up)
12 | FF Nop
13 EQ—E] Carriage Return (Moves to head of line)
14 [so ] Select Alternate Character Set
15 [ sI ] Select Standard Character Set
16 |DLE Nop
17 Nop
18 Nop
19 (DC3] Nop
20 Nop
21 Nop
22 Nop
23 Nop
24 Nop
25 El\_ﬂ__l Nop
26 Nop
27 Nop
28 [FS ] Nop
29 @ Nop
30 @ Nop
31 @ Nop
32 Space

For more information about the range of character codes from 33 to 126 (decimal), see Appen-
dix C “Character Set Table".
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App.C Character Set Table

Bl _ - e D ——x+ .1 NOTCNOITODONDO .. ..V I AN
Bl_ = nepRD- — —~ x + I  NO < AUMIOVONDOD .. ..V I AW
Sl_ 2 QPR — — x + I NO - ANMIDONDOD ....V I AW
Bl = «hrD- — - x + I NO - ANMITOONDO .. ..V I AW
Bl @A RI- — - x + I N O - QAUMYTNONDOD....VI AN
S|l : ®WeARrD- — - x + I  NO - NOITOWONDD....V I A0
s Bl ®HRD- T~ x + I NO - NOITDONDOD .. ..V I AW
LSl ARG T~ x + I NO«-TANMITODONDOD ....V I ANO®
S S| R W T x + [ NO<-AUNMITDONDO .. ..V I AW
mmnn#n%&.()*+ | NO~-QqNMmMIYTnDNOoO~NDODO . VA~
ol _.: O RWD- — —~ x + .| NO~-NMITOONDOD .. ..VI ACM®
©wl gt 7" .o MAYOHK EAMD I AYODHKRAOICEMNE AR NI
~ | < < A ] ) o C ol DD w O O0OZLC '™ VO Y % WS &«
Ol _.: ®PARWD- — - x + _ NO-UNMITOVONDOD ....VI AC®
<. VAR AN T x + _ NO~-QNUMYTSNDONDO ...V I AG®
o BRI — o x + I  NO«-NMITODONDOD .. ..V I ACM®
Nl R AR DT %+ I - NO«-QqNMITOLO~NDOD .. ..VIAN~®
. A RI- — ~ x + I  NO<-NMOSTSOWONDOD ....V I ACM®
ol .= A RWD- — L x + I  NO~-NMOISWOWONDO ....V I AG®
® e
S IR B BIITIIINIIICBLOIII S BIIB30833
(=]
§ 8n N IS8R I8LANLESFNT38853335888488S
$

Automatic backspace
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Character set
9 30 31 32 33 34 35 36 37 38 39

FAAAAAAAAAAA
Y BBBBBBBBBBRB

8

;
e
6
d
DDDODDDD&+DDDDDDDDDDD

6

AAAAAA
BBBBBB
cccccCcce

0

ccccocccgcccc

i—

TEEEEEEEEEEE

/
e
6
U

EEEEE
FFFFFF
HHHHHHA3*HHHHHHHHHHH

E

FFFFFFFFFFF
XGG6GG6G66G6G6GGGGG

GGGGGG

J I ITIIIIIITITITI

e
JJJJJJIJoNhNhJJJJJJJIJJJJJIJ
M KKKKKUEKKEKKEKKEKKEKK K

LLLLtLLaLLLLLLLLLLL

ITITITITI

MMMMMMEAMMMMMMMMMMM

MNNNNNNNNNNN

O0OO0OO0OOOuUVOOOOOOOOOOOO

NNNNNNS®G
PPPPPPA

PPPPPPPPPPP
LQR@AEAAEQAGEQAQAAQAAAQA

-

/

-~

1

RRRRRROARRRRRBRRRRRRR

QQQQaQa

S 59 95805 EESS595598585888S

vTTTTTTTTTTT

a

TTTTTT
Uuuuuuu

l1UUuvUuvUuyvuyvuvuuuu

1

VVVVVVeg3IVVVVVVVVYVYVYV

WWWWWWe

WWWWWWWWWWW

P

X X X XX XA JXXXXXXXXXXX

YYYYYYILYYYYYYYYYYY

2222220uvL2Z2222Z

Z

code

65

66

67

68
69

70
71

72
73

74
75

76
77
78
79
80
81

82

83
84

85

86
87

88
89
90

95

96

Hexdecimal | Decimal

code
41

42

43

44
45

46
47

48

49

4A
4B

4C
4D
4E

4F

50
51

52

53
54
55
56
57

58
59
5A
5B
5C

5F

60
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App.D Command Table
DXY-GL Commands

