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1. OVERVIEW

1.1 Outline of WX4636(R), WX4637(R), WX4638(R)

These models are compact flat-bed type plotter with intelligent
functions which is easily and directly compatible with digital control
equipment with a standard interface such as GP-IB, RS-232C, or 8 bit
parallel, and is able to plot drawings based on data from them.

Modular mechanical and electrical parts incorporating a
microcomputer and a fully digitized inner control such as a pulse pen drive
provides a higher reliability and easier maintenance compared with the DC
servo drive method which partly relies on analog technology. The pulse

motor is micro-step driven and gives smooth and precise drawing.

These models are suited for the drawing of all types of graphs, the
formation of statistical charts, the engineering and construction of NC

tape check monitors and for computer art, etc.

The different varieties of Watanabe plotters are as follows:

WRKHEABLR ). ccssnsorssssirsissisiaanin Multipen (10 pens) flat-bed type
WEGBITLR Y vovsaasunvossosvinsninne . 2-pen flat-bed type
WXUB638(R) sseissessssessessssssssnss: I-pen flat-bed type

(R indicates the models with built-in paper feed mechanism.)
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Special Characteristics of WX4636(R), WX4637(R), WX4638(R)

High speed drawing (max. 400 mm/s. in direction of axis).
Automatic selection from 10 pens. (WX4636(R))
A buffer of 1.6 Kbyte is incorporated to reduce the computer's load.

Iniélligent functions are built-in to facilitate plotting by simple

commands.
Examples:
o Various styles of characters can be drawn (ASCII letters, Greek

letters, Katakana, etc.)

o Various types of lines can be drawn (Solid, dotted or broken
lines)

o Cirles, arcs and cubic interpolation curves can be drawn.

o The pen speed can be specified.

o Type of pen can be selected.

Self test and interface modes facilitate functional self-checking.

The recording paper can be fixed instantly by the static electricity
absorption method.

4 - 8 colors each of various types of pen are available (water and oil
based ball-point pens, water and oil based fiber-tip pens, or ink pen)

3 kinds of interface are available: GP-IB, RS-232C or 8 bit parallel.
Automatic pen-exchange facility is available (up to 10 pens in the
W X#4636(R) and 2 pens in the WX4637(R)).

The recording paper is fed automatically (only in the models with a

paper feed mechanism (R)).



1.3

1.3.1 Hardware s i

General Specifications

R)

Type number

WX4636 with paper take
up adaptor

WX4636 (A3 size flat-bed type) WX4636R (

)

Plotting area

X-axis: 381mm(15in.), Y-axis: 254mm(10 in.)

Plotting speed

Max. 400mm/sec. (per axis)

Roll chart feed speed | 50mm/sec.
Programmable step size X, Y axis: 0.1mm
Quantity of roll chart feed | 0.1mm

Distance accuracy

Less than +0.2% of moving distance

Repeatability

Less than 0.15mm

Dynamic accuracy

Less than +0.1mm (P-P 0.2mm)

Perpendicular accuracy

Less than 0.3mm/250mm

Distance accuracy of roll chart feed

Less than +0.5%

Snaking of roll chart feed

Less than 0.4mm/500mm

Number of pens

10

Pen type

Ball-point pen, Fiber tipped pen, Ink pen

Pen color (color of ink)

Ball-point pen: 4 colors (black, red, blue, green) £
Fiber tipped pen: 8 colors (black, red, violet, brown, blue, green, orange, pink)
Ink pen: 4 colors (0.2¢, 0.3¢, 0.4¢, 0.5¢, 0.6¢, 0.8¢)

Pen response speed -

12 times/sec. (up-down operation)

Pen change-over accuracy

Less than 0.2mm

Chart paper

Leaf paper: 4 kinds Rol‘l paper: 2 kinds

Method of holding chart paper

Static electricity absorption method Back tension method

100 V series: 100, 110, 117V

Power supply conditions i (A.C)
200 V series: 200, 220, 240V """
Power supply tolerance +10%
Power consumption Less than 140 VA | Less than 165 VA
Operating temperature range +5 ~ +40°C
Operating humidity range 35~ 75% (R.H.)
Dimensions 513(W) x 480(D) x 152(H)mm 790(W) x 480(D) x 152(H)mm
Weight 18Kg 28Kg
1.3.2 Hardware specifications of WX 4637 (R)
Type number WX 4637 (A3 size flat-bed type) WX4637R ( ﬂ:gﬂ;’"h paper take |
Plotting area 1 pen setting 2 pen setting
X-axis: 381mm(15in.), X-axis: 381mm,
Y-axis: 2564mm(10in.) Y-axis: 230mm
Plotting speed Max. 400mm/sec. (per axis)
Roll chart feed speed | 50mm/sec.
Programmable step size X, Y axis: 0.1mm
Quantity of roll chart feed | 0.1mm

Distance accuracy

Less than +0.2% of moving distance

Repeatability

Less than 0.15mm

Dynamic accuracy

Less than +0.1mm (P-P 0.2mm)

Perpendicular accuracy

Less than 0.3mm/250mm

Distance accuracy of roll chart feed

Less than +0.5%

Snaking of roll chart feed

Less than 0.4mm/500mm

Number of pens

2

Pen type

Ball-point pen, Fiber tipped pen, Ink pen

Pen color (color of ink)

Ball-point pen: 4 colors (black, red, blue, green) )
Fiber tipped pen: 8 colors (black, red, violet, brown, blue, green, orange, pink)
Ink pen: 4 colors (0.2¢, 0.3¢, 0.4¢, 0.5¢, 0.6¢, 0.8¢)

12 times/sec. (up-down operation)

Pen response speed -
Pen change-over accuracy

Chart paper

Less than 0.3mm

Leaf paper: 4 kinds Roll paper: 2 kinds

Method of holding chart paper

Static electricity absorption method Back tension method

100 V series: 100, 110, 117V

Power supply conditions i (A.C.)
200 V series: 200, 220, 240V
Power supply tolerance +10%
Power consumption ; Less than 140 VA | Less than 165 VA
Operating temperature range +5 ~ +40°C
Operating humidity range 35~ 75% (R.H.)
Dimensions 500(W) x 480(D) x 131(H)mm 790(W) x 480(D) x 131(H)mm
Weight 17Kg 27Kg




1.3.3 Hardware specifications of WX 4638 (R)

Type number

WX 4638R ( WX 4638 with paper take )

WX 4638 (A3 size flat-bed type) up adaptoe

Plotting area

X-axis: 381mm(15in.), Y-axis: 2564mm(10 in.)

Plotting speed

Max. 400mm/sec. (per axis)

Roll chart feed speed | 50mm/sec.
Programmable step size X, Y axis: 0.1mm
Quantity of roll chart feed | 0.1mm

Distance accuracy

Less than +0.2% of moving distance

Repeatability

Less than 0.15mm

Dynamic accuracy

Less than +0.1mm (P-P 0.2mm)

Perpendicular accuracy

Less than 0.3mm/250mm

Distance accuracy of roll chart feed

Less than +0.5%

Snaking of roll chart feed

Less than 0.4mm/500mm

Number of pens

1

Pen type

Ball-point pen, Fiber tipped pen, Ink pen

Pen color (color of ink)

Ball-point pen: 4 colors (black, red, blue, green) ]
Fiber tipped pen: 8 colors (black, red, violet, brown, blue, green, orange, pink)
Ink pen: 4 colors (0.2¢, 0.3¢, 0.4¢, 0.5¢, 0.6¢, 0.8¢)

Pen response speed

12 times/sec. (up-down operation)

Chart paper

Leaf paper: 4 kinds | Roll paper: 2 kinds

Method of holding chart paper

Static electricity absorption method Back tension method

Power supply conditions

100 V series: 100, 110, 117V

200 V series: 200, 220, 240v ‘A-C-)
Power supply tolerance +10%
Power consumption Less than 140 VA | Less than 165 VA
Operating temperature range +5~ +40°C
Operating humidity range 35~ 75% (R.H.)
Dimensions 500(W) x 480(D) x 131(H)mm 790(W) x 480(D) x 131(H)mm
Weight 17Kg 27Kg

1.3.4 Interface Specifications

GP-IB Functions SH : SH-1 RL :RL-I
AH : AH-1 PP . s PP-1
T : T-6 DC :DC-1
L : L-3 DT :DT-0

SR :SR-1 & : C-0
Data format

o ASCII format (numerical data is represented in

decimals as ASCII characters.)

o 2-byte format (numerical data is handled as 2-

byte binary numbers).
Connector used: 57-20240 (plotter side)




RS-232-C

Functions

o Data transmission:
Start-stop synchronization, semi duplex
and duplex

o Data transmission speed:
75, 110, 150, 300, 600, 1200, 2400, 4800,
9600 baud (selection by switch)

0 Stop bit
1, 1%, 2 (selection by switch)

o Parity:

Even, odd, none (selection by switch)
o Data length:
7 bit, 8 bit (selection by switch)
Data format
o ASCII format (numerical data is represented in
decimals as ASCII characters)
o 2-byte format (numerica! data is handled as 2-
byte binary numbers)
Connector used: DB-25S (plotter side)

8 bit parallel

Signal format

Input signal
Semi ASCII code or JIS 8 code (8 bit parallel)
STROBE (1 bit)

Output signal
BUSY (1 bit), BUSY (1 bit), ACK (1 bit), ERROR (1

bit)
Signal level
TTL level
LOW ="0" (0 - 0.4 V)
HIGH ="1" (2.4:¥ =5.5 V)
Others

The input data is non-synchronous and should be
maintained from the time STROBE is input to the

time ACK is output.




1.3.5 Programmable Function Commands (42)

o Related to the control of the plotter (10)
CLEAR, HOME, OFFSET, NEWPEN, CHART FEED, SPEED,
FACTOR, WRITE LOWER LEFT, WRITE UPPER RIGHT,
PROMPT LIGHT.

o Related to the plotting of characters and symbols (10)
FONT,. ALPHA SCALE, ALPHA SPACE; ALPHA ROTATE,
ALPHA ITALIC, ALPHA RESET, PRINT, KANA (GREEK),
MARK, USER'S PATTERN.

o Related to straight line plotting (movement) (6)
LINE TYPE, LINE SCALE, DRAW, RELATIVE DRAW, MOVE,
RELATIVE MOVE.

o Related to graph plotting (2)
AXIS, HATCHING.

o Related to the plotting of curves and circles (4)
CIRCLE, RELATIVE CIRCLE, CURVE, RELATIVE CURVE.

o Related to the read-out of coordinate values (5)
GIN, CALL GIN, READ LOWER LEFT, READ UPPER RIGHT,
READ OFFSET.

o Related to the interface control (6)
INTERFACE CLEAR, TERM, READ STATUS WORD 1, READ
STATUS WORD 2, READ STATUS WORD 3, ERROR MASK.

Note:CLEAR, INTERFACE CLEAR and READ commands cannot be used
in the 8bit parallel interface.



.4 Standard Accessories

Model WX4636 WX4636R WX4637 WX4637R | WX4638 WX4638R
I. Plastic coven, | 1 | | | |
2. Power supply cable(2m) 1 | 1 1 | 1
3. Spare fuse 100V series: 2A | | | | | |
200V series: A

e KF520-F6 KF522-BK(black)
4. Fiber-tip pen (water based) red,black,violet,brown,blue,green 5 5
5. Ball-point pen (Oil based) KBI100-SI KB102-BK(black)

2black,leach of red, blue, and green 5 5
6. Ball-point pen plungers PHP- 18-BALL 4 PHP-20-BALL 2 PHP-20-BALL 1
7. Recording paper PL501 (leaf paper) 50 sheets 50sheets 50sheets
8. Recording paper PR505 (roll paper 13m) 1roll 1roll Iroll
9. Take-up roller 1 | 1
10. Interface connector DB-25P ( only RS-232-C) 1 1 I I 1 I
11. Interface connector FCN-361]J016-AG | | | | | |
(only 8bits parallel)

12. Instruction manual 1 1 ] ] I 1




2, CHECKS AND INSTALLATION

2.1 Unpacking

Check that there is no abnormality in the condition of the package

(e. g. shock or water damage).

2.2 Checks

Inspect the appearance and number of accessories.

2.3 Installation Conditions

Being designed as a desk type plotter, this model should be used, as a

rule, in the horizontal position.

2.4  Setting of the Power Supply Selector

Set the power supply voltage. The voltage selector is located on the
base of the plotter. This plotter comes in 2 versions, the 100 V series (100
V, 110 V, 117 V) and the 200 V series (200 V, 220 V, 240 V). The voltage is
set at 100 V in the former series and at 200 V in the latter. A label stuck
near the AC connector on the rear panel of the plotter indicates the type

of power supply. (100 V series or 200 V series.)

Note:
o Be sure to disconnect thé power supply cord before switching
over the voltage selector.
o Use a 2A fuse for the 100 V series.

Use a 1A fuse for the 200 V series.



Rear

@) © O

%

Voltage selector

Front

Fig. 2-1 Base drawing

The voltage selector is set as follows:

Table 2-1 Selector setting

Selection point 100 V series 200 V series
100 V AC 200 V AC
110 V AC 220 V AC
117 V AC 240 V AC

. L

2.5 Inspection of the Operation Panel

Turn off the POWER and connect the power supply cord. Turn on the
POWER and check the functions of the operation panel switches (refer to

section 3-1 Operation Panel in this manual).



2.6 Self Test (refer to section 3.5 or 3.6 Mounting and removal of pens)

Fix the recording paper and pen, turn on the POWER while holding
down the POSITION switch "- X ()" and confirm that the self test pattern
is drawn automatically. The self check is performed whenever the power
supply is switched on. (at REMOTE mode)

The presence of error is indicated as shown below. If there is no
error in the plotter, only the REMOTE lamp will be on and the check is
complete (by R/L switch).

Table 2-2 Error indication when POWER ON

PROMPT lamp REMOTE lamp OFF SCALE lamp
flashing flashing

Off CPU RAM error CPU ROM error

Flashing Interface RAM error | Interface ROM error

On Interface transfer CPU to interface transfer
error error

Notes:

0 In the self check activated by switching the power on, the

following points are checked: the ROM and RAM of the
interface and CPU respectively and the data transfer between
the interface and CPU.

o If both lamps flash in this check (activated by switching the

power on), they flash simultaneously.

2.7 Others

-
Though a noise filter is incorporated in the plotter, the use of an
additional noise filter is recommended when there is much noise on the AC

power supply line. The capacify of the filter should be 3A or more.



3. OPERATION
3.1 Operation Panel
3.1.1 Plotter Operation Panel

The following Fig. 3-1 shows the operation panel of the plotter
W X4636(R).
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Fig. 3-1 Operation panel of the plotter WX4636(R)

-

The following Fig. 3-2 shows the operation panel of the plotter
WX4637(R).
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Fig. 3-2 Operation panel of the plotter WX4637(R)

The following Fig. 3-3 shows the operation panel of the plotter
W X4638(R).
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Fig. 3-3 Operation panel of the plotter WX#4638(R)




(1)

Power switch: seesaw switch

Power is on when the side marked "." of this switch is down.

When the power is turned on:

(@)
(b)

(c)

-

The POWER lamp (red) comes on.

The pen moves 15 mm in the direction of + X, - Y (as seen
from the operation panel). Then it goes on in the - Y
direction until it hits the limit switch and then in the + X
direction until it again hits the limit switch. Thereafter,
the pen will move as shown in the following flow chart
depending on the condition of the pen carriage and
pen stock, finally returning to the HOME position in every
case. (In the WX4636(R).)

The pen moves to the mechanical origin at the lower left

corner (with respect to the control panel) and then stops
at the HOME position. (In the WX4637(R) or WX4638(R).)



Pen movement during POWER ON initiallization (WX4636(R))

Pens stocked in all
the stocks or
in most of

them The condition

POWER ON

the pen holder
(carriage)
arry a pen?

Does
No

Pen stocked
in stocks
(1-9)

The condition

of the pen stocks of the pen stocks
Pen stocked
in stocks All stocks
(1-10) empty
HOME
position Is pen
(pen 1 is ) Yes stocked in No.
lected
=50 1 stock? \
HOME HOME
position position

The holder (carriage)
places the pen it holds

in the empty stock
with the lowest number
and goes for pen No. 1.

(Pen 1 is selected.)

HOME
position

(pen 1 is selected)

The holder goes
for the pen

in the stock with
the lowest number

HOME
position

(The above pen
is selected)



(2)

(3)

POSITION: push button switches (non-locking)

There is a switch for each of the 4 directions.

If any one or two of the four switches are pressed, the pen moves
axially or in the 45° direction.

If the FAST/MIDDLE switch is held at FAST, the pen speed is
accelerated up to a maximum speed of 10 cm/sec.

If a switch is depressed while another is held down, the pen speed will
be decelerated momentarily and then it will be accelerated again.

If this switch is pressed to MIDDLE for an instant (0.15 sec. or less),
the pen will move one stop (0.1 mm) for each press.

If the switch is held at MIDDLE, the pen moves at a speed of about 2
mm/sec.

This switch functions when the plotter is in the LOCAL mode or when
the PROMPT lamp is flashing during the execution of the CALL GIN
command in the REMOTE mode.

PEN: push button switch (non-locking) (WX4636(R), WX4638(R))

The pen is down when this switch is depressed.

The pen is up when the switch is pressed again.

This switch is effective when in the LOCAL mode or when the
PROMPT lamp flashes while the CALL GIN command is carried out
in the REMOTE mode.

PEN 1, 2: push-button switches (non-locking) (WX4637(R))

Pen 1 goes down when the PEN 1 button is depressed. Pen 1 is raised when
the PEN 1 button is pressed again. If the PEN 2 button is depressed while
pen 1 is selected, pen | is raised and moved the offset distance (pen

spacing). Pen 2 goes down when the PEN 2 button is pressed again. These

buttons are effective when in local mode or when the PROMPT lamp

flashes while a CALL GIN command is being carried out in the remote

mode. Pen 1 is selected when the power is turned on.



(4)

ENTER: push button switch (non-locking)

This switch has 3 functions:

(@ If this switch is depressed in the LOCAL mode, the
PROMPT lamp flashes, the plotting area is determined
according to the operation of the LOWER LEFT, UPPER
RIGHT switches (to be described later) and the pen
position is selected. The lamp comes on when the plotting
area is set. (PROMPT lamp)

(b) The PROMPT lamp flashes when the CALL GIN command
is received in the REMOTE mode. At this time, if this
switch is held down, transfer of the actual position of the
pen and the pen condition to the external controller takes
place. When transfer is complete, the lamp goes off.
(PROMPT lamp)

(c) If this switch is depressed along with switch +Y or - Y, it
will have the same effect as the turning on of the power
(the operation described in the above (1) POWER switch
(b), (c) will take place). (Refer to section 3-3.)

Note:In (c) above, release the + Y or - Y switch before pressing the ENTER

(5)

(6)

switch.
CHART HOLD: push button switch (lockable)

If this switch is pressed, the recording paper is fixed to the writing
panel (static electricity adsorption board). When the switch is

released, the adsorption is switched off.
FAST/MIDDLE: push button switch (lockable)

This switch specifies the maximum plotting speed.

The maximum plotting speed in the axial direction is 40 cm/sec. on
FAST and 20 cm/sec. on MIDDLE.

The maximum speed of movement when the pen is up is 40 cm/sec.
both on FAST and MIDDLE.

If this switch is turned during plotting, the plotting speed changes
accordingly after the current vector plot.

This is the case too when in LOCAL mode.



(7) P.F.A. (Pen Fine Adjustment): rotary switches (WX4637(R))
These switches are used for the compensation of the spacing between the

two pens. The pen spacing is as shown in Fig. 3-4.

Table 3-1 P.F.A

Switch indication
of X2, Y2 Function
0 (Note)
| -0.4mm compensation
I
2 -0.3mm |
\ - SEE
3 -0.2mm : -
[ =
| 15
4 -0.lmm : & Ly
5 Omm - _I— i
[ |
6 +0.1mm » TR
7 +0.2mm Standard point
8 +0.3mm Fig. 3-4 Pen spacing
9 +0.4mm

(8) REMOTEd&/LOCAL: push-button switch (non-locking)

The switch changes the plotter's mode of operation. When depressed,
plotter is in Local mode; when pushed again, in REMOTE mode.

When in the REMOTE mode, the plotter operates according to data
from external equipment. When in the LOCAL mode, the potter
accepts data from the external equipment and stores it in the buffer
(until the buffer is full) without plotting it.

If plotter is switched over from REMOTE mode to LOCAL mode,

after the current command is obeyed, plotting will stop.

9) HOME: push button switch (non-locking)

If this switch is held down, the pen is raised and returned to the
HOME position. The switch is effective when in LOCAL mode or
when the PROMPT lamp flashes while a CALL GIN command is being
carried out in the REMOTE mode.



(10) LOWER LEFT: push button switch (non-locking)
UPPER RIGHT: push button switch (non-locking)

These are used to specify the plotting area (to adjust to the size of

the recording paper or other conditions). Effective only when in
LOCAL mode.

(a)

(b)

If either of these is depressed immediately after the ENTER
switch (while the PROMPT lamp is flashing), the pen position
currently selected is specified as the LOWER LEFT or UPPER
RIGHT corner.

The plotting area is specified in this way.

Once the the plotting area is specified, the plotter will not
draw outside the valid plotting area even if such plotting is
commanded. Instead, the OFF SCALE status of the
corresponding direction becomes "1".

If one of these switches is pressed when the ENTER switch isn't
held down, the pen will move to the already specified LOWER
LEFT or UPPER RIGHT corner.

This is very convenient for chécking the plotting area.

If not specified, the LOWER LEFT and UPPER RIGHT corners
will be set at the HOME position and the point X = 3810, Y =
2540 respectively.

(11) Display lamps

(a)

(b)

(c)

POWER (red LED)

Comes on with power. Monitors the power supply.

OFF SCALE (red LED)

Comes on when a command specifies plotting outside the valid
plotting area defined by the coordinates of the LOWER LEFT
and UPPER RIGHT corners. '

(Flashes when input value overflows or FACTOR exceeds 214.
It turns off when the pen returns to the valid plotting area.)
PROMPT (red LED) Z

Comes on or flashes under the following conditions:

o CALL GIN command flashes when received.

o PROMPT LIGHT command comes on when n = 1

received.



(d)

(e)

REMOTE (red LED)
Indicates the plotter is in the REMOTE mode.

Pen 1, 2: Green LED (WX4637(R))
The LED corresponding to the number of the pen selected goes on.

Note:In the REMOTE mode, when the OFF SCALE lamp and the
PROMPT lamp are both flashing, there is a command error.
In this case, the error is cleared by pressing the ENTER switch
and the operation can continue.
If a CHART FEED command is received when there is no
recording paper feed mechanism, or when there is a paper feed
mechanism but the paper is exhausted, the R/L and PROMPT
lamps will flash. This is cleared by pressing the ENTER switch.

3.1.2 Paper Feed Control Panel

(1)

The control panel of the paper feed mechanism is as shown below.

PAPER END

%)
(=]
=

)
=
-

)

—

/ OFF i

©)

Fig. 3-5 Control panel of the paper feed mechanism
PAPER END switch: push button-switch (lockable)

This prevents the plotter from operating when there is no recording

paper on the writing panel.

If the switch is turned ON, a detector will work lighting up the
PAPER END lamp and outputting an alarm signal when the paper in
the stock becomes less than 1 m (approximately). An such a case,
renew the recording paper. If the switch is turned OFF, the PAPER
END lamp will go out and the alarm signal won't be output. Keep the
switch OFF when leaf paper is used, or when it is not necessary to

know about the remaining 1 m of paper.



(2) M. F switch: push button switch (non-locking)

If this is depressed when the plotter is in the LOCAL mode, recording

paper is fed. Feeding continues as long as the button is depressed.

(3) PAPER END lamp (red)

Comes on when the remaining recording paper is about 1 m. Doesn't
light when the PAPER END switch is OFF.

ATTENTION:
When rolls of recording paper are used, do not press the CHART
HOLD switch on the control panel of the plotter. Paper feed

mechanism won't work while this switch is down.

3.1.3 Multipen Operation Panel (WX4636(R))

=

0o0o0o0000000DO

Fig. 3-6 Multipen operation panel

No. 1 pen selection switch - No. 10 pen selection switch: button switches

(non-locking)

- /




(A)

(B)

These are effective when in the local mode only.
All of the 10 selection switches are ignored in the following 2 cases:
A - 1 There are pens in the pen holder and all the pen stocks.

A - 2 The pen holder and the pen stocks are all empty.

A pen selection switch is ignored if there is no pen in the
corresponding pen stock. If the corresponding pen has already been
selected (and is held by pen holder), the holder returns the pen to the

stock.

(C) If a selection switch is pressed and the corresponding pen is in the
stock, the pen holder returns the pen it currently holds to its stock
and picks up the pen selected by the switch from its stock. If the pen
holder doesn't hold a pen at that time, it moves first to an empty
stock and thereafter goes for the selected pen.

Notes:

o After the change-over of pens, the pen holder returns to the position
it was in previously.

o If the pens are changed over when in the LOCAL mode and the
plotter is switched to REMOTE mode after that, plotting will
continue with the same pen unless a new one is specified.

o If there is no pen in the pen holder nor in the pen stocks, the holder
will move without a pen (only when in the SELF TEST and REMOTE
modes).

WARNING:

The attachment of pens to the pen holder should be done only when
the power to the plotter is switched off.

- /

—20— _




3.2 Self Check Tests

The following self check tests are provided by holding down the
POSITION switches when the power is turned on.

The combined use of these switches allows self checking as shown in

the following table.

Kind of test POSITION switch to be held down
when switching power on.

Normal status None

Self test - X <:

Inter face test 2 -Y Q

Interface test | +Y ﬂ

Table 3-2 Self check tests

3.2.1 Self Test

This test confirms the two main functions of the plotter: the internal

controller and the pen drive mechanism.

When the POSITION switches are set for self test and the plotter is
initialized, 11 radial lines are drawn at angles of 9° to each other as shown

below.

Drawing is interrupted when the plotter is switched to the LOCAL
mode from REMOTE. It restarts when the plotter returns to th/e REMOTE

mode again.




et i

¥¥. TEST OF FPLUTTER “xv

|

Fig. 3-7 Self test pattern
3.2.2 Interface Test 1

This test confirms the correct transmission of data.
If the POSITION switches are set for this test, the plotter is
initialized and data is sent in the REMOTE mode, the data is plotted as

follows in hexadecimals. y

When READ STATUS WORD 1, 2 commands are k‘sent,‘data regarding
buffer control is output as usual but error data is not output. When other
plotter output commands are sent, dummy data is output, so make sure

that the processing sequence is not influenced by this output.



Plotting direction

41 4D 3¢
30 306 2¢C
30 2C 37
§1 32 30
20 20 20
20 36 37
20 20 31
00 0R SO
00 OR 03
20 31 31
20 20 20
30 00 OR
38 00 OA
20 20 31
33 20 20
35 30 0D
32 38 0D
4p 31 30
20 43 7?5
31 3§ 2C
28 43 29
0A S0 20
30 30 0D
20 20 36
35 30 20
20 20 3S
2C 4D 20
s1 32 30
32 35 2C
0R 03 S3
20.32 00D
0D OR S50
3¢ 30 30
20 20 31

—_—

30
S8
2C
2C
20
3s
3s
20
AD
38
31

S0
03
36
20
OR
OR
30
72
SO
03
30
0R
30
20
3S
20
2C
S

32
OR
20
[
30

30
30
40
40
20
20
30
36
20
33
3§
31
AD
3e
31
S0
03
30
72
32
53
oD
S0
30
20
30
20
40
32
3s
03
34
0R
30

+Y

2C
2C
36
20
20
20
00
0D
20
20
30
38
20
33
3s
32
40
2C
85
03
32
0R
20
0D
3e
20
35§
20
30
2¢C
S3
00
SO
30

32
32
30
20
20
20
9R
0R
31
20
0D
09
20
20
30
3e
20
38
8E
AF
3S
03
31
0R
30
20
3Ss
20
20
S
32
2R
20
0D

30
30
30
20
20
31
S0
03
30
20
OR
OR
31
20
0D
0D
20
30
74
33
2C
53
00
SO
30
31
30
20
4D
32
3s
03
36
0R

30
30
2C
20
20
3S
20
4D
38
31
S0
03
3S
20
OR
OR
32
2C
20
30
51
32
0R
20
0D
30
20
3s
20
30
2C
s3
0D
S0

2cC.

2¢
32
20
31
30
34
20
33
3s
31
4D
38
31
50
03
30
53
20
2¢
32
3s
03
32
0R
30
20
3s
20
2¢
51
32
0R
20

S8
37
30
20
38
oc
0D
20
20
30
3
20
33
3s
32
4D
38
33
49
2D
30
2C
S3
0D
SO
30
31
30
20
AD
32
3s
03
38

31

2C
30
20
30
OR
0RA
20
20
0D
0D
20
20
30
34
20
33
30
28
31
2C
51

32
0R
20
oD
32
20
34
20
30
2C
53
0D

2C
4D
2C
20
TE
SO
03
39
20
0R
0R
31
20
0D
00
20
20
2cC
31
3s
4D
32
3s
03
33
0R
30
20
3s
20
2C
S1
32
OR

5

31
3S
S8
20
30
20
4D
37
31
S0
03
34
20
0R
OR
31
20
S1
30
2C
20
30
2C
S3
0D
SO
30
3
30
20
40
32
3s
03

5

30
30
30
20
30
32
20
3s
3s
31
4D
38
31
S0
03
39
20
32
03
$3
20
2¢C
S1
32
0A
20
cD
34
20
3
20
30
2C
53

30
30
2C
20
00
0D
20
20
30
32
20
33
3s
32
40
3e
31
3s
AF
33
20
40
32
3S
03
34
0R
30
20
35
20
2C
S1
32

2C
2C
32
20
OR
0A
20
20
00
0D
20
20
30
32
20
33
3S
2C
33
30
3S
20
30
2C
S3
00
S0
30
20
30
20
4D
32
3s

Fig. 3-8 Interface test |

31
32
30
3s
SO0
03
38
20
CA
0R
31
20
0D
0D
20
20
30
43
2cC
2C
35
20
2¢C
S1
32
OR
20
0D
32
20
34
20
30
2cC

32
30
30
37
20
4D
37
31
S0
03
33
20
0RA
OR
31
20
0D
3s
31
51
30
20
4D
32
3§
03
35
OR
30
20
3s
20
2C
S1

2C
30
2C
3s
30
20
3s
3s
31
4D
38
31
S0
03
38
20
0R
30
3s
32
20
3s
20
30
2cC
$3
0D
S0
30
20
30
20
4D
32

40
2C
37
2E
oD
20
20
30
30
20
33
3S
32
4D
38
31
S0
2C
2¢C
3s
20
3s
20
2C
S1
32
0R
20
0D
34

20-

34
20
30

34
S8
2C
30
0OR
20
20
0D
0D
20
20
30
30

20
33

3s
33
S0
S3
2C
20
30
20
4D
32
3s
03
36
0R
30
20
35
20
2C

30
30
53
30
03
327
20
OR
OR
31
20
0D
oD
20
20
30
30
ac
32
49
32
20
35
20
30
2cC
S3
0D
S0
30
20
30
20
40

30
2cC
32
20
4D
3?2
31
S50
03
32
20
OR
0R
31
20
oD
0D
8F
30
30
30
20
3s
20
2C
51
32
0R
20
0D
36
20
34
20

b

2cC
32
35
20
20
3s
3s
20
40
38
31
S0
03
37
20
OR
0R
72
2C
2C
30
20
30
20
4D
32
35S
03
30
OR

20
3s
20

Self test by the POSITION switches is specified only when the plotter

is initiallized.

have any effect on the specified self test.

-

The switching on/off of the POSITION switches after that will not

32
30
2C
20
20
20
30
38
20
33
3§
31
40
3e
31
S0
03
84
S1
S0
0D
34
20
3s
20
30
2C
53
0D
S0
30
20
30
20



3.2.3 Interface Test 2

If the POSITION switches are set for this test, the plotter initiallized
and data is sent in the REMOTE mode to the plotter, the data is plotted as
follows in ASCII coded letters.

The letters following the KANA command are written in kana
characters and letters not included in the code chart are plotted in

hexadecimal numbers of 2 digits.

The parity bit of the data is always converted to 0 (handled as 0), so
use interface test 1 when sending data in binary data format using a GP-IB

interface.

When READ STATUS WORD 1, 3 commands are given, buffer control
data is output as usual but error data is not output. Dummy data is output
for other plotter output commands, so make sure that the processing

sequence is not influenced by this output.