Command Format Parameter Parameter range Page
(Default value)
A | Circle Center Ax,y xy: X and Y center coor- —32768.0000 to 2.3
dinates +32767.4999
B | Line Scale B( { : Pitch of dotted line 2 =0 to 32767.4999 (80) 2-3
C | Circle Cx,y,r,01,62 (,6d) x,y: X and Y center coor- x,y,r:- —32768.0000 to
dinates +32767.4999
r: Radius 01,62: —32767° to 25
#1: Start angle +32767°
#2: End angle #d: 1° to 179.9999°(5°)
6d: Resolution
D | Draw D x1,y1,x2,y2 - xn,yn xn: X axis (horizontal) coor-
dinate —32768.0000 to
yn: Y axis (vertical) coor- +32767.4999 2-6
dinate
E | Relative Circle Er,01,62 (,6d) r: Radius r: —32768.0000 to
61: Start angle +32767.4999
#2: End angle 01,602: —32767° to 2-7
#d: Resolution +32767°
#d: 1° to 179.9999°(5%)
G | Ato + Circle Gr,01,62 (,6d) r: Radius r: —32768.0000 to
#1: Start angle +32767.4999
62: End angle 01,62: —32767° to 2-8
6d: Resolution +32767°
#d: 1° to 179.9999°(5°)
H | Home H 2-10
[} Relative Draw 1Ax1,Ay1,Ax2,Ay2, - Axn: X relative coordinates —32768.0000 to 2-10
Axn,Ayn Ayn: Y relative coordinates +32767.4999
J | Pen Change Jn n: Pen number Oto8(1) 2-11
K |Ato+ % Kn, 01,02 n: Percentage with respect to | n: —9101 to +9101
0% of the uppermost part ¢1,02: —32768.0000 to
£ 1: Distance of the end posi- | +32767.4999 212
tion from the center
( 2: Distance of the starting
position from the center
L | Line Type Lp p=0: Solid line —5to +5 (0)
p=1,2: Dotted line 215
p=23,4: Single dot dash line
p=>5: Double dot dash line
M | Move Mx1,y1,x2,y2,---Xn,Yn x: X axis (horizontal) coor- —32768.0000 to
dinate +32767.4999 2-18
y: Y axis (vertical) coordinate
N | Mark Nn 1to 15 2-19
P | Print Pcl.c2 «-- ¢n c1 to cn: Character string 2-20
Q | Alpha Rotate Qn n: Angle (90°) 0 to 3 (0) 2-21
R | Relative Move RAx1,Ay1,Ax2,Ay2,---AX- Axn: X relative coordinates —32768.0000 to 2-22
n,AYn Ayn: Y relative coordinates +32767.4999
S | Alpha Scale Sn n: Character size 0to 127 (3) 2-23
T | Hatching Tn,x,y,d,t n=1: Hatching only n:0to3
n=2: Rectangle only x,y,d: —32768.0000 to
n=3: Hatched rectangle +32767.4999
n=0: Hatched rectangle t:1to4 2.24
x,y: X axis and Y axis lengths
d: Spacing between hatching
t: Haching angle t 1 2 3 4
0° | 45° | 90° |135°
X | Axis Xp,q,r p=0:Y axis p: 0,1
p=1: X axis q: —32768.0000 to 2-27
q: Scale spacing +32767.4999
r: Number of repetitions r: 1to 32676.4999
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Parameter range