AM400,200,X1,100,17,M400, 200, X0, 200,7,M500, 200, X0,200,7,M600,200,X0,200,7,S52
S,Q20.M $75.00 150.0000 os P 060 0R 03 M 675 15000

oR P 200 OR 03 M 775 15000 oA P 40D 0R 03 M 875 1S00p oR P 60D OR 03

M 97s 15000 oR P 800 cR 03 M 1083 15000 oA P1000 0R 03 M 1183 15000
oR P120p0 0oR 03 M 1283 15000 oR P140D oR 03 M 1383 1S00p oR P160D GCR 03

M 1483 15000 oR P1BCOD OR 03 M 1583 15000 oR P200p 0oR 03 M 1683 15000
oA P2200 0R 03 M 1783 15000 oR P240p 0oR 03 M 1883 15000 oA P260D0 OR 03

M 1983 15000 oA P28cpD oR 03 M 2083 15000 oR P300p 0oR 03 M1000,80,S530,Q
25,150,PLord Current I*1003 03,15,520,Q15,P203 030,-15,530,Q25,10,P(R)Jo3 S2
5,820, M 550 20000 oA P -0op orR 03 S25,Q20,M SS0 4000p oR P 10D OR 03

525,Q20,M 550 60009 oR P 200 oR 03 S25,Q20,.M SS0 80000 oR P 300 0R 03
525,020, M S50 10000p oR P 40p oR 03 S525,Q20,M S50 120000 orR P Sop OR 03
525,Q020.HM SS0 140000 oR P 60D 0R 03 S525,Q20.M 450 20000 oR P Oop oA 03
$25,Q20.M 450 40000 oR P 200 0R 03 S25,Q20.M 450 60000 oR P 40D O0R 03
$25,Q20.M 450 8000p 9AR P ©6op 0R 03 S25,Q20,M 450 100000 oR P 80D OR 03
S25,Q20,M 450 120000 oR P100D 0R 03 S25,Q20,M 4S50 140000 oR P120D0 0R 03
$25.Q20,M 350 2000p oR P Oobp oR 03 S25.Q20.M 350 4000p oA P 40D OR 03
$25,.G20.M 350 60000 oA P Bop oA 03 S25,Q20,M 350 80000 oR P120D 0R 03
$25,Q20,M 350 100000 oA P160D 0AR 03 S25,Q20,M 350 120000 oR P200D0 0AR 03
$25,Q20,M 350 140000 oR P240p o0oR 03.M330,550,530,Q25,R900,I50,PTorgle (kg
.m) Terminal Voltageo3s IO,P TV (v)o3 M460,550,I50,PPowero3 I[0,P (kwlo3 MS
60,550, I50,PRevolution Nx10o03 0-15,3,520,017,P303 020.30,.530,Q25.I0.P(rpm
Jos RO,L4,Y0,600,200,700,230,800,320,900,425,1000,540,1200,765,1300,67S5,1800
.1438,1830,147003 L3,Y0,660,1060,700,6812,800,650,900,560,1000,490,1100,430,1

300.330,1830,20003 L6,Y0,660,200,800,750,900,1030,1000,1180,1130,1260,1300.,1

135,1600,675,1830,20003 LO,Y0D,600,1400,900,1225,1300,995,1600,823,1850,68003
M1200,1280,PPo3 M?700,900,PNo3 M1600,1300,PTos M1800,750.PTV (N200%*2 +2003 K°
03 PClo3 MS900,1400,S540.Q40,.PP=1,026%rpm¥1003 0-5,30,520,Q15,P-303 S40,Q40,03
0.-30,P(kw)0o3 M700,1750,R,540,035.PNo.2 03 00,10,530,Q25,P1kwo3 S40,00,-10,

P/o3 S30,0-2,0,P24vo3 S40,Q35,P 8-2300-0170 type 83 M1200,1650,Q40,K"9*2¥» U
9—%03 P Power Factoro3 M650,1720,E1070,.003 ©6C,10,E-1070,003 M1150,1620,E10S0

.003 00,10.E-1050.003

Fig. 3-9 Interface test 2

ﬁ'Y

|
v

L X



3.3 Initialization

The plotter can be initialized in the following way.

(@) Switch on the power to the plotter

(b) Press the +Y or -Y switch together with the ENTER switch. Release
the +Y or -Y switch first. (Release the ENTER switch first when
initializing the plotter when in interface test mode.)

(c) Output a CLEAR command from the CPU (refer to 5.4.33)

(d When the interface is a GP-1B, output a Device Clear (DCL) or

Selected Device Clear (SDC) message from the controller.

When the plotter is initialized, the pen moves to the mechanical
origin in the lower left corner with respect to the operation panel and then
stops at the HOME position. The details of the initial setting at the

initialization time command are given in Table 6-1.

3.4 Rear Panel

(] em— ) W‘j:‘T‘
L= =

| . °®
N

(4) Interface panel

? [ |
3)(2) ()

Fig. 3-10 Rear panel

(1)  AC connector
AC power is supplied by connecting the power cable that comes with
the machine. -

(2) Glass case fuse holder
When the power supply is 100, 110 or 117 V AC use a 2A slow blow
?use.
When the power supply is 200, 220 or 240 V AC use a 1A slow blow
fuse.

(3) GND: earth terminal (screw: 6 mm diameter)
This is connected to the chassis earth as well as the filter's mid-

point, and isolated from the signal earth.




(4) Interface panel
The interface panel is able to extract data from external equipment.
This interface card can cooperate only through the GP-IB method as
well as the RS-232-C method and the 8 bit parallel method. For the

establishment of the interface condition, refer to section 4 Interface.
3.5 Mounting and removal of pens (WX4636R) )

3.5.1 Description of the Parts

7 e Pen stock unit

L

+

s

+ Pen carriage
-t

_+_

+

.+

._+

=t Pen holder

Fig. 3-11 Description of the parts
3.5.2 Types of Pen

o Fiber-tip pen (water based)

& <——m S
Nl |

Fig. 3-12 Fiber-tip pen

Put the cap on the pen after use.



0 Ball-point pen (oil based P type)

Ball-point pen (P type)

\(poin:pen plunger PHP18-BALL

e

Fig. 3-13 Ball-point pen

The tip of ball-point pen dries up if left unused. Confirm the smooth

flow of the ink before use.

o Ink pen
3.5 mm Ink reservoir
e /
—_— - - 3 ﬁ
=B = |
Pen (nib) Ink pen plunger PHP18-INK
<<—mfl———
.

aHs2.5 mm

Fig. 3-14 Ink pen

Screw the pen nib into the plunger so that the square portion is‘
inserted 1 mm into the plunger (refer to the above figure). The pen case \

can be used as a tool to insert the pen nib.

Fill the ink reservoir with ink and insert the reservoir into the
plunger. Shake the pen gently up and down until the ink comes out through
the nib. Don't shake the pen too strongly as ink may flow from the hole on

the side of the nib and cause unsatisfactory drawing.

Disassemble the pen after use, wash it in water and wipe it with a dry

cloth.

If the pen is left unused for long with the reservoir full the ink may
settle and cause problems such as blockage of the nib or overflow of the

ink.




3.5.3 Attachment and Detachment of Pens to the Pen Stock
il

i

= Y

Fig. 3-15 Attachment of pen to pen stock 1

Insert the pen plunger into the stock at the lower groove as shown

above.

See that the pen is inserted correctly into the stock.

Fig. 3-16 Attachment of pen to pen stock 2

T

i



Check that the pen plunger is attached vertically, and that the lower

groove is securely held.
Incorrect or loose attachment results in trouble or malfunctions.
To detach the pen from the stock unit, pull it rightwards.

3.5.4 Attachment and Detachment of a Pen in the Holder

The pens are usually first attached in the stocks, but if a pen is to be

attached to the holder, refer to the following figure.

I

O

Fig. 3-17 Attachment of pen to the holder

Confirm that the pen is attached correctly in the holder at the
groove and the nib.

As with the stock, wrong or loose attachment may result in

malfunctions or trouble.

To detach the pen from the holder, pull it leftward.




3-6 Mounting and removal of pens (WX4637(R), WX4638(R))

3-6-1 Pen holder check

| Pen pressure spring for ball-point pen

[ s Ball-point pen
Ball-point pen plunger

Fig. 3-18 Cut-away drawing of pen mechanism (ball-point pen)

A ball-point pen requires a pen pressure higher than that for a fiber-
tip pen, so the relationship between the pen holder and the pen lever
differs from that of the fiber-tip pen. When the pen is down, the tip of the
ball-point pen touches the writing panel (recording paper) before the lever
is attracted and held by the pen coil. As the pen tip touches the writing
panel, the ball point pen pressure spring presses the pen down and the lever

is attracted and held by the coil against the force of this spring.

Referring to the following drawings, confirm that the pen holder is

set correctly according to the pen being used.



The notch of the pen holder The notch of tH® pen is at

is parallel to the arm. right angles to the arm.

Pen holder
-1  Arm
Notch X i v TR
Z.-S .
Flg- 3"19 Figo 3-20
Switch-over

screw g E:
When using a fiber-tip pen or similar Only when a ball-point pen
(water and oil based -fiber-tip pens, is being used

water based ball-point pen, ink pen)

3-6-2 Pen switch-over method

Fig. 3-21 and 3-22 below show the condition when a fiber-tip pen or
similar is being used. When using a ball-point pen, unfasten the switch-
over screw and rotate the pen holder through 90° clockwise. A screw hole
will appear. Screw the switch-over screw into this hole and the pen holder

is set for a ball-point pen.
To switch over from ball-point pen to fiber-tip pen or others, rotate

the pen holder through 90° anti-clockwise to return it.

Pen holder

Fig. 3-22

Switch-over screw  WX4638 WX4637

Caution

If a fiber;tip or similar pen is used with the pen holder set for a ball-
point pen, the pen tip will wear out quickly. Conversely if a ball-
point pen is used with the pen holder set for a fiber-tip pen, the
required pen pressure will not be obtained and problems such as ink

smudging will result.




3.7 Setting and Change-over of Recording Paper

3.7.1 Method of Setting the Recording Paper (WX 4636 /WX 4637 /WX 4638)

Turn the CHART HOLD switch off (upwards), place the recording
paper on the writing panel, and turn the switch on (downwards).

Force out the air between the paper and panel, if any.

3.7.2 Method of Setting the Recording Paper
(WX 4636R WX 4637R/WX 4638R)

a) Set the recording paper in the position shown above, so that the
square holes come on the stock flange A side and the rectangular

holes on the flange B side.

Push the stock flange B in the direction shown by "« " and insert the

core of the paper stock firmly into both flanges.

/ Rectangular holes

T Stock flange A

Fig. 3-23 Setting of roll paper 1

b) Draw out the recording paper, pass it first over the writing panel and

then under the paper holding roller.

Paper holding roller

Recording paper
/ / Recording paper z@:
¥

/Sprocket Writing panel
Winding bobbin

Fig. 3-24 Setting of roll paper 2



c) Wind the recording paper 2 or 3 times round the winding bobbin as
shown in Fig. 3-25 along with the tape attached to the bobbin so that

the paper doesn't loosen.

If a tape is not attached to the bobbin, or if the recording paper

becomes loose, use adhesive tape to stick it to the bobbin.

(The square holes of the recording paper come on the flange A side

and the rectangular holes on the flange B side.)

Push flange B with winding bobbin in the direction of the "« " mark,
set the notch in the winding bobbin at the positioning pin of flange A and
insert the bobbin firmly into both flanges.

/ Square holes

Winding flange A

\ Positioning pin
Notch
\Winding bobbin

Winding flange B

Rectangular
holes—~

Spring

Fig. 3-25 Setting of roll paper 3 /

d) Engage the holes of the recording paper with the teeth of the
sprockets. Confirm that the holes in the left and right coincide and

lower the paper holding roller.

Fig. 3-26 Setting of roll paper 4




e)

3.8

Use a recording paper core as the winding bobbin.

o If no tape is attached to the core, use adhesive tape to hold the

recording paper.

o If there is no notch in the core, make a cut for the insertion of

the positioning pin as below with a knife.

Fig. 3-27 Winding bobbin

Points on the Above Operations

Writing panel

(o)

Since the writing panel is rubber coated, be careful not to damage it
with solid objects such as compasses, etc. Under the 0.5 mm rubber

layer, there is a comb electrode at 500 V.

If the surface of the panel is dirty, the attraction of the paper will be
impaired. Wipe the panel with alcohol if there is any dirt on the

surface.

Recording paper

(o)

Pens

The use of the designated recording paper is recommended.

Papers once folded may not be adsorb&.//\;orption of the paper
may weaken considerably if the paper is thick, made of plastic

(myler, etc.) or is paraffin based (tracing paper).

The total drawable length of line is about 700 m for a fiber tipped pen
and 550 m for a ball-point pen.

If a fiber-tip pen is left down on ordinary recording paper, the ink
will blot.



3.9 Order of Operations

Connect the signal cable in the following order:

(1) WXu4636/WX4637/WX4638

the PCWER switch

‘' Turn POWER switch off.

Is
power supply cord
connected?

Yes ; 3
Disconnect it

Confirm the status of the switches
in the interface board.

Connect the controller and connector.

Connect the power supply
cord and plug in.

Turm on POWER switch.

Is
CHART HOLD
switch off ?

| Turn off CHART
HOLD switch

i

Set recording paper.

Turn CHART HOLD switch on
(force out air between paper and panel thoroughly.)

Confirm that the REMOTE indicator is on.

( Ready to plot)




FERECT TS

(2)

WX 4636R “WX4637R WX 4638R

the POWER switch

Turn off POWER switch

Is

Yes

power supply cord

Disconnect it.

connected?

Confirm status of switches
1, 2, 3 on interface board.

Connect controller and connector.

Connect power supply
cord and plug in.

urmn POWER switch on.

Is

\

the CHART HOLD
switch off?

Turn off the CHART]
HOLD switch.

Yes

Set recording paper.

Confirm that the REMéTE indicator is on.)

(Ready to plot)
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3.10 Abnormal Operations

(1)

(2)

(3)

(4)

(5)

If the plotter operation is abnormal, check the following points.

Is the POWER lamp on the operation panel alight?

If the lamp is not on, the fuse may have blown.

Does the operation panel function properly (e. g. does the pen move
up/down, in the +/- X and +/- Y directions, etc). (Refer to 3.1.)

Is a se|f test pattern drawn correctly? (Refer to 3.2.1.)

~Does the plotter work normally according to signals from the

controller?
If no to the above (4), carry out Interface Test 1 or 2 and check the

correct read-out of data transmission of data from controller. (Refer
10:3.2:2; 3.)
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4. FUNCTION AND TYPE OF INTERFACE

4.1

GP-IB (Unit Number: PC2611)

This is a byte-serial, bit-parallel transmission method; in other words

the data is sent 1 byte at a time.

The greatest distinctive feature is that

data on the buslines between the instruments is controlled by three data

transmission control lines using a synchronous plotter code, termed a
"3-wire handshake" (IEEE-488 standard).

o GP-IB organization

Bus signal line

Remarks

(Data input 1)

DIO Transmits data and interface commands.
Data bus e :
21y © 2) ./V REPAER - RS M"V,’”,u( ceC -
3 3) i st '”."-’“
g(yricn 4)
St fownr 5)
2 6)
76 7)
B s )
DAV (Data Valid) Indicates whether
Transs data is valid.
miksien NRFD (Not Ready For|Indicates readiness Carries out
bus Data) for data. } acceptor and
NDAC (Not Data Indicates whether source handshakes.
Accepted) data accepted.
ATN(attention) Indicates that data on the data bus
t():ontrol is either an address or command.
us

IFC(Interface Clear)
SRQ(Service Request)
REN(Remote Enable)
EOI(End or Identify)

Initializes the interface

Requests §or service

Specifies remote or local

Indicates last byte of data, or indicates

the parallel polling operation.




o Electrical characteristics
The levels are standard TTL levels, and the logic states are:
Logic 0:  +2.4V at least
Logic 1:  +0.8V or less

Input and output circuits are as shown in the following diagram.

Control

DATA-A 5
— BUS-A

75160/161 or equivalent
Fig. 4-1 GP-IB input-output circuit

0 Connectors: Plotter end, 57-20240 (DDK)
Cable end, 57-10240 ( ")

0 Connector pin arrangement
Pin number Signal line name Pin number Signal line name
1 DIO 1 13 DIO 5
2 DIO 2 14 DIO 6
3 DIO 3 15 DIO 7
4 DIO & 16 DIO 8
5 EOI 17 REN
6 DAYV ceceececececsscossssssedecsosces 18 ground
74 NRFD ccccoocssesessescsosefossesse 19 ground
8 NDAC cececerceccenceceecachonesnes 20 ground
9 IFC cecceccecsecscsassocsssochosssses 21 ground
10 SRQ eeceececcrconcecsocccsochosceses 22 ground
11 ATN cicocceccssessosssssesedeceresse 23 ground
12 SHIELD .ccecoesesvssseeses beconcns 24 logic ground

(The pins linked together in the diagram by dotted lines should be joined by
a braided cable.)




The diagram below shows the connectors on the interface unit as seen from

the rear.

SHIELD SRQ NDAC DAV DIO4 DIO2

ATN | IFC |NRFD| EOI [DIO3|DIO1

- e |- —] -

11
111
(|
I3

Nut shape
(M 3.5 x 0.6)

GND | GND | GND | REN |DIO7|D10O5S
11 9 7

LOGIC GND GND GND DIO8 DIO6
GND 10 8 6

Fig. 4-2 GP-IB connector

o Interface functions

The interface functions are shown below.

GP-IB interface functions
AH-1 Input signal handshake function present
SH-1 Transmission handshake function present
T-6 Basic talker function presént; talker only not present.
L-3 Basic listener, listener only mode, and listener exclusion MTA
(My Talk Address) functions present.

SR-1 Service request function provided
RL-1 All RL functions present
PP-1 Parallel polling function present
DC-1 All device clear functions provided.
DT-0 Device trigger function absent
C-0 Controller function absent.




0 Data formats:
ASCII format (numerical data is represented in decimals as ASCII

characters)
Binary format (numerical data is handled as 2-byte binary numbers)

0 Buffer memory
1.6 Kbytes

o Specifications of Sl

Sl
Bit No. 1 2 3 i 5
Do not Do not Do not Do not
use use use use
Operation | Normal:0
Self Usually:0 [Usually:0 |Usually:0 |Usually:0
test:1
6 s 8
Do not Do not
use use
EOI
effective;0|Usually:0 |Usually:l
EQOI
ignored:1

* OPEN side is defined as 1 (throughout this manual).




This test confirms correct transference of data from the
interface card to the plotter. If the data are correctly transfered,

the following is plotted.

[ AR\
T ,\‘\\\:\‘:‘\:““‘I‘==I=

7
S
/’1:”""”

——

=,
i

KL/
I

"—

7
A,

e

(N7

A s~
e v VAVAVAWV

=X

T AVAW.

\\
B

N
N\
LS
N 77
Y e
L +X Fig. 4-3 Self test pattern

S1-6

If EOI is receivel when this switch is at 0, a terminator is
automatically inserted and the command finished. When the switch is
at 1, EOIl is ignored.

§162:-.5,7, 8

Set the switches 2 - 5 to "0" and 8 to "1".

mptt
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Note:The address is specified only once when the power is turned on. To
respecify the address, turn the power on again or respecify it
manually.

o Specifications of S3

LISTEN ONLY is specified by "1". S2 address is effected by "0".

S3

Operation | Normal:0

LISTEN ONLY:1

GP-IB (unit number: PC2611) external view

W\ N

‘ T
\L b

©)
)
(i
@
©
| D
s
o
)
(g
$—1=[@]

Input/output connector S2

Fig. 4-4 GP-IB unit external view



4.2 RS-232-C Interface (Unit Number: PC2601)
o General specifications (CCITT V24, EIA RS-232-C, JIS C 6361)

Transmission method: Start-stop synchronization, semiduplex and duplex.
Transmission speeds: 75, 110, 150, 300, 600, 1200, 2400, 4800, and

9600 baud

(switch selectable)
Stop bit: 1, 1%, and 2 bit methods (switch selectable)
Parity: odd, even, or none (switch selectable)
Data length: 7 bits or 8 bits (switch selectable)

T
|
|
|
!

== — 7
7'bit dats J 11213 5657%
DT : i |

N 4 .
Data bits ’ 7 Stop bits
Parity bit

Start bit

T I & = r
8 bit data J 1'.2:3:4:5:6:7:8?/ |
Lo 4 3 0 // '
N / Nt .
Start b1t Data bits L Stop bits
Parity bit
0 Electrical characteristics
RD, SD RS,/ CS; DR, ER
(negative logic) (positive logic)
Input voltage levels  +5V to +12V logic "0" "ON"
-5V to -12V logic "1" "OFEY
Output voltage levels +5V to +8V typ logic "0" "ON"
-5V to -8V typ logic "1" "OFF"
Load impedance 3to7kQ




Input/output circuits

Driver circuit Receiver circuit

-12V +12V +5V

I S I i

- l
| @ﬂ
: +5V i______:

e 75189 or equivalent
75188 or equivalent

o Connectors used Plotter end DB-25S  (Japan Aviation Electronics
Cable end DB-25P  Industries Ltd.)



Connector pin arrangement

o ) AN - J—
1 FG |Frame ground - Grounds the plotter body
2 SD gg%gsmitted &= D Data is output by the plotter
3 | 'RD gg%gived — P | Data input to the plotter
4 RS |Request to e p ON when the plotter is
send ?
sending.
3 CS |[Possible to — P The plotter transmits data
transmit .
when the signal is ON.
6 DR |Data set =P P Data is valid when this
e signal is ON.
7 SG [Signal - Connected to the plotter
Erouma: signal ground.
() | CD pata channel| — P Not used. The plotter is
ggggipgi.'on left open circuit (See note 1)
9 detection
10
11 )
12
13
14 *
15 * (See note 3)
16 *
17 *
18 )
19
20 ER |Data «— P The signal is ON when the
ggglaiynal plotter is ready to receive
data (See note 2)
21
(22) |"Cl1 [Indication — P | Not used. Left open circuit
glalas.'bbgegall at the plotter. (See note 1)
23
24
25




T
N

[ ——

Note 1 Terminal numbers enclosed in parenthesis indicate signals which
are ignored by the plotter.

Note 2 The plotter is defined as being ready to receive data when some
buffer memory remains free.

Note3 Where an * appears in the signal code, the cor;responding pins
should not be connected to signal lines.

Note 4 The DR signal is nrmally disregarded. However, depending on

the options, it can become effective.

The diagram below shows the connectors on the interface card seen

from the rear.

\130 o o o o o o [<] *] o o o 01 /
@ zg o o -] o o o ° o o o OI‘ / @
\k o AN
X N\ LY
DB-25S N\
Locking nuts are ISO 3mm
ISO 3an (M3 xP05)
o Standard connection method

This method is applicable when the computer is ready to read in

control signals from the plotter.

RD e - SD
SD e * RD
Computer DR e -8 RS Plotter
interface ER e e CS interface
RS e ® DR
CS &— e ER

Example of transmission from the computer to the plotter

Computer (RS:i on) (CS:on) lgata transmission] (RS: off)
A |

v T v
Plotter (DR: on) (ER: on) (DR: off)

Note: Since the ER signal at the buffer end is off only when the
buffer is full, when RS is turned on at the computer, CS may
already be on. If this buffer full warning is ignored and data is

sent regardless, part of the data may be lost.



Example of transmission from the plotter to the computer

Computer (DR:‘ on) (ER:l on) (DR:‘off)

T V T
Plotter |(RS:on) (CS:on) [Data transmission|  (RS: off)

Note:When the RS signal at the plotter end is on, even if CS is already on,
this is not an error. If during transmission the CS signal goes off,

transmission is suspended.

0 Other connection methods
Note that there are other connection methods according to the
function of the RS-232-C interface of the computer.

0 Data formats:
ASCII format (numerical data is represented in decimals as ASCII
characters)

Binary format (numerical data is handled as 2-byte binary numbers)

o Buffer memory:
1.6 Kbytes

0 Specifications of Sl

S1
Bit No. 1 2 3 o 5
Do not Do not Do not Do not
use use use use
Operation [Normal:0
Self Usually:0 |Usually:0 [Usually:0 |Usually:0

test:l
> |RS usually

ON: 1




S1

Bit No. 6 7 8
Do not
use

Operation |Sequence |Timing of

NORMAL (ER ON/ |Usually:l
:0 OFF

CS WAIT:1 |Hysteresis

Data Held:0

ignored at |Not held: |

DR OFF

* OPEN side is defined as 1 (throughout this manual).

S1-1

This test confirms correct transference of data from interface

card to plotter. If the data are correctly transfered, the following is
plotted.

Fig. 4-5 Self test pattern

1,



If this switch turned to "1", data inputted when DR OFF are
ignored. If CS is already on when data are to be outputted, data
output will be held until CS is turned off once and then switched on

again.
Data OFF ON |Data
transmission transmission
command starts

Sequence of start of data transmission

When at 0, all input data are accepted and transmission starts

immediately if CS is on.

S1-7
ER (DTR) ON/OFF timing is as follows:

When at 0
Spare buffer
Remaining capacity 6'4 0
of buffer '
ER '
ON OFF
A bytes -
When at 1
Remaining capacity " O
of buffer i
ER .
on[_|

Note:Buffer capacity when empty is 1664 bytes.

S1-2-5,8
2-5are setto 0 and 8 is set to 1 as in the S1 Table.




o

o

Specifications of S2

s 2
BITNa 1 2 3 4 5 6 7 8
. BAUD Not Not CHARACTER
Meanin s PARITY STOP BIT
& | racror | used used | Lenems
BITNQ : BITNa|
1/16: 0 - 3|4 1131t e 5|6
ontent en
Usually b Usually|78I1T: 1
. None |00 — (0|0
Operation : 0 0
1/64: 1 Odd (1|0 1B8IT|1]0 . 8BIT: 0
None (0]1 1% BIT|0| 1
Even |11 2BIT [1]1
Specifications of S3
s 3
BITNG 1 2 3 4 5 6 7 8
Meaning BAUD RATE
Contents
of S2-1| When at 1 (1/64) When at 0 (1/16)
BITNG
1/2(3|4|5|6|7|8f1|2|3|4|5|6|7]|8
BAILD RATE
9600 7 O I O s O O
4800 |1 f1f1|r|2f2|ofrfrfa|2f1]|o]|1]|1]}
Operation 2400 [1iz|al2lzlojalelr {2 |ols |52 }1
1200 -1 |32]2Falo | | 214382 2|0 1t ya’ @]l
600 |1]|1|21fofrfr|1|afrjo|2|1|2]1]1]}
300 |10l x4 | k[ o b d 1512 |2 @] X
1.5:0 |-l o pa i 1 la
110 [1|of1]|1]1]|1f1]0O
7 s ok x bl a ]a ol g




0 RS-232-C (unit number: PC2601) external view

o____Je RS-232-C

\ of
Input/output connector

Fig. 4-6 RS-232-C unit external view
4.3 8 Bit Parallel (Unit Number: PC2621)
o General specifications
o With the 8 bit parallel interface, data cannot be output from
the plotter. (READ command system as well as GIN and CALL
GIN commands)
o Transmission method

Asynchronous transmission method depending on hand-shake of
STROBE and BUSY signals




T

o Electrical characteristics

The standard TTL level is the base level, the logic state is
Positive logic  "1" + 2.4 V and above
"0" +0.4 V and below
DATA, BUSY and STROBE
signals
Negative logic "1" +0.4 V and below
"0" +2.4 V and above
BUSY, ERROR and ACK

signals
Input/output interface circuit
+5V
10K %
STROBE CPU side T = Plotter side

150 PF 7418367 or equivalent

ACK CPU side {j———— Plotter side

74L500 or equivalent

+5V
BUSY 10K
BUSY CPU side Plotter side

ERROR 741LS367 or equivalent

Fig. 4-7 Input/output interface circuit
o Connectors used:

Plotter side ECN-361P016-AG (Fujitsu)
Cable side ECN-3613J016-AG ( " )



o Connector pin arrangement

A B

1 STROBE not used

2 DB6 DB7 (See note)
3 DB5 BUSY

4 DB4 GND

5 DB3 GND

6 DB2 ERROR

7 DBI ACK

8 DBO0 BUSY

o Data format

o ASCII format: Numerical data is represented in decimals as
ASCII characters '

o Binary format: Numerical data is handled as 2-byte binary
numbers. Usable only when Sl is off. When Sl
is on, this format cannot be used.

o Buffer memory

o 100 bytes

0 S1 setting

Off when input data used is 7 bits. On when 8 bits used.




o Input/output timing chart

DBO-DB7 ><_ Data ___><__ Data e

2u4s or more

STROBE
BUSY
ACK
=4y =
2us

Fig. 4-8 Input/output timing chart

Note:Input data should be maintained from the time STROBE goes high
until the time ACK signal goes high.

o 8 bit parallel (unit number: PC2621) external view

8 bit parallel

lc—]e]

\ /i

Fig. 4-9 8 bit parallel unit external view
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COMMAND FUNCTIONS
Terms

Machine origin:
The lower left limit the pen can move to on the writing panel.
When the plotter is initialized, the pen first moves

automatically to this point and then goes to the HOME position.

HOME position:
The origin that is automatically established when the plotter is

initialized.

OFFSET position:
The origin in the program, this is freely selectable by the
OFFSET command and coincides with the HOME position when

the plotter is initialized.

GDU (Graphic Display Unit):
The minimum programmable unit, coordinates are all expressed
in integral multiples of this unit. 1 GDU equals 0.1 mm when
FACTOR not requested.

Plotting area:
The area set by specifying LOWER LEFT and UPPER RIGHT.
The maximum valid plotting area will be defined as the plotting

area when the plotter is initialized.

OFFSET
LOWE}I LEET UPPE% RIGHT

/ . — Writing panel

j Hatched area shows
/ limits of plotting area

s -

X

|
Y
Machine| HOME GDU (0.1 mm)
origin

X
Fig. 5-1 Plotting area

=5



o DIRECT COMMAND:
Commands that are performed immediately upon receipt by the
plotter and are not stored in the buffer memory.
These are: CLEAR, INTERFACE CLEAR, READ STATUS
WORD 1, READ STATUS WORD 3.

o MLA (My Listen Address):
This is a bus line message of the GP-IB. Specifies the

equipment to be used as listener.

o MTA (My Talk Address):
This is a bus line message of the GP-IB. Specifies the

equipment to be used as talker.
5.2 Data Elements

The input data to the plotter are composed of the following elements.
Some of them are unnecessary depending on the kind of command. Refer

to section 5.3 for their combination.
a) Command Data Byte:

Indicates the kind of command in ASCII characters. Always
needed at the start of the command. Shown in uppercase

letters in the chart in section 5.4.
b) Numerical Parameters:

Represents parameters such as coordinate value, length, or
number of times to be added to the commands. These are defined
in decimals as ASCII characters within the range of -32767 -
+32767 or input as 2 byte binary numbers. If in decimals, there is
no limit on the number of digits provided it falls within the
above mentioned range. However, numbers exceeding 214
(16384) are not allowed for coordinate values. (Note that some
of the commands limit the numerical value of their

parameters.)
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"+ and "-" signs are allowed in decimals. If no sign is specified,
the number is regarded as a positive number. Decimal points
and decimal fractions are ignored though they are not regarded

as errors.

Numerical values including an exponent (e. g. 123E-1) are not
permitted. These are shown in lowercase letters in the chart in

section 5.4.

Correct examples: 345.0, -345, +345

When the parameters are input in binary numbers, they are
represented in 2 bytes (in the order of upper byte and lower
byte). Negative numbers are represented in complementary

notation.

c) Character Parameters:

Example:

Character codes to be added to the commands are represented
as ASCII characters, in JIS 7 unit code or in JIS & unit code.
(Refer to the code chart at the end of this manual for details.)

"All "1" "7"
(“)16 (31)16 (Bl)16 or SO (31)16

d) Delimiters:

These must be put at the end of all numerical parameters to
punctuate them. However, in commands like DRAW,
RELATIVE DRAW, USER'S PATTERN, CURVE, RELATIVE
CURVE, the number of parameters of which are variable, it is
not necessary to add a delimiter to the last parameter since the

terminator serves as a delimiter.

The following can be used as delimiters:
SP (space)
CR (carriage return)
LF (line feed)
, (comma)
+ (plus sign)

- (minus sign)



e

The details on the use of delimiters are given in section
5.3. In section 5.4 Commands, they are represented as a ","

(comma).
e) Terminator:

Indicates the end of commands, the parameters (numerical and
character) of which are variable. (refer to section 5.3). This
code can be specified by a TERM command. If not otherwise

specified, (ETX) will be the terminator.

This is defined as (T) hereafter (EOI is effective as a terminator
in the GP-IB). %

5.3 Data Format
5.3.1 Input Data Format

The input data format is common to all types of interface. However,
if LISTEN ONLY is not designated with the GP-IB interface, MLA (My
Listen Address) of the plotter should be input in advance of data

transmission. If this MLA differs from the value specified in the GP-IB

interface unit in the plotter, all data input thereafter are void.

But if LISTEN ONLY is designated, all input data are valid despite

their differences.

If the MLA of a data input is the same as that of the data input just

before it, it can be omitted.

Example) Input data when the MLA of the plotter is (1)

ML[L\(U Dl}TAl MLA(2) DQTAZ MLAC(1) DA(‘TAB D/:\TAQ

v v v y y
Plotter valid invalid valid valid
There are 2 kinds of input data format, the ASCII format

representing data in decimals as ASCII characters and the 2-byte format

handling data as 2-byte binary numbers.
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1)  ASCII data format
a) Format type |
Commands with a fixed number of numerical parameters.
Command | Numerical ' Numerical 1ilo Numerical o
data byte |parameter DelpiEr parameter Delimiser parameter LR mzter
The necessary number of numerical parameters follow the
command data, byte, each punctuated by a delimiter. The
delimiter at the end of the whole data string can be replaced by
the terminator. Commands of this type are as shown in Table
5-1.
COMMAND Di?':""g??ﬁ COMMAND FORMAT
LINE TYPE L Lp,
LINE SCALE B 8L,
ALPHA SCALE S Sn, )
ALPHA SPACE Q QL
ALPHA ROTATE R R0,
ALPHA ITALIC I Ip,
FONT $ $n,
MARK N Nn,
PROMPT LIGHT T Tn,
CHART FEED F Fi,
NEW PEN J Jn,
MOVE M Mx, vy,
RELATIVE MOVE o} 0ax, Ay,
WRITE LOWER LEFT ¥ % ¥
WRITE UPPER RIGHT Z Zx, vy,
OFFSET 1 % ¥
FACTOR & &p, q, T,
ERROR MASK " "m, n, p,
AXIS X Xp, q, T,
HATCHING % %n, x, y, d, 0,
| RELATIVE CIRCLE ) Vebis¥az Do s
CIRCLE W W X05 Yor X1» Ya» 01y O,
SPEED 7 /4,
Table 5-1 Commands of type 1
Example)

M1000, 2000, S50, N2, | 7}
(carried out in the order of MOVE, ALPHA SCALE, MARK)




b)

Format type 2

Commands with a variable number of numerical parameters.

Command
data byte

Numerical

parameter

Numerical

Delimiter Delimiter

parameter

Numerical

Terminator
parameter

Numerical parameters punctuated by delimiters follow the

command data byte.