Command Format Parameter (Default value) Page
Curve Ym,x1,y1,x2,y2, --- xn,yn m=0: Open| xn,yn: X and
curved line Y absolute
m=1: Clos- coordinates
ed curved
line
m=2: Open| xn,yn: X and 2-29
curved line Y relative
m=3 Clos-| coordinates m:0to 3
ed curved xn,yn: —32768.0000 to
line +32767.4999
Relative Curve __m,Ax1,Ay1,Ax2,4y2, -+ m=0: Open curved line m:0to1
Axn,Ayn m=1: Closed curved line Axn,Ayn: —32768.0000 to 2-31
Axn: X relative coordinate +32767.4999
Ayn: Y relative coordinate
GallRR-CL. I iCont. A[RD-GL I command][parameter] - (, [parameter ] terminator(;) ] 2-33

mand




RD-GL I Commands

Parameter range
Command Format Parameter (Default value) Page
AA | Arc Absolute AAXx,y,fc (,6d); x: X center coordinates x,y: —32768.0000 to
y: Y center coordinates +32767.4999
¢c: Center angle fc: —32768.0000° to 316
#d: Resolution +32767.4999°
6d: —32768.0000° to
+32767.4999° (5)
AR | Arc Relative ARAXx,Ay,6c (,6d); Ax: X center coordinates Ax,Ay: —32768.0000 to
Ay: Y center coordinates +32767.4999
#c: Center angle #c: —32768.0000° to 317
6d: Resolution +32767.4999°
6d: —32768.0000° to
+32767.4999° (5)
CA | Designate Alternate CAn; n: Character set number n: 0~4,6~9,30~39 318
Character Set CA; (Designated by the DIP switch)
Cl | Circle Cir (,6d); r: Radius r: —32768.0000 to
6d: Resolution +32767.4999 319
6d: —32768.0000° to
+32767.4999° (5)
CP | Character Plot CPnx,ny; nx: Number of characters in X | nx: —128.0000 to
CP; direction +127.9999 3.20
ny: Number of charactersin Y | ny: —128.0000 to
direction +127.9999
CS | Designate Standard CSn; n: Chracter set number n; 0~4,6~9,30~39 321
Character Set GS; (Designated by the DIP switch)
DC | Digitize Clear DC; 3-22
DF | Default DF; 3-23
DI | Absolute Direction Dlrun,rise; run=0: Vertical printing —128.0000 to +127.9999 324
DI; rise=0: Horizontal printing (run=1,rise=0)
DP | Digitize Point DP; 3-25
DR | Relative Direction DRrun,rise; run=0: Vertical printing —128.0000 to +127.9999
. ) L . 3-26
DI; rise=0: Horizontal printing (run=1,rise=0)
DT | Defined Terminator DTc; c: Character Other than [NULLICHR$(0)
character 3-27
[ETXICHR$(3)
EA | Edge Rectangle Ab- EAX,y; x: X absolute coordinates —32768.0000 to 3.28
solute y: Y absolute coordinates +32767.4999
ER | Edge Rectangle ERAX,Ay; Ax: X relative coordinates —32768.0000 to 3.29
Relative Ay: Y relative coordinates +32767.4999
EW | Edge Wedge EWTr,601,6c (,6d); r: Radius r: —32768.0000 to
01: Start angle +32767.4999
fc: Center angle 61: —32768.0000° to
6d: Resolution +32767.4999°
6C: —32768.0000° to 3-30
+32767.4999°
6d: —32768.0000° to
+32767.4999° (5)
FT | Fill Type FTn (,d (,0)), n=1: Directional shading n:1to5 (1)
ETs n=2: Unidirectional shading | d: O to 32767.4999
n=3: Hatching (d=(P1—P2)x0.01)
n=4: Cross hatching #: —32760° to +32760° (0) | 3-32
n=5: Ignored
d: Spacing
6: Angle
IM | Input Mask IME; E: Error mask value
3-33
IM;
IN | Initialize IN; 3-34
IP | Input P1 and P2 IPP1x,P1y (,P2x,P2y); X and Y coordinates of P1 Designated by the DIP switch 3-34
and P2
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Parameter range