A terminator comes at the end of the last

parameter. Commands of this type are shown in Table 5-2.

COMMAND D}C\?ngr:_?E COMMAND FORMAT
RELATIVE DRAW E EQXy, Dy, seececeescersnnnannns Oxn ,Oyn (T)
DRAW D DXy, Yy, crececcerecesecnonnenananes Xus¥n (W)
CURVE Y Y@, Xy, Yy, cereceeceeeeeeeseeeeeens xn,yn (T)
RELATIVE CURVE — 8, Axy, Oy, *owesiermsesese Oxn,0yn (T)
USER’S PATTERN ( (n“ Mg, “oreesesrrsssssennsnenasnaniies Nk )

Example)

Table 5-2 Commands of type 2

D1oo, 100, 200, 100, 300, 200(T), El00, O, O, 100, -100, O(T)
(carried out in the order of DRAW (3 points), RELATIVE DRAW (3

points))

c)

Format type 3

Commands with character parameters.

Command data byte

String of character parameters

Terminator

A string of character parameters follows the command data

byte.

A terminator comes at the end of the last character

parameter. The commands of this type are shown in Table 5-3.




COMMAND
COMMAND FORMAT
—— DATA BYTE - M
PRINT P P Cy Ca rerrrreesresnessiiiaiiiiiiiiiias Cn (T)
KANA K K €y Cg sreseseseceesececnsacatancnncnnees Cn (T)

Table 5-3 Commands of type 3

Example)
PABCDEFG(T)K 74 v=#(T)
(carried out in order of PRINT (7 characters), KANA (5 characters))

d)  Format type 4
Commands with no parameters (numerical or character). The

command is specified by a single character command data byte. The

commands of this type are shown in Table 5-4.

Command data byte

COMMAND

CENMAND DATA BYTE

READ STATUS WORD 1
READ STATUS WORD 2
READ STATUS WORD 3

ALPHA RESET

HOME

GIN

CALL GIN

READ LOWER LEFT

clm|o|lo|xT|(>»|*|®] <

READ UPPER RIGHT

CLEAR

INTERFACE CLEAR

Table 5-4 Commands of type 4

Note: _'Do not send any characters directly after CLEAR or I/F
CLEAR commands. (Wait the designated time before sending
characters.)

Example)

HA (carried out in the order of HOME, ALPHA RESET)




e) Format type 5

TERM command

Command data byte Code Code

2 codes follow the command data byte.

Example)

e T T

(this specifies the terminator as (OD)16 (OA)16)
2) Binary data format

Parameters are handled in 2-byte binary numbers.

2-byte format is easily distinguishable from ASCII format by the
binary control code (80)16 directly before the command data byte. This

binary code must be used in the 2-byte format.

To change the format from 2-byte commands to ASCII, codes (80)16
(OO)16 are inserted just before the ASCII command.

a) Format type 1

Commands with a fixed number of parameters

Binary control | Command Numerical Numerical Numerical

code (80) 16 data byte parameter parameter parameter

After the binary control code (80)16 comes the command data
byte and the necessary number of numerical parameters expressed
in binary numbers in the order from the highest ranking byte to the

lowest ranking byte. Commands of this type are as in Table 5-1.

Example)

(80), ¢ (4D), (03), . (EB), (07),, (DO), (80),, (53) . (00), (32) .
(80)16 ('45)16 (00)16 (02)16

(this is the same as M1000, 2000, S50, N2)




b)  Format type 2

Commands with a variable number of numerical parameters.

Binary control | Command [Numerical |Numerical [Numerical |Binary control

code (80)l 6 data byte |parameter |parameter |parameter |code (80)l 6

Numerical parameters follow the command data byte. A binary
control code (80) 16 is inserted immediately after the last numerical
parameter. This binary control code can be replaced by the following

control code. The commands of this type are shown in Table 5-2.

Example)
(80)16 (44)16 (00)16 (64)16 (00)16 (64)16 (00)16 (C8)16 (00)16
(614)16 (Ol)16 (2C)16 (OO)16 (C8)16 (80)16 (45)16 (00)16 (64})16
(00)16 (00)16 (00)16 (00)16 (00)16 (64)16 (FF)IG (9C)16 (00)16
(00)16 (80)16
(this is the same as D100, 100, 200, 100, 300, 200 (T) E100, 0, 0,
100, -100, 0(T))

c)  Format type 3

Commands with character parameters

Binary control | Command |String of character Binary control

(Terminator)
code (80), . data byte |parameters code (80), .

A string of character parameters follows the command data
byte and a terminator or binary control code (80)16 is placed at the
end of the last character parameter. This terminator can be replaced
by the following control code. This binary control code can also be
the binary control code of the following command data byte. The

commands of this type are shown in Table 5-3.

Example)
(80)16 (50)16 (141)16 (42)16 (43)16 (80)16 (48)16 (31)16 (32)16
(33)16 (80)16
(carried out in the order of PRINT (3 characters), KANA (3

characters))




o

d)  Format type 4

.Commands without parameters (numerical or character).
Commands are specified by a binary control code and a single
character command data byte. The commands of this type are shown

in Table 5-4.

Binary control code (80)16 Command data byte

Example)
(carried out in the order of HOME and ALPHA RESET)

Note:Please use (80)16 (OO)16 when returning from binary format to ASCII

format.
5.3.2 Output Data Format

Commands to output data from the plotter are GIN, CALL GIN,
READ LOWER LEFT, READ UPPER RIGHT, READ OFFSET, READ
STATUS WORD 1, 2, 3.

These commands return the data, whose content and format are
designated by the type of command, to the controller. The data will
be ASCIlI format or 2 byte binary format depnding on the format of the

respective commands.

The timing of the data output differs according to the type of
interface. With the GP-IB interface, for example, data cannot be output
by the READ command only. Data is output after a MTA (My Talk

Address) bus line message is input.

Example) Plotter's MLA: (1) Controller's MLA: (2)

Data line | MLA (1) | READ command|MTA (1) | MLA (2) | Data output

Controller is talker. Controller is listener.

Plotter is listener. Plotter is talker.

o =3
-

MTA has no effect with the RS-232-C interface. Data can't be output

with the 8 bit interface.



1) ASCII format data

Data output from plotter is in ASCII format if the READ command is
in ASCII format. Output data is represented in decimals as ASCII codes
and their format and number of digits are determined by the type of

command. The number of digits of each command is shown in Table 5-5.
When there is a 0 to the left of valid data, L _I(space) is sent. |,
(comma) is inserted between data as a delimiter, and a terminator is sent

at the end of the last data.

EOI is sent together with the terminator with the GP-IB.

Command Digits Format type
READ STATUS WORD 1 5 1
READ STATUS WORD 2 5 1
READ STATUS WORD 3 1 1
READ OFFSET 6 2
READ LOWER LEFT 6 Z
READ UPPER RIGHT 6 2
GIN 6 3
CALL GIN 6 3

Table 5-5 Number of digits and format type of output data

a)  Format type |

Data Terminator (T)
Example)
L_J1664 (T) (READ STATUS WORD 1)
Lt 132 (T) (READ STATUS WORD 2)
L €L) (READ STATUS WORD 3)




b)  Format type 2

Data Delimiter Data Terminator

Example)
LJL_12000,L 111000 (T)
L--1000,---500 (T)

c)  Format type 3

Data|Delimiter | Data|Delimiter | Data |Terminator

Example)

L111000, 111500, Lo 110 (T)
LILI-500, 1 1-10, 110121 (T)

2) 2 byte binary data format

Data output from plotter is in binary format when the READ
command is in binary format. Output data consists of 2 bytes representing
in binary first the more significant byte and then the less significant byte.
Negative numbers are expressed in complementary notation. The format

type depends on the type of command as shown in Table 5-5.

a) Format type 1

Data

More significant byte J Less significant byte

Example)
(06)16 (80)16
(00)16 (20)16

b)  Format type 2

Data Data
More significant |Less significant | More significant|Less significant

byte byte byte byte

Example)
(ZA)16 (F8)16 (1D)16 (D8)16



c)  Format type 3

Data Data Data
More Less More Less More Less

significant|significant|significant |significant|significant |significant

byte by te byte byte byte byte

Eample)
(FE')16 (OC)IG (FF)16 (F6)l6 (00)16 (15)16

5.4 Commands and Statements

o Command bytes
Lefmang byt Command Comand Reference
Character |Y)  Code ( ""g type
2 33 (21) ui SPEED 1 |5.4.27
" 39 (22)16 «.| ERROR MASK 1 5.4.43
# ;s (23) .| READSTATUSWORD3 |4 |54.42 *
$ X |6 (24))¢ «| FONT Ly . 501
% 37 (25)16 .| HATCHING 1 5.4.22
& |33 (26); .| FACTOR by 528
" 39 (27)16 .,| not used - -
( 4o (28),¢ »| USER'S PATTERN (option)| 2 |5.4.10
s» (3A) 3 CLEAR 4 |5.4.33
3 54 (35)16 INTERFACE CLEAR 4 5.4.34
< 40 (3C), ¢, not used % i
= ¢ (3D)¢;.| TERM 5 |5.4.32
D 6l (3E)16 2| not used - "
s 62 (3!:')16 READ OFFSET b 5.4.39 *
@ b (40)16 ,,| READ STATUS WORD 2 4 S5.4.41 *
A 63 (41)16 3| ALPHA RESET 4 5.4.16
B 66 (42)16 o] LINE SCALE 1 5.4.6
& 5 2 (‘#3)16 22| CALL GIN 4 5.4.36 i
D 69 (44)16 4 DRAW 2 5.4.1
E {q (45)16 -] RELATIVE DRAW 2 5.4.2
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Command byt,e Command Command | o terence
Character [V Code Y'g type
F 1o (46),c30| CHART FEED L | 5424
(valid only with paper
feeding mechanism)
€ 71 (47) ¢ 42| GIN° 4 | 5.4.35 *
H ,2 (48) 40| HOME 4 | 5.4.23
I . (49),¢ 4 ALPHAITALIC 1. |58.15
J » (4A),c n| NEW PEN 1 |5.4.25
(valid only with
multipen)
K ¥ (l+B)16 7 KANA (Greek) 3 5.4.8
L 7, (4C); | LINE TYPE I |545
M 7y (4D), ¢ . MOVE 1 |5.4.3
N ; (4B)|¢ | MARK I— {5459
o) 29 (4F) ¢ ol RELATIVE MOVE L] st
P yo (50) ¢ ., PRINT 3 |54.7
Q ¢! 51)¢ 0| ALPHA SPACE 1 |54.13
R 32 (52), | ALPHA ROTATE 1 |5.4.14
S 3> (53); .| ALPHA SCALE I 5402
T i v (54), o | PROMPT LIGHT 1 |5.4.26
U g5 (55), READ UPPER RIGHT 4 |5.4.38 *
v 35 (56)¢ ».| READ STATUSWORD 1 |4 |5.4.40 *
W 82 (57) 13| CIRCLE 1 |54.17
X B4 (58)16 na| AXIS 1 5.4.21
Y tq (59)¢,, | CURVE. 2' 7154109
z so (5A)|¢ .| WRITE UPPER RIGHT 1 |5.4.30
[ 41 (5B) ¢ .| READ LOWER LEFT 4 |54.37  |*
N |5 (5C),¢, .| WRITE LOWER LEFT 1 5.4.29
] 73 (5D) ¢, ;| RELATIVE CIRCLE I |5.4.18
1(") |gv (E)cri| OFFSET 1 |5.4.31
<(_) |95 GF) RELATIVE CURVE 2 |5.4.20
Note:

Characters in parentheses are JIS characters.
READ commands (marked *) and CLEAR,

commands cannot be used with the 8 bit parallel interface.

INTERFACE CLEAR




5.4.1 DRAW

Command format Format

ASCII Dxl, Y12 Xgs Yos seeeveuees X0 Yn (T

Binary 8044 X1 Yps Xps Yo sevseeeseeX s Y
(See note below.)

Note:In this case, the next command "80XX" serves as the terminator
(80XX cannot be the same value as Xn since it has to be less than -
32512 in binary.)

Draws straight lines starting from the current pen position (xn, yn)

and connecting in succession the absolute coordinates specified.
Refer to section 5.4.5 LINE TYPE for the types of line.

The coordinate value is expressed as a integral multiple of GDU

relative to the OFFSET position.

If the specified coordinate values are out of the valid plotting area,
the pen draws the line up to the edge of the valid plotting area, lifts,
moves to the point where the line connecting the specified coordinates

next enters the valid plotting area, comes down there and restarts drawing.
This is so in all plotting to be explained hereafter. When a character

is plotted near the border of the valid plotting area, the parts of the

character which exceed the valid plotting area, if any, will be omitted.

Example 1: D500, 500, 500, 1500, 2500, 2500 (T)

(2500,2500)

(500,1500)

(500,500) Initial pen position
+ X 0 ,0)

Fig. 5-2 DRAW 1




Example 2: D500, 500, -500, 1000, -500, 2000, 2000, 2500 (T)

As
p, > (2000,2500)

Pen up
L
Y 000) p, | o2t Initial iti
(-500,1000 nitia en position
. P11 (500,500) pEn B

+X

If A, > A, —> A,— A, is specified and A

1 2

Fig. 5-3 DRAW 2.

A. are out of the valid

N 21T 3

plotting area, the pen will move Al—> Pl—-> P2 — Au. A line is not drawn

between Pl and P2.

5.4.2 RELATIVE DRAW

Command format Format
ASCII EAxl, AY(s AXyy AYgy seesenes - AX L, Ay (T)
Binary 8045 AX) AY| DXy AYy wesesenne ax. Ay,

This command is the same as the DRAW command except that the

coordinates are specified relative to the current pen position instead of as

absolute coordinates.

Ax, Ay indicate the distance from the current position in the

respective directions. They are expressed as positive or negative integral

multiples of the GDU.

Example 1: E1000, 1000, 1000, <1000, -2000, 0 (T)

+Y.

L.

| 100mm | 100mm
o

RS o

100mm

—

7
Initial position

®

Moves in the order of (1) —(2)—(3)

Fig. 5-4 RELATIVE DRAW




5.4.3 MOVE

Command format Format

ASCII Mx,y

Binary 804 D xy

This command moves the pen from the current position to
coordinates (x, y) with the pen raised. Coordinate values (x, y) are
expressed as integral multiples of the GDU relative to the OFFSET

position.
If a series of MOVE commands are input, the pen moves only to the
point specified by the last one. This command is used mainly at the start

of drawing of straight lines and characters.

Example : M500, 600

.~ Point to which the pen moves

OFFSET

Fig. 5-5 MOVE

5.4.4 RELATIVE MOVE

Command format Format
ASCII O Ax, Ay,
Binary 804 F Ax Ay




This command is the same as MOVE except that the coordinates are
specified relative to the current pen position instead of as absolute

coordinates.

Ax, Ay indicate the distance from the current pen position in the
respective directions. They are expressed as positive or negative integral

numbers whose unit is GDU.
Example: O 100, 100,

Pen moves 100 GDU (=10 mm)
in the directions of the X and Y axes

from the current position.

+Y

T Pen's current position
+X

Fig. 5-6 RELATIVE MOVE

5.4.5 LINE TYPE

Command format Format

ASCII Lp,

Binary 804 C p,

This command specifies the type of line. All the lines are drawn as

specified. If not specified, a solid line is drawn.

The length of " £ " in Fig. 5-7 below is specified as in 5.4.6 LINE
SCALE.

Note:Do not command P =1, 5, 7 when drawing with a ball-point pen.



L S~ 2

Solid line ID = U
Dots at regular intervals _Z
a
1/8 of the cycle is drawn 2 [’I - -
with a solid line.
b
1/2 of the cycle is drawn 3 l '
with a solid line.
c
25/32 of the cycle is drawn 4 [ |
with a solid line. :
ee
Dot-dashed line 5 [ IT1
d 1139
Long-short dashed line 6‘ C ]DL -
d f3{
Double dot-dashed line 7 I ”“
h
Long-short-short dashed line 8 l III i || -
. ¢
e

1 1 26 26 7 5

4 41
a_; g, D—;: C_S_; Q'd_3—2 g, e=aﬂ: f=°_‘ g, 8—6—4 ﬂ;h=;ﬂ

Fig. 5-7 LINE TYPE

5.4.6 LINE SCALE

Command format Format

ASCII BZ

Binary 80422£

This command specifies the cycle length of broken lines. I not
specified, £ =100 (10 mm).

Example: B 100, L 3, D 500, 500, 500, 1000, O, 1000, 0, 500 (T)



+Y

5.4.7 PRINT

(0,1000)

(500,1000)

(0,500) —_— (500,500)

Initial position

Fig. 5-8 LINE SCALE

Command format

Format

ASCII

P C| Cg weessesees C (T)

Binary

8050 C| Co weereneensC (T)

Refer to the explanation in the "K ANA" section below.

5.4.8 KANA (GREEK)

Command format

Format

ASCII

K Cl C2 desscsscnee Cn (T)

Binary

804 Bc, c

| Cp sevensese c, (T)

The PRINT command plots ASCII characters.

The KANA command plots Katakana and Greek characters. ASCII
code and JIS 7 unit code, or JIS 8 unit code are used.

The characters to be plotted in the above 2 commands are selected
by the FONT command, for which refer to the code chart at the end of this

manual.



Plotting starts from the lower left of the first character. The scale
(ALPHA SCALE), spacing (ALPHA SPACE), rotation (ALPHA ROTATE),
and slope (ALPHA ITALIC) of the character will be those specified directly
before plotting. Respecification of these factors should precede the
PRINT and KANA commands.

The PRINT command and the KANA command are regarded as the
same command with a different entrance. The PRINT command is initially
set on the S1 code (OF)16 side and the KANA command on the SO code
(OE)16 side. So, if an SO code is input while a PRINT command is being
carried out, the character next plotted will be a Kana character. If an Sl
code is input while a PRINT command is being carried out, the character

next plotted will be a number.

When the JIS 8 unit code used, a Kana character is plotted when B8 = |
and a number is plotted when B8 = 0 so that a mix of numbers, Kana and Greek

characters is possible during a PRINT command.

When a PRINT or KANA command is set on the SO code side, B8 is

always handled as "1".

PRINT KANA
command command

SO code (OE)16

S1 / \ SO
\ Bg =1 \
PRINT mode |Effective from S1| KANA mode
code (plots Kana,
(plots numbers) By = 0 Greek letters)
\ S1 code (OF)16 /
Terminator Terminator
END

Fig. 5-9 PRINT, KANA change-over diagram



Notes:
When numbers and Kana (Greek) characters are mixed, character
spacing is not even since the character pattern of numbers is 7 x 4
while that of Kana characters is 7 x 6. So it is necessary to specify

adequate spacing by ALPHA SP ACE commands in advance.

Some of the numbers and Greek characters extend further than
others on the lower side (refer to the” Pattern Chart). If those,
characters or numbers are plotted at the border of the valid plotting

area, part of them (which exceeds the valid plotting area) will be

omitted.

BS The pen back spaces by one character (scale,

(Back Space) orientation, slope as specified). *

CR The pen moves to the lower left corner of the first

(Carriage Return) character in the current line. *

LF The pen position moves down by the specified line

(Line Feed) space. The line space is 1.5 times the height of the
character specified by the ALPHA SCALE
command.

Bell, VT, FF, Do not use codes other than BS, CR, LF, Sl, SO

etc. when the value of the code is less than 32.

* Note:

The operations designated by the above special codes are carried out
upon all-round judgement. So it may take some time before the

operation is effected by the special code.

Table 5-6 Handling of special codes

Example 1: S100, Q100, PaBcD (T)

aBcl

Fig. 5-10 PRINT 1




Example 2: S100, Q100, K 727 ~Y »%* (T)

Plots 7 #+~Y v#*, (T) terminates the KANA command.

JSEnee Sy

Example 3: M1000, 1000, PABC (T)

10004 i G _19 B C

|

+Y |
|

|

L '
|

+X
(0,0) 1000

Fig. 5-12 PRINT 2
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5.4.9 MARK

Command format Format

ASCII Nn,

Binary 804 En

This command draws the following symbols centered on the pen
position. Convenient for plotting the measurement points of graphs, etc.
n=0-15

0 1 2 3 4 5 6 7
A —1—
!

8 ) 10 11 12 13 14 15

1 1 i AL .

|
| 1 TN O Ey
1 r'

Fig. 5-13 MARK

Notes:
The scale, orientation and slope of the above symbols are defined
respectively by the ALPHA SCALE, ALPHA ROTATE and ALPHA
ITALIC commands specified just before (except for n = 0, 1). The
height of the symbol, however, will be 4/7 of the scale in the
PRINT, KANA commands.

Example:
When n of the ALPHA SCALE command just before the MARK
command is designated as 140, the height of the symbol

will be 8 mm.

S140, N3,

Pen position at the start
and end of drawing
l I

8 &m

Fig. 5-14 Size of MARK



5.4.10 USER'S PATTERN

Command format Format
ASCII ( ATPILPPRTRERE N (T)
Binary 8028 NNy eenennes n

n=16-254

This command is effective when an optional ROM is incorporated in
the plotter to plot the user's pattern. The user's pattern specified by the

user and written in the ROM is drawn by this command.

The size, slope, rotation, etc. of the patterns specified by ALPHA
SCALE, ALPHA SPACE, ALPHA ITALIC and ALB&A ROTATE.

Out of the parameters n = 0 - 15, only 8, 10 and 13 can be used.
n=28 BACK SPACE (BS)
n=10 LINE FEED (LF)
n=13 CARRIAGE RETURN (CR)

0 Method of drawing up letter patterns (within ROM in plotter)

Entered as a link between the coordinates of 2 - 254 together
with X, Y as the origin (128, 128) of the letter pattern (2-byte units).

Special codes:

X =255, Y =255 Pattern table end
X =255 Y =code NO. Begin one pattern (No. 16 - 254)
X=0 ¥ =0 Ignore (2 bytes)

eX =0 Y=1 PEN UP (up to the next point)
X=l, NESTING (See note 1.)
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With the letter size, 63 relates to the size in the PRINT

command.

Note:The NESTING pattern can be used with 4-byte units when using

the common pattern and the pattern supplement, etc.

X Low rank High rank N

Address
D, S | N=0... PATTERN JMP
N x 0 ... PATTERN CALL

254
191, 189 Size of standard graph
7% , (when 63 x 63)
128 - Set the plotting position
128,128)
2
2 128 254

Fig. 5-15 Areain which the pattern can be drawn



Plotting example 1 Plotting example 2

When plotting Kanji (#,%,#)

1911 ,
\9 //
> 4 4
7 L= ROM
176 = (x) ()
v 7 = Address
7/
e | A 4 00H 255 20 - pattern (N=20)
160 7 | =
5 . LT I@ 02H 1, 80H, 04H, 1
. ) %
144 J, e T L O ., - (caLL }_pattern)
CRARNG
o S — 06H 1, 10H, 00H, 0
1284 -
bl e oo g ey LR g ol (R SR | | e (JMP % pattern )
128 144 160 176 191 = .
O < CALL could be possible >
Start 0AH 255 30 - pattern (M=30)
Fig. 5-16 Example of pattei plotting 0CH L A0H: 04,1
------ (CALL * pattern)
Adiizecs B ) LOH, . S, RAREID
Start pattern
00H 255, 100 sode No. 100

255 31 ----# pattern (M=31)
1, AOH, 04r, 1
...... (cALL * pattern)

02H 0, 1----Pen up
04H 144, 144 (112 112)
06H 176, 144 (144, 112)

08H 176, 176 (144, 144) E pattern
0AH 144, 176 (112 144)
0CH 144, 144 (112, 112) 288; |, [ weess NEXT pattern
0EH 0, 1 Pen up !
R I e o 255, 255 e Table finished
124 160, 191 (128 160)
1 4H 0, 1 Penup !
16H 128, 160 [ 96, 128] 0480H| i pattern
184 191, 160 (160, 128) [
1AH 255, 3 « NEXT code 255 0
04A0HE$~ pattern
Note 2:
Center is the zero position 255 0
when using the figures shown )

" in.parentheses
Note 3:
--> Shows pen up movement
—> Shows pen down movement

Figures in circles shows the sequence of pen movement.



5.4.11 FONT

Command format Format

ASCII $n,

Binary 8024 n

The character code to be plotted by the PRINT or KANA commands

is specified by parameter n (refer to the following code chart).

The letters belonging to each of the 12 character types in Table 5-8
are expressed (and selected) by parameter n. The use of Kana characters is

also selectable.

Code position
T O

PAramSIer | Country |25 %) 4| % | ¢ % %| % | % %| | %|

0 STANDARD # [ $ |@| C|N|J[t]|«]| (|, ]|}~

1 ISO +IO @l OS] alnl e Lf)]=

2 Japan + (S| @ C|%¥|)[A NEAE b | - |

3 | usA [+|sl@lc|~Ja[al_Je]i]} Bod

4 England | 2| $|@| C| N| |t ||| 1]}]|—]

5 Germany | g | s |§|A|O0|U|A|_|d|0o]|u]| g

6 France £E$‘r.yo C|S§ ,,\‘_ ¢ u | }‘

7 Sweden (£ $|@|A|O|A|A|_ |4 oidi—}

Pl = P s o | =

8 Dean.\al'k £ $ { @7‘:¥/¥‘. TVQ__K. A;:f; 4&?_ 0 _‘d_‘.,_

9 Spain £$@1|l§'ié,/\_#{lﬁi}l—

Table 5-8 FONT chart
Notes:
n=0-9: Numbers and symbols in accordance with the above
FONT chart. Both Kana and Greek characters are
drawn.

n=10-19: Numbers and symbols the same as in the above n =

0 - 9. Kana letters cannot be drawn but the types of
Greek letters are increased.
(Refer to the code chart at the end of the manual.)

Initial setting isn =0




54.12 ALPHA SCALE

Command format Format
ASCII Sn
Binary 8053 n
0£n <8000

The height of characters is specified in integral multiples of GDU.
n = 30 (3 mm) if not specified. The width of the characters is n'x 4/7.

Example 1: S50, PABC (T)

The height of letters plotted by the PRINT command after this

command is 5 mm.

(5% %)u

Starting point— k——

L

Fig. 5-17 ALPHA SCALE 1

Example 2: S50, K71 (T)

Note: £ is set in accordance with the specification of ALPHA SPACE.

San

i
AT T
sl

0

- Fig. 5-18 ALPHA SCALE 2
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e

5.4.13 ALPHA SPACE

Command format Format
ASCII QL,
Binary 80514
0< 2 £8000

This command specifies in integral multiples of GDU the space

between the starting point of the letter and the starting point of the next

letter.

Note:When the size of the characters is large, the character spacing should

be wide too. Otherwise the characters plotted may overlap.

Usually the character space is the same as the character scale.

Example: Q60, S60, PABC (T)

Character spacing is set as 6 mm.

Fig. 5-19 ALPHA SPACE

5.4.14 ALPHA ROTATE

Command format Format
ASCII R 6
Binary 8052 0
-32767<£0<£32767



This command is used to rotate characters and lines. If not otherwise
specified, it is set at 0. @ is defined in integral multiples of 0.1°. The
angles are measured positively in the anticlockwise direction from the X
positive axis and measured negatively in the clockwise direction from the

same.

Example: R300, PABC (T)

Y

Fig. 5-20 ALPHA ROTATE

54.15 ALPHA ITALIC

Command format Format

ASCII Ip,

Binary 8049 p

p = 256 tan 6 (-4000<p=4000)

This command inclines the characters. If not otherwise specified, the

angle (p) is set to 0. ¢ is the angle from the Y axis.
Example: 1256, PA (T)
The inclination of characters with this command is as follows.

+¥

+ X

Fig. 5-21 ALPHA ITALIC




5.4.16 ALPHA RESET

Command format Format

ASCII A

Binary 8041

This command returns the parameters -regarding the character and

symbol settings to the following initial values.

FONT n=0
ALPHA SCALE n = 30(3 mm)
ALPHA SPACE £ =30 (3 mm)
ALPHA ROTATE 6=0
ALPHA ITALIC p=0

+Y

1

A

3mm

Fig. 5-22 ALPHA RESET

54.17 CIRCLE

Command format Format
ASCII W X2 Y2 T2 oo 01, 02,
Binary 8057 X0 Yo Ty T2 01 02

Draws circles, circular arcs and spirals. Parameters are defined as

follows:
Xp Yo Coordinates of center
[ps ot Initial and final radii (integral multiples of GDU)
01505 Initial and final angles (integral multiples of 0.1°)




The angles are measured positively in the anticlockwise direction
from the X positive axis and negatively in the clockwise direction from the

same.

-32767<0,<32767

iy K \ -32767<0,<32767
~ g r

NS

Xo » Yo

- also
\” ' -32767<0, - 6,<32767

Fig. 5-23 CIRCLE

54.18 RELATIVE CIRCLE

Command format Format
ASCII ]rl, Cps 0)5 O
Binary 805D r r 01 02

Draws circles, circular arcs and spirals starting from the current pen

position.
Cps £ot Initial and final radii (integral multiples of GDU)
0,5 0, Initial and final angles (integral multiples of 515
Starting point (current pen position)
+Y
J
The circular arc specified by Cys Ty 01, 02
X is drawn starting from the current

pen position.

Fig. 5-24 RELATIVE CIRCLE 1
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Example: ]200, 0, 0, 7200

% Starting point

ez oz

Fig. 5-25 RELATIVE CIRCLE 2

5.4.19 CURVE

Command format Format
ASCII Y &, X19 Y[s Xgs Yos seeseeuene X ¥n, (T)
Binary 8059 a X| Y] Xg ¥p sereueene .

Draws a smooth curve through the points with coordinates X0 Yo

STRZE Starting point of curve

X9 Yo = X ¥t Consecutive coordinates of the curve

a = 0 Open curve
a = 1 Closed curve
Notes:

o More than 3 coordinates are needed as data.

o In the case of a closed curve, it is not necessary to specify the
starting point, being the end point, again.

o Do not repeat the same coordinates in the data.

o In the data, the distance from a point to the next should
preferably be_not too different from the distance between that
point and the one directly before it.

0 For a closed curve, the actual starting and end point of the

drawing is the second point given.



Example 1: Y 1, 500, 500, 500, 750, 1000, 500, 1000, 750 (T)

(500,750) (1000,750)

+Y

+X
(500,500) (1000,500)

Fig. 5-26 CURVE 1

Example 2: Y0, 500, 500, 700, 600, 1100, 400, 1300, 500 (T)

(700,600)

(1300,500)
+Y

(500,500)
+X (1100,400)

Fig. 5-27 CURVE 2

5.4.20 RELATIVE CURVE

Command format Format
ASCII = a, Axl, Ayl, sz, Ayz, sssscccnee Axn, Ayn (T) ‘
Binary 805 F anl AYy sz Ayz Axn Ay

Draws a smooth curve through points whose coordinates are given by

successive relative displacements, starting from the current pen position.

Axl, Ayl: Relative coordinates of the starting point of the curve
- from the current pen position.

Ax Ayz, - Axn, Ayn: Relative  direct displacements of

2!
successive points.

a=0 Open curve

a=1 Closed curve




Note:Same as notes in CURVE above.

The "< character is represented as "-" in JIS code.

Example 1:< 1, 500, 500, 0, 250, 500, -250, 0, 250 (T)

Fig. 5-28 RELATIVE CURVE 1

Example 2:<0, 500, 500, 250, 250, 500, -500, 250, 250 (T)

+Y

+X

Fig. 5-29 RELATIVE CURVE 2

54.21 AXIS

Command format Format
ASCII X Ps QL)
Binary 8058 pqr

Draws a coordinate axis parallel to either the X or Y axis. The axis
can be drawn both in the positive and negative directions. Parameter P
represents the Y axis when it is 0 or 2, and the X axis when | or 3. The

meaning of q and r is dependent on the value of p.

AXIS is drawn in a solid line regardless of the LINE TYPE command.




P Axis q r
r=3
0 Y Unit length Number of repetitions q(p=2or3)
1 X Unit length Number of repetitions </ = * \‘
q(p=0orl)
2 Y Overall length | Number of divisions
3 X Overall length | Number of divisions Fig. 5-30 AXIS |

q is an integral multiple of the GDU.
Example l: x l, -200, q’ Or X 3, -800, LI',

Initial pen position

4

+Y l<——| <——Direction

20=r
l§+X
Example 2: X0, 100, 4, or X2, 400, 4,

YR
l 10a=

Fig. 5-31 AXIS 2

+Y t

L +X / Direction

Initial pen position

Fig. 5-32 AXIS 3

5.4.22 HATCHING

Command format Format
ASCII % n, X, Y, d, 6,
Binary 8025 nxydé

Draws rectangles parallel to the X and Y axes and also draws

hatching.
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n=l: Rectangles only

n=2: Hatching only

n=3: Rectangles and internal hatching
X$ Length in direction of X axis

y: Length in direction of Y axis

d: Hatching line spacing

Angle of hatching from X axis

I

L

5.4.23 HOME

\

y d
/ ¥ / 1l
//< y
/A_
/d 0aredummy)/f‘_" = PTG T
Initial pen position

n=3

\

A

Initial pen position

N

Initial pen position

Fig. 5-33 HATCHING 1

\

Example: %3, 500, 200, 20, 450

N\

Fig. 5-34 HATCHING 2

i Command format

Format

ASCII

H

Binary

8048

Moves with the pen raised to the HOME position. The HOME position

‘ : is not influenced by the plotting area set. The HOME position may deviate

from the original one if the plotter is initialized, due to the accuracy of

the sensor to sense the machine origin.