Command Format Parameter Page
(Default value)
IW | Input Window IWx1,y1,x2,y2; x1 and y1 are coordinates of | Designated by the DIP switch
IW; the lower left corner 3.3
x2 and y2 are coordinates of 50
the upper right corner
LB | Label LB c1 ¢c2 c3:--- Cn CHR$(3) Cn: Character string 3-37
LT | Line Type LTn,(p); n: pattern number n=—128 to +127 (Solid
[ p: pitch length (%) line) 3-38
P=0 to 127.9999 (4)
OA | Output Actual Position | OA; 3-39
ocC Outpyt Commanded oc; 3-40
Position
OD | Output Digitized oD; 3-40
OE | Output Error OE; 3-41
OF | Output Factors OF; 3-42
OH | Output Hard Clip OH; 3-42
Ol | Output Identification ol; 3-43
00 | Output Options 00; 3-43
OP | Output P1 and P2 OP; 3-44
OS | Output Status 0S; 3-44
OW | Output Window ow; 3-45
PA | Plot Absolut PAx1,y1 (,x2,y2, --); Absolute X and Y coordinates | —32768.0000 to 3.46
PA; +32767.4999
PU | Pen Up/Down PU; Absolute X and Y coordinates | —32768.0000 to
and PD; +32767.4999 3-48
PD PUx1,y1 (,x2,y2, --+);
PDx1,y1 (,x2,y2, -*°);
PR | Plot Relative PRAx1,Ay1 (,Ax2,Ay2,:--); Absolute X and Y coordinates | —32768.0000 to 3-49
PR; +32767.4999
PS | Paper Size PSs; s: Paper size 0to 127 3-50
Designated by the DIP switch
PT | Pen Thickness PTd; d: Pen thickness (mm) 0.11t0 5.0 (0.3) 3.50
PT,
RA | Rectangle Absolute PAX,y; x: X absolute coordinates —32768.0000 to 3.51
y: Y absolute coordinates +32767.4999
RO | Rotate Coordinate ROn; n: Rotate angle 0° or 90° (0) 3-52
RO;
RR | Rectangle Relative RRAXx,Ay; Ax: X relative coordinates —32768.0000 to 3-54
Ay: Y relative coordinates +32767.4999
SA | Select Alternate SA; 3-55
SC | Scale SCxmin,xmax,ymin,ymax; xmin,ymin: P1 user coor- —32768.0000 to
SC; dinates +32767.4999
xmax,ymax: P2 user coor- (Depends on the DIP switch 3-55
dinates setting of the paper size
mode.)
S| | Absolute Character Slw,h; w: Character width (cm) —128.0000 to +127.9999
Size Sl; h: Character height (cm) (cm)
(B/A3 size:
w=0.29,h=0.38) 356
(A/A4 size:
w=0.19,h=0.27)
SL | Slant SLtandg; tand: Character slant —128.0000 to +127.9999 3.67
SL; (0)
SM | Symbol Mode SMk; k: Character or symbol (no symbol mode)
3-58
SM;
SP | Select Pen SPn; n: Pen number n=0 to 8 (0)
3-60
SP;
SR | Relative Character Size | SRw,h; w: Character width —128.0000 to +127.9999 3-61
SR; h: Character height (%) (w=0.75,h=1.5)




Parameter range

Command Format Parameter (Default value) Page
SS | Select Standard SS; 3-62
TL | Tick Length TLtp (,tn); tp: Tick length in positive —128.0000 to +127.9999
TL; direction (tp=0.5,tn=0.5) 3.62
tn: Tick length in negative
direction
UC | User Defined Character | UC (P,)Ax1,Ay1, [P:) Axn: Number of X grids
Axn,Ayn; Ayn: Number of Y grids —128.0000 to +127.9999 364
ug;
VS | Velecity Select VSs; s: Pen speed (cm/sec) 0to 127.9999 (42) 3.65
VS;
WG | Shade Wedge WGr,81,6c (,0d); r: Radius r. —32768.0000 to
#1: Start angle +32767.49999
fc: Center angle #1: —32768.0000° to
6d: Resolution +32767.49999 366
fic: —32768.0000° to
+32767.49999°
#d: —32768.0000° to
+32767.49999° (5)
XT | Tick XT;
and XYT; 3-68
YT
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