5.4.24 CHART FEED

Command format Format

ASCII Fp,

Binary 8046p

Effective only when a chart feed mechanism is provided. P is a
positive integral multiple of 0.1 mm. When P = 0 is specified, one page
equivalent (same as p = 5000) is fed. (0<P<32766)

Example 1: FO,

e rorac
O 00 0000 OO O0OO0CO O0OO0OO0OOO0O0OO0DO0 O0OOCOO

"'Eé’(g’féﬁ’;’V
i /'lé'f‘ci ré// New P\l\c\:ttmg
228558

O 000 0O O0OO00OO0O0O00/00O00ODO0D00O0O0OOO0OO0

~<——->500 mm
Previous HOME New HOME

Fig. 5-35 CHART FEED 1

Example 2: F 2000,

S
0 0002000902 0009020 900000
Q

/A Previous plotting area
N New plotting area

Previous HOME New HOME
Fig. 5-36 CHART FEED 2

o If a CHART FEED command is executed when the PAPER END lamp
is on and CHART HOLD switch is at ON, the REMOTE and PROMPT

_lamps flash. If the ENTER switch is then pressed, thg CHART FEED

command is ignored and the drawing continues.




5.4.25 NEW PEN

Command format Format

ASCII In,

Binary 804A n

Effective with multipen (more than 2 pens) plotters. Pen specified by

the parameter is automatically selected.

When plotter initialized No. 1 pen selected
n=1 No. | pen selected
n=2 No. 2 pen selected

Example: M1000, 1000, J1, D1200, 1000(T) J2, D1400, 1000 (T)

(1000,1000)  (1200,1000 (N()nj,mnn
. -
|

1
|
1
|
|

Penl | Pen?2

Fig. 5-37 NEW PEN

5.4.26 PROMPT LIGHT

Command format Format

ASCII Tn,

Binary 8054 n

Turns on and off the PROMPT light on the operation panel. Used to

draw the attention of the operator to the fact that the host controller is

| ready to receive input.

Off
On

2 3
] 1
—_— QO
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5.4.27 SPEED

Command format Format

ASCII P

Binary | 80212

Specifies the speed of pen in 10 stages when the pen is down.

V2l R App— 10 (Initial setting is £ = 10)

Speed V designated by parameter £ is

V = £ x MAX SPEED/10
(MAX SPEED: maximum plotting speed in the axis direction)

V is MAX SPEED when £ = 0. Pen speed when the pen is up is always
MAX SPEED regardless of the speed set by SPEED command.

Example: /5,
V = 200 mm/s when MAX SPEED = 400 mm/s

V = 125 mm/s when MAX SPEED = 250 mm/s

5.4.28 FACTOR

Command format Format
ASCII & Py G &y
Binary 8026 pqr

Specifies the plotting magnification. The coordinates, length,
character size, etc. are multiplied by p/ry q/r. The value of OFFSET
cannot be multiplied.

UPPER RIGHT, LOWER LEFT and CHART FEED are not influenced
by FACTOR.

—-101—



q, r are specified as follows:
p/r = magnification of X axis
q/r = magnification of Y axis
Initial setting is p/r = q/r = 1.
0<p, q, r= 32767
1/4096<p/r, q/r <8
and,
coordinates before magnification by [FACTOR x (p/r and q/r)
I=116383|

Example: & 1, 2, 2,

N )
N

Fig. 5-38 FACTOR

5.4.29 WRITE LOWER LEFT

Command format Format

ASCII N X, Y,

Binary 805 C xy

This is explained in the section "WRITE UPPER RIGHT" below. The "\!
character is "¥" in the JIS codes.

5.4.30 WRITE UPPER RIGHT

Command format Format

ASCII Z x,Y,

Binary 805 A xy

—-102—-



These commands specify the plotting area (LOWER LEFT, UPPER
RIGHT) from the controller. X, Y are coordinates expressed in integral

X, y are coordinate values expressed as integral multiples of 0.1 mm
with the OFFSET point as the origin. The values of x, y are not influenced
by FACTOR.

The initial setting of LOWER LEFT is (0, 0) and that of UPPER
RIGHT is given by the maximum plotting area. Once the valid plotting
area is specified by these commands, plotting outside the plotting area will
not be carried out. By this means, part of a drawing can be omitted
deliberately. For the plotting area, refer to section 6-4 Plotting Area
and OFF SCALE Controls.

5.4.31 OFFSET

Command format Format
ASCII 1x,y,
Binary 805 E xy

Specifies the coordinates (x, y) as the origin. x, y are expressed in
coordinates related to the HOME position as origin. The coordinates are

specified as integral multiples of 0.1 mm within the range of:
-16383=x,y =16383

and
-16383=x+X0=16383 Xo=Previous X coordinate
OFFSET
-16383=y+Yo=16383 Yo=Previous Y coordinate
OFFSET
nf1is A" in the JIS codes. Initial setting is the same as the HOME
position.

Note:HOME position doesn't move.
FACTOR command has no effect.
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\\\\\\\\

N\ N
TR N
%)

/ N\ /]
B AN NN
' _~"OFFSET
b LS
+Y /

T HOME position
+X

[AZE g 7
/] Plotting area before OFFSET

L/
VD e

NeRNAN
N\
B NN X

\| Plotting area after OFFSET

Fig. 5-39 OFFSET

5.4.32 TERM

Command format Format
ASCII = tl t2
Binary 803D t ot

A data terminator is specified by t ot (2 characters). The

characters specified by the TERM command are interpreted as terminator

characters in the reception and transmission of data by the plotter.

1)

2)

Data reception

Either of the single characters t and t, are interpreted as a

terminator and also the sequence of two characters )t
Data transmission
In ASCI format, the sequence t ot is appended to the end of

transmitted data. When t and t, are the same, 1 character only is

attached.
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Note that the characters tl and t2 cannot be characters used as
command bytes, the numerals 0 to 9 or "-" (minus sign) or (60)16 -
(7F)16' The use of the codes (OO)16 - (lF)16 is recommended.

Note:In the explanation of each cdmmand, the delimiter is represented by

" " (comma) and the terminator by "ETX" (end of text).

Example 1: (0D) . (O/\)16

Terminator is either (OD)16 or (OA)16’ or the 2 consecutive
characters (OD)16 (OA)16' For data transmission, 2 characters (OD)16
and (OA)l g are appended to the end of the data.

Example 2: (0D) . (0D), .
Terminator is (OD)16' Only one character, (OD)16’ is attached to the

transmitted data.

5.4.33 CLEAR

Command format Format

ASCII

Binary 803 A

Note : Cannot be used with 8bit parallel interface.

Plotter is initialized immediately upon receipt of this command and
all the settings are returned to the initial values (direct command). Please

pause for at least 2 seconds between this and the next command.

5.4.34 INTERFACE CLEAR

Command format Format

ASCII ;

Binary 803 B

Note : Cannot be used with 8bit parallel interface.

Immediately upon receipt of this command, data within buffer and
I/O ERROR are cleared, terminator setting returns (ETX) and all interface
control is initialized (direct command). However, the parameters of the

following commands, which are already set, will be stored.
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LINE TYPE

LINE SCALE

FONT

ALPHA SCALE
ALPHA SPACE
ALPHA ITALIC
ALPHA ROTATE
WRITE LOWER LEFT
WRITE UPPER RIGHT

OFFSET
FACTOR

Note:Please pause for at least 10 ms between this command and the

next.
5.4.35 GIN

Command format Format
ASCII G
Binary 8047

Note:Cannot be used with 8 bit parallel interface.

This command asks for Graphic Input. That is, the coordinates of the

pen position are digitized and sent to the host machine. When this command

is sent, plotter transmits the current pen position in the same format as
that shown in 5.4.35 CALL GIN.

Differences from

CALL GIN are as follows.

Command Format
GIN Coordinates of the current pen position
CALL GIN Coordinates of pen at the time ENTER switch is
pressed.
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5.4.36 CALL GIN

Command format Format

ASCII C

Binary 8043

Note:Cannot be used with 8 bit parallel interface.

This command asks for Graphic Input. The coordinates of the pen are
digitized and read out by the host machine. When this command is sent,
because the PROMPT light of the plotter is flashed, push the ENTER switch
on the operation panel. The (x, y) coordinates and the state of the pen at
that moment is transmitted to the host machine in the following format.
The above (x, y) coordinates are influenced by the OFFSET and FACTOR

commands.

During the flashing of the PROMPT lamp, the plotter enters the
LOCAL mode and the key switches on the operation panel become
effective so that the pen can be moved to the desired position before
pressing the ENTER switch.

Format of data transmitted

X coordinate Y coordinate Pen state
IMSD ........ .LSD,)  IMSD..........LSD] | inns (T)!

Example: 14280, L4270, wuwull (T)

Pen | is down.

In ASCII format, the output data is X coordinate, Y coordinate and
pen state. The coordinate values are in 6-figure decimal notation. A zero
on the left of a valid number outputs a space. As to the format of the

output data, refer to the output data format in section 5.3.2.
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Pen state is output as follows.

[ESTER TRy LV Pen 1 up
et all Pen 1 down
e 20 Pen 2 up
2] Pen 2 down

5.4.37 READ LOWER LEFT

Command format Format

ASCII C

Binary 805 B

Note:Cannot be used with 8 bit parallel interface.

This command is explained in section 5.4.38 READ UPPER RIGHT

below.

5.4.38 READ UPPER RIGHT

Command format Format

ASCII U

Binary 8055

Note:Cannot be used with 8 bit parallel interface.

This command transmits the coordinates (X, Y) of the LOWER LEFT
and UPPER RIGHT corners of the plotting area to the host machine.
The coordinates (X, Y) are the coordinate values with the OFFSET
point as the origin and are not influenced by FACTOR. The coordinate
values are output as integral multiples of 0.1 mm.
As to the format of output data, refer to section 5.3.2 Output Data

Format.
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5.4.39 READ OFFSET

Command format Format

ASCII @

Binary 803 F

Note:Cannot be used with & bit parallel interface

This command transmits the OFFSET point coordinates (Xo, Yo) to
control. These are related to the HOME position and are not influenced by
FACTOR so that the unit of the coordinate value output is 0.1 mm. As to
the format of the transmitted data, refer to section 5.3.2 Output Data

Format.

5.4.40 READ STATUS WORD 1

Command format Format

ASCII \Y

Binary 8056

Note:Cannot be used with & bit parallel interface.

Monitors the status of the monitor. This command is responded to
immediately when it is received. As to the format of (direct command)
output data, refer to section 5.3.2 Output Data Format. Internal structure

of the status is as follows (internal binary format).

MSB LSB
15 I 13 12 11 10 9 8 7 6 5 4 3. 2 1 0

O|H L|E]|O B SPACE

1 1 o 13 1 1 1 1 1 Il

When using ASCII format output data, the above status expressed in
binary is translated into decimal values and transmitted. In binary format,

first the higher rank byte and then the lower rank byte are output.
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B SPACE:
Indicates the amount of space currently available in the data buffer

memory.
When buffer memory is empty (in decimals) 1664 is shown.
When a unit of data is stored 1663 is shown.
When buffer memory is full 0 is shown.

E: Indicates whether or not an error was present in data received up to
the receipt of a READ STATUS WORD command, and whether or not
an error came up at the time of data reception.

No error "o"
Error(s) gl

As to the details of errors, refer to section 6.5 Handling of Errors.

L: Indicates whether plotter is in REMOTE or LOCAL modes.
REMOTE mode non
LOCAL mode b G

H: Indicates whether or not the CHART HOLD switch on the operation

panel is on.
OFF "0"
ON Hlll

Example: CHART HOLD switch off, LOCAL mode and empty buffer

memory is expressed in decimals as follows.

13

213,210, 29, 27 _ 8192 + 1664 = 9856

The errors are only those that have occured since MASK was reset.

When this command is executed, the errors are cleared.

5.4.41 READ STATUS WORD 2

Command format Format

ASCII Q

Binary 8040

Note:Cannot be used with 8 bit parallel interface.
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Monitors the status of plotter. This command is first stored in the
buffer memory upon receipt, and the response is transmitted when the
command is taken from the buffer memory. As to the outut data format,

refer to section 5.3.2 Output Data Format.

Internal structure of status (internal binary format)

MSB LSB
15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 O

0O 0 0O O O O O O O O0|S|PMY|PY|MX|PX

y E L 1 1

MY: When a command has been received to go OFF SCALE in the - Y
direction: 1

PY: When a command has been received to go OFF SCALE in the + Y
direction: 1

MX: When a command has been received to go OFF SCALE in the - X

direction: 1
PX: When a command has been received to go OFF SCALE in the + X
direction: 1
S:  State of FAST/MIDDLE switch
FAST: 0
MIDDLE: 1
Ps Paper feed mechanism built-in and there is little remaining paper: 1

Paper feed mechanism not built-in/usual state: 0
Example:

When going OFF SCALE in the + X, and + Y directions at

MIDDLE speed the condition is expressed in decimals as follows

7522 520280 s s 1 =37
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5.4.42 READ STATUS WORD 3

Command format Format

ASCII #

Binary 8023

Note:Cannot be used with 8 bit parallel interface.

Monitors the status of plotter to prevent buffer memory from becoming
full. This command is responded to when the remaining buffer capacity is
more than 256 bytes at the time command is received (direct command).
When the same capacity is less than 256, the command is responded to
when it gets to 256 bytes or more. As to the format of output data, refer
to section 5.3.2 Output Data Format.

Error in input data is indicated as follows (internal binary format)

MSB LSB
150 " Y8aid 35 121 AL U005 9008 57 546 <3518 -3 2 1. 110

0 0 0 O O O O 0 EsErE6EsE4E3E2E,

1 1 1 i 1 1 1 1 5. 1

E1: Command Es: 1./0 error
E2: Terminator error Ee : Off scale
E3: Delimiter error E7 ¢ Chart hold error
E4: Parameter error Eg: Paper end

This command indicates whether or not an error was present in data

received up to the present:

No error: 0

Error(s): 1
(Refer to section 6.5 Handling of Errors for details.)

When ASCII format outut data, 0 - 8 are output in single bytes and
the terminator is output at the end. The status is indicated in steps as 0, 1,

2, 4, 8, in which the priority is given in the order of E, - El;' So, if E, and

1 1

E, errors are both present, only E, will be indicated.

4 1
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5-4-43 ERROR MASK

Command format Format
ASCII "My Ny Py
Binary 8022 mnp

This command masks the error status of the plotter. The error
indications are either erased, or only specific errors are indicated, when
this command is executed. It also masks the service request of the GP-IB
interface or the parallel polling factors. This command is temporarily
stored in the buffer memory upon receipt and data processing continues

after its execution. Parameters m, n and p are specified as follows:

m:  Error mask m = 0 - 255 (initial setting = 1)
When each error bit is 0, masking is carried out and indication of that
error is omitted. When a bit becomes 1, the corresponding error is
indicated as it occurs. The error mask influences the indications on
the control panel and the error statuses of READ STATUS WORD 1,

3. The significance of the error mask bits is as follows. The initial

setting is m = 17 so that only the command and I/O errors are
indicated.

MSB LSB

7 8 5 4 8 2. ¥ .28

Command error : 1/O error

El: E5

EZ: Terminator error E6: Off-scale

E3: Delimiter error E7: Chart hold error
EQ: Parameter error E8: Paper end

(For details of the errors, refer to section 6-5 "Handling of errors".)

n:  Service request mask n = 0 - 15 (initial setting = 0)
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Effective only with the GP-IB interface. By setting each bit to I,
service requests are made when the corresponding request factors
occur. The significance of the service request mask bits is as
follows. When using the RS-232-C or 8-bit parallel interfaces, zeros

must be specified as dummies.

MSB LSB

Output request (when data is being output from plotter)

Error (when an error occurs)

Buffer empty (when the unused capacity of the buffer is 1536 byte or
more)

Buffer full (when the unused capacity of the buffer is 128 byte or

less)

Parallel polling mask p = 0 - 15 (initial setting = 0)

Effective with the GP-IB interface only. By setting each bit to I, a
response is given corresponding to each mask bit when parallel polling
is designated. (Response bits depend on PPC, PPE.) The significance
of the parallel polling bits are the same as those of the service
request mask. When using the RS-232-C or 8 bit parallel interfaces,

it is necessary to specify zeros as dummies.
(Example) "255, 1, 1,
The error mask™is cancelled and all errors are indicated. For the

service request and parallel polling, responses are given when data is

output.
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6. REMARKS ON THE COMMAND FUNCTIONS

6.1 Initial Status

The initial setting of each command as follows.

Command Parameter Remarks
LINE TYPE P =0 Solid line
LINE SCALE L =/100 10 mm
WRITE LOWER LEFT x=0 HOME position
y=0
WRITE UPPER RIGHT x = 3810
¥y & 2540 Yo for 2 pen model
Yy = 2300 otherwise Y
OFFSET x=0 HOME position
y=0
FACTOR p=1 Magnificatlon = 1
qg=1
r=1
ALPHA SCALE n = 30 Height of character 3 mm
ALPHA SPACE £ =30 Character spacing 3 mm
ALPHA ROTATE =0 No rotation
ALPHA ITALIC pP= No slope
FONT n=0 STANDARD code
SPEED i 10 Max plotting speed
NEW PEN n.=l No | pen selected
TERM t =ty =
(ETX)

6.2 The Influence of Commands

Plotting commands influenced by following commands are shown

below.

—113—

Table 6-1 Initial settings




Commands influenced Commands with influence

PRINT ALPHA SCALE
KANA (GREEK) ALPHA SPACE
MARK ALPHA ITALIC
USER'S PATTERN ALPHA ROTATE

ALPHA RESET

DR AW LINE TYPE
RELATIVE DRAW LINE SCALE
CURVE

RELATIVE CURVE

CIRCLE

RELATIVE CIRCLE

All plotting commands except FACTOR
OFFSET, CHART FEED,
WRITE LOWER LEFT, WRITE
LOWER RIGHT

Table 6-2 Influence of commands

6.3 Order of Carrying Out Commands

READ STATUS WORD I, READ STATUS WORD 3, CLEAR and
INTERFACE CLEAR are direct commands which are carried out
immediately when received. The other commands are performed in the

order they have been stored in the buffer memory.

6.4 Plotting Area and OFF SCALE Controls

The plotting area is the area set by WRITE LOWER LEFT and WRITE
UPPER RIGHT. When a program instructs plotting outside the area,
SCALE lamp lights and drawing outside the area is omitted. Drawing
outside the physically valid plotting area is avoided as well. These are the
OFF SCALE controls.
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~— If a drawing command as in Fig. 6-1 is given to draw line a along P1—

P2— P3 — P4, the actual movement of pen is:

P1— A (pen down)
A — B (pen up)
B —P4 (pen down)

The line is drawn only between Pl — A and B— P4. So deviation of
plotting is not caused by OFF SCALE.

Fig. 6-1 OFF SCALE control
6.5 Handling of Errors
These are 2 main cause of errors:

a) Data error:
Errors in the format, etc. of the input data. These occur from not
following the Input Data Format (section 5.3.1). For example; if the
X coordinate is given but not the Y coordinate, a terminator is
omitted although one is necessary, etc. When these errors come up
the ERROR bit becomes "1", the OFF SCALE and PROMPT lamps on
the control panel flash alternately and commands are temporary
stopped, except for direct commands. These errors are further

divided into the following 4 types:
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b)

c)

d)

o Command error
When a code between (60)16 and (7E)16 has been handled as a
command character.

o Terminator error
When a terminator wasn't attached when one was necessary.

o Delimiter error
When a delimiter was omitted or when an undefined character
was handled as a delimiter.

o Parameter overflow

When a numerical value exceeding the range of -32767 - +32767
or a coordinate value exceeding i (16384) are handled as

parameters.

I/O error
Error related to the data reception in the interface unit. Error
in data transmission (e. g. when there is no listener when going
to output data specified by talker, etc.) when using an GP-IB
interface or parity, framing, overrun errors in the RS-232-C

interface fall within this category.

OFFSCALE:

When data is received commanding drawing outside the eff ctive
plotting area, the OFF SCALE lamp on the control panel comres on
and the off-scale bit of the error status becomes 1.

When data is received instructing the pen to return to the effective
plotting area, the OFF SCALE lamp goes off and the off-scale bit of

the error status becomes 0.

CHART HOLD error:

The content of this error message depends on whether or not the
plotter has a recording paper feed mechanism.

In a plotter with a recording paper feed mechanism, the chart hold
error bit of the error status becomes 1 when the CHART HOLD
switch on the control panel is on.

In a plotter without a recording paper feed mechanism, the chart hold
error bit of the status becomes 0 when the CHART HOLD switch on

the control panel is off.
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e)  Paper end:
Effective only when the plotter has a recording paper feed
mechanism. The paper end bit of the error status becomes 1 when

the remaining roll paper is less than approximately 1 meter.

f)  Error clearance
Errors are cleared by the following means. The status of the

error bit becomes "0" when error cleared.

I Execute a READ STATUS WORD 1, READ STATUS WORD 3.
II) Push ENTER key (only data format errors canceled)

III) Initialize the plotter
IV) Execute an INTERFACE CLEAR command.

Note:If the above I) or II) is done when the next order is stopped (due to a

data format error), the order stopped is carried out. III) and IV) clear

the data within the buffer memory.
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External
machine

7 OPERATION PRINCIPLES

7.1  Configuration

8
U .
: ¢| Interface board Power supply High
& board voltage
O power penel
supply

MPU board K—> Motor driver board

.

Operation panel Pen stock unit

Pen

7.2 Basic Functions and Operations

Data transmitted from the external machine enters the MPU board
via the interface board by means of the MPU's software. The commands
are decoded here and are output to the respective boards as signals. The
operations of the operation panel are also handled through the MPU so that
the pen position is controlled by the MPU and does not go out of the

plotting area.
7.2.1 Functions of Each Part
o Interface board:
The basic function of the interface is data relay. Processing of data
from outside is done by the MPU of the plotter. However, some

commands directly related to the interface are handled by the interface.

There are 3 kinds of interface.
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1)  RS-232C board
The data input from external equipment as serial data are
converted in the interface to 8 bit parallel data and are output to the
MPU board. Mounted on the board are a Z80 (8 bit microcomputer),
with a ROM, RAM, digital switches (to specify condition of

interface), etc. to control the input and output of data.

2)  GP-IB board
Uses GP-IB adapter IC for the interchange of data with
external equipment and has a Z80, with a ROM, RAM, etc. for data
control. Data from outside is handled by internal functions and is
output to the MPU board.

3) 8 bit parallel board
8 bit parallel data is received by means of data strobe signals
and is output to the MPU board. This board only doesn't output data

to external equipment.
o MPU board

Consists of 8 bit microcomputer Z80, with a RAM, ROM, I/O board,
and a few LSI's and IC's. Here, all kinds of functions such as command read
out, character generation, generation of motor drive control signals, etc.

are handled by means of software.
o Motor driver board

Drives the pulse motors by switching regulator method according to
signals generated in the MPU board. This board heats up slightly since power

transistors (for the motor drive), resistors, diodes, etc. are mounted on it.
o Writing panel

By applying a high voltage to the comb electrodes, the recording

paper is adsorbed by static electricity providing an easy setting of the paper.
o Pen stocks

10 pens can be stocked. Each stock has a sensor to notify whether or
not pen is stocked.
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8. DAILY MAINTENANCE AND ATTENTION

8.1 Cleaning of Writing Panel

Cleaning the panel surface is necessary as adsorption is deteriorated by
stains, etc. Dust should be wiped off by a wet cloth such as gauze. Oil stains,
etc. can be wiped off by a cloth soaked in a neutral detergent or alcohol
diluted with water 1:1000.

Note:
)5 Do not use thinners
2. Wet panel surface may also affect adsorption. For this reason
dry the panel (with a dryer, etc.) thoroughly after cleaning.

8.2 Cleaning of the Sliding Units

Wipe the Y slider and Y bar with a cloth dampened with alcohol.

Pen stock

Y slider
Y bar

Pen holder

=mWriting panel
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8.3 Pen Stocks and Holder Units

Strong magnets are incorporated in the pen stocks and holder. Do not

allow magnetic objects other than the pens near them.

Beware of iron filings which are difficult to remove once attached.
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APPENDIX

1. Command Functions
Command Data format Function
Remarks
DR AW Draws straight line segments connecting the | LINE TYPE and

Straight line

movements

D X3 Y Xoy Yo seeee
e X0 Y (1)

points (xl, yl), (XZ’ y2) ....... R.,¥)

LINE SCALE

settings are effective.

RELATIVE EAxl, Ayl, sz, Draws straight line segments with the
DR AW AY 5 weenes Ax_, Ay (1) | relative displacements (Axl, Ayl), For specification of (1)
(s 2. (A% . AY.) refer to TERM command.
29 BY5) eueee 0 Ay,
MOVE Mx, vy, Moves the pen to coordinates (x, y)
with the pen raised.
RELATIVE oA x, Ay, Moves with the pen raised from the current
MOVE position through a distance of (Ax, Ay)
PRINT P C Cp werenes <, (1) Plots the numbers represented by the ALPHA RESET,
Characters and QOUES Ty By seereny T ALPHA SCALE,
symbols
(Refer to the appendix codes) ALRHASEACE,
ALPHA ROTATE, and
KANA K C| Cp weneees c, (t) | Plots the Katakana characters and Greek ALPHA ITALIC are
(GREEK) characters specified by codes ¢, Cy vevuese C | fr0tive.
(Refer to the appendix codes)
MARK Nn, Draws the special symbol specified by n
centered on the current pen position.
USER'S (nl, Ny seeeees (t) Plots the pattern specified by the user.
PATTERN (optional)




Remarks

Command

Data format

Function

Curves

—€C1I—

CIRCLE

w xO’ yO’ rl’ rzy 01’

02,

Draws circles, circular arcs and spirals.
(xo, yo): coordinates of center.
(ro, rz): initial and final radii.

(6,, 6,): initial and final angles.

RELATIVE
CIRCLE

T80 0,

Draws circles, circular arcs and spirals.
(rl, rz): initial and final radii.

(@ P 02): initial and final angles.

The starting point is the current pen position,

CURVE

Y a, X132 Y Xos Yo weee
X Y (t)

Draws a smooth curve through the points
with coordinates (xl, yl), (xz, y2)
(xn9 yn)

a = 0: open curve

a = 1: closed curve

For specification of (t)

refer to TERM command.

RELATIVE
CURVE

<« a, Axl’ Ayl’ szy
Ayz Axn, Ayn
(1)

Draws a smooth curve through the points
whose coordinates are given by successive
relative displacements, starting from the
current pen position.

(Axl, Ayl): relative coordinates of the
starting point of the curve
from the current pen position.

(sz, Ayz) (Axn, Ayn) relative direct

displacements of successive points.

a = 0: open curve

a = l: closed curve

The "<" character is
represented by "—"
in the JIS codes.
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Comm_a_hd Daté format Function
Remarks
LINE TYPE L p, Specifies the line type. Initial setting is p =0
Line | p=0: solid line
type ‘ p=1-4: dotted and broken lines
Apesitication p=5-6: .dot-dash lines
j pev/-8 double dot-dash lines
f |
LINE SCALE | B£ The repetition length for broken lines is Initial setting is £ = 100
’ 1 specified by .
‘ \
| l (has no effect on solid lines.)
FONT 1§ n, Selects type of characters to be drawn from |Initial setting is n = 0
Chatacesrand | PRINT and KANA commands according to
b0 l character code table.
Speaitications (Refer to the appendix codes.)
ALPHA SCALE| S n specifies the height of characters and Initial setting is n = 30
symbols.
ALPHA SPACE, Q n, n specifies the spacing from one character |Initial setting is n = 30
or symbol to the next.
ALPHA R4, 0 specifies the rotation of characters Initial setting is 6 =0
ROTATE and symbols.
ALPHA ITALIC| Ip, p specifies the slope of Initial setting isp = 0
characters and symbols.
p = 256.tand (0 is the inclination from the
Y axis)
ALPHA RFSET| A Returns character and symbol settings to




Command Data format Function
Remarks
( Control CLEAR Carries out plotter initialization. All
functions control settings are returned to their initial
values.
HOME H Moves with the pen raised to the HOME
position.
OFESET x, Y Sets the origin to the coordinates Init_ialsetting isthesameas
(x, y). the HOME POSITION
nh s 0 A\vin J1S codes.
CHART EFEED , |F¢, Effective when a chart drive mechanism is
L provided; feeds the paper by the amount
S+
T ;pecified by .
£ = 0: feeds one page equivalent (500mm).
£ >0: feeds the specified length.
NEW PEN Jn, Selects pen n (only in Multipen plotters). Initial setting is n=1

PROMPT LIGHT

Tn,

Controls the PROMPT LAMP on the

operation panel.

Initial setting in REMOTE

mode is off.

n = 0: off

n=l:on
WRITE LOWER [\x, vy, Specifies the coordinates of the lower left |Initial settingisx =y =0
LEFT corner of the plotting area.
WRITEUPPER |Z %, ¥, Specifies the coordinates of the upper right |Initial setting is the

RIGHT

corner of the plotting area.

maximum plotting area.




Command Data format Function
Remarks
SPEED /L When pen is down in plotter, sets the pen Initial setting: ¢ = 10
Seatso speed in 10 stages. (£= 1, 2, ....... 10)
functions
FACTOR &, Py Iy Sets the plotting magnification. Initial setting:
p/r = magnification of X axis P=ig=F=1
q/r = magnification of Y axis
GIN G Transmits the current pen x and y Data is transmitted
Read-out of 1 : :
coordinates and pen up/down state to in the order: x coordinate,
cpordinete the host machine. y coordinate, pen state.
values
CALL GIN c Transmits the position and pen state at the
time the ENTER key on the operation panel
is pressed.
| READ OFFSET| ? Transmits the coordinates of the origin to
E the host machine.
|
READ LOWER [ Transmits the coordinates of the Data is transmitted
LEFT lower left corner of the plotting area to the |in the order: x coordinate
host machine. then y coordinate.
READ UPPER | U Transmits the coordinates of the upper
RIGHT right corner of the plotting area to the host
machine.
INTERFACE > Initializes interface control. Any data
Interface St e .
CLEAR remaining in the buffer will be lost.
control
READ STATUS| V Transmits the plotter status word | to the

N
\

WORD 1

host machine. Transmission takes place

immediately this command is received.

FRROR MAQK

Mack Anf tha arrar-hit nf the PREAND
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Command Data format Function
Remarks
READ STATUS| @ Transmits the plotter status word 2 to the
WORD 2 host machine.
READ STATUS| # Transmits the plotter status word 3 to the
WORD 3 host machine. Transmission takes place
when the remaining buffer capacity
is not less than 256 bytes when
this command is received.
TERM =t t, Specifies the data terminator characters Initial setting is
t) and te b and t, may be the same. t=t,= (ETX)
AXIS Xp;qQr, Draws a coordinate axis parallel to either the
Graph plotting X Or y axis.
p = 0 (Y axis) q = unit length,
p =1 (X axis) r = number of repetitions
p = 2 (Y axis) q = overall length,
p = 3 (X axis) r = number of divisions
HATCHING % n, x,y,d, 8 Draws rectangles parallel to the x and y axes

and hatching.
n = l: rectangles only
n = 2: hatching only

n = 3: rectangles and internal hatching




0"

7(F)
7(F)

6(E)
SP

6(E)
SP

50
50

Y
”n

40
40

SO
38)
SO

1 (In case of 8bits code )
38

2Q)
SP

24)
SP

By= 1 (In case of 8bits code )

1" code table.

109
SP
()
SP
SP

By

1(9)
SP
()
0

0
SO
Sl

08

7

code )

SP

SP
0 (In case of 8bits code )

SP
SP

By= 0 (In case of Bbit
By~

B7
Bs
Bs

Not used undefined code

SP 1s space code

B,

The code tables of FONT $ 11, 12 ...... 19 are not being published in

Code Table (FONT CODE)

By B, B,
Note

By B,

Appendix Code Table 2-1 Font $ 0, (Standard)
Appendix Code Table 2-2 FONT $ 0, (I1SO)

By
B,y

2.

this appendix. However they are the same as FONT $ 1 - 9 of the "Bg

code table combined with FONT $ 10 of the "Bg

-~

SP

SO
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Not used undefined code

SP 1s space code

Note .
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Model number:

Serial number:

Inspection Chart

WX4636R

312191

Date of manufacture:

Date of inspection:
Temperature /Humidity:

Inspected by:

l.

1983 12

1983 12 28

20°c 50 %

[ .cars
o J

External appearance, mechanism, accessories

Check item Remarks Judgement
1-1 Assembly, wiring GOOD
1-2 Appearance Dimensions, outer covering GOOD
1-3  Accessories GOOoD
2.  Specifications GOOD
2-1 Valid plotting area 381 mm x 254 mm

(accuracy +0.2% both axes) GOoD
2-2 Max. plotting speed |40 cm/sec. GOOD
2-3  Pen up and down 12 times/sec.

speed (1 cycle of up and down counts as GOoD

once.)
2-4 Distance accuracy +0.2% of distance moved. GOOD
2-5 Repeatability Return to origin +0.15 mmor less| GO0
2-6 Movement accuracy |Overshoot +0.1 mm (p-p 0.2 mm)

or less GOOD
2-7 Vertical accuracy 0.3 mm/250 mm GOOD
2-8 Straight line accuracy|0.4 mm/500 mm (R only) GOOD
2-9 Paper feed accuracy |+0.5 % of distance moved (Ronly)| G (OQD
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Check item Remarks Judgement
C ithstand +10 % iati f
2-10 Power supply voltage v';r;a‘;le S el GooD
2-11 Power consumption 140 VA or less
(R: 165 VA or less) GOOD
2-12 Insulation-endurance W'%thstands 1000 V AC for 1
) minute )
Power source-casing | jngylation resistance 10 M Qor GOOD
more at 1000 V DC
3. Functions
Check item Remarks Judgement
3-1 Operating function Check each operation switch
GOOD

and function display.

3-2 Standard
programmable

function

Drawing operation checked by
connecting to computer and using

test program

GooD

Note:R is the model with recording paper feed mechanism.
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GRAPHTEC CORP

MITA 43rd MORI BLD., 13-16, MITA 3-CHOME,
MINATO-KU, TOKYO 108, JAPAN

TEL : (03)453-0511 FAX : (03)453-5744

TELEX : 02422687 (GRAPH-J)

(Former Watanabe Instruments Corp. )
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