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Hewlett-Packard products are warranted against defects in materials and
workmanship. For Hewlett-Packard Desktop Computer Division products
sold in the U.8.A. and Canada, this warranty applies for ninety (80} days
from date of delivery.* Hewlett-Packard will, at its option, repair or replace
equipment which proves to be defective during the warranty period. This
warranty includes labor, parts; and surface travel costs, if any. Equipment
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NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD
SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES.
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Chapter 1
Introduction

The HP 9872A Plotter interfaced with the HP 9815A Calculator produces a plotting system
capable of providing hard-copy, multi-color, graphic solutions for problems processed by the
calculator. The HP 9872A Plotter can be used to plot, label, and digitize.

The calculator controls the functions of the plotter through the HP 98130A Plotter Interface.
The HP 88130A Interface is not designed to be compatible with the HP-IB interface. This
means that you do not have to set the select code switches on the plotter rear panel as stated
in the plotter manual (HP P/N 08872-90000).

Option 002

The calculator must be equipped with Option 002, two-channel /O, before it is possible to
connect the plotter interface, If you do not have Option 002, contact your nearest HP Sales
and Service Office. The HP Sales and Service Offices are listed in Appendix E.
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Connecting the System

NOTE
The calculator must be switched off before connecting the
interface.

The calculator-plotter system will function properly only if it is connected with the calculator
switched off. If you accidentally connect the interface with the calculator on, you must switch
the calculator off and then on again.

With the calculator switched off, connect the interface to the calculator and plotter as shown
above. The interface may be connected to either /O channel on the calculator. The interface
may be connected only to the smaller connector (labeled 9815A) on the plotter.

CAUTION
THE MOUNTING FASTENERS SHOULD BE TIGHTENED
UNTIL THEY ARE FINGER-TIGHT. DO NOT OVER-TIGHTEN
THE MOUNTING FASTENERS. THIS COULD RESULT IN
BENDING OR WARPING THE FASTENER PLATE ON THE
INTERFACE CABLE.
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When the interface connections are complete, switch the calculator on. (Refer to the next
section for plotter turn-on.)

The plotter interface requires the use of 48 calculator program steps, as can be seen by
performing the following key sequence:

1. Switch to the run mode. i

2. Press "~

3. Switch to the program mode. sﬁ”lﬁg

PRGM

£ S
Fa [RERERER] nnnn

The number on the right side of the display (nnnn) should be 48 steps less than the number of
steps available without the interface connected. The exact number of steps available depends

upon the memory option of your calculator and the connection of any other interfaces.

Key Overlay

The interface provides the calculator with a set of key-sequence instructions that are used o
control various plotter operations. The instructions can be executed from either the keyboard
or a program. A key overlay (HP P/N 7120-6347) showing the HP 98130A Interface instructions
is provided with the interface. The overlay (shown below) should be placed over the keys A
through 0. A copy of the secondary instruction set in an overlay format can be found in
Appendix B.

HP 98130A PLOTTER INTERFACEE h

|

GO suB RETURN PAUSE FOR NEXT
[PLOTA] [PENUP] [PLOTR] [MOVE] [DGTZR]

IF X<Y X=Y X=Y NOP
[SCALE]  [XAXIS] [YAXIS] [CSIZE]  [ANGLE]

|

MEMORY LD& GO SPACE DELETE INSERT
[PRNTX] [CPOSI]  [PENSL]  [SLANT]  [FUNCT]
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The HP 9872A Plotter

Information concerning the plotter is contained in the HP 9872A Plotter Operation and Service
Manual (P/N 09872-90000). Refer to that manual for complete information regarding plotter
instaliation, initial turn-on procedure, plotter maintainence, etc. The following plotter “set up”
information is included here for your convenience.

Before turning on the 9872A Plotter verify that:

1. Proper initial turn-on procedures have been performed according to the HP 9872A
Plotter Operation and Service Manual (P/N 09872-90000).

2. The power cord is connected to the plotter, and is plugged into a suitable power outlet.

Power On

Switch the plotter on.

At turn-on of the power switch, the pen is raised and moved to the lower right of the platen.

This is the initialize position. At this time, the following default conditions are established:

Default Values

CHART HOLD: On

LABEL: The shift and tab flags are cleared. The characters are taken from Character Set 0.
PEN UP: The penis up.

DGTZR: The enter light is off.

P1 & P2: The points are set for 25cm x 38cm paper. (The points are subject to paper guide
error.)

SCALE: The values are set from 0 to 100% of full piaten area. é
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CSIZE: The labeling character size is set for .75% of Pzx — Pux distance as the character
width. The character height is set for 1,5% of the Pay — Puv distance.

ANGLE: The labeling direction is set at 0° from the horizontal axis (X-axis).
SLANT: The labeling character slant is set at 0° from the vertical axis (Y-axis).
LIMIT: The plotting window is set to the full platen area.

LINE: The line type and pattern length is set to a solid line.

CHAR: The labeling characters will be taken from character set 0 in both 8TD and ALT sets.
SPEED: Al pen speeds are set &t 38cm/sec.

SYMB: The ASCH symbo! made is turned off

TICS: The axes tic length is fixed at .5% of P> — Py points for the respective axes.
AUTOL: The axes tic labeling is turned off.

LOG: Log piotling is turned off. Both axes are plotted linearly.

MODE: The labeling character size and angle are set to a percent of P1 and P2.
AVEL: Automatic pen tracking velocity is off. All pens will track at 36cm/sec.

APEN: Automatic pen pick up after 85 seconds is on.

o
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Stop Key Interaction

The (\;@ key interacts with the piotier operations as follows:
1. During an XAXIS or YAXIS instruction, termination occurs upon compietion of the axis
line segment before the tic is 10 be drawn.

2. During a LABEL instruction, termination occurs upon completion of the next character in
the alpha string.

3. During a DGTZR instruction, termination occurs before the plotter coordinates are en-
tered into the stack. The E'@ light is turned off. The digitizer mode is terminated.

Front Panel Controls

The remainder of the controls are located on top of the plotter’s front panel, as shown above.

WARNING
DO NQT TOUCH THE PLOTTER ARM OR THE PLATEN
WHEN THE PLOTTER i8S IN OPERATION. THE PLOTTER
ARM MOVES WITH SUFFICIENT SPEED TO CAUSE IN-
JURY.

CAUTION
THE PLATEN MUST BE CLEAR OF ALL OBJECTS BEFORE
PERFORMING ANY PLOTTING QPERATIONS., STRIKING
ANY OBJECTS WITH THE PLOTTER ARM COULD DAMAGE
THE PLOTTER.
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Chart Load

Paper must be loaded before performing any plotting operation. To load paper, press the
button. lights and the plotting arm moves to the chart load position (upper right of platen).

After placing the paper on the platen, press the . button. The light extinguishes and
the electrostatic paper hold down is activated.

P1and P2

P1 and P2 are selectable reference points. P1 and P2 correspond to the Xmin, Ymin and
Xmax, Ymax coordinates, respectively. P1 and P2 form a rectangular plotting area for the
SCALE instruction to process. To manually set P1 and P2, use the cursor controls to position

the pen at a desired point and press or and . The pen coordinate is entered into
its respective position.

Cursor Controls

(=)
bl
(=]

The cursor controls are used to position the pen from the plotter front panel. The pen moves in
the direction specified by the arrow on the control.
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Indicator Lamps

Error Lamp: The error lamp will blink during an error. If the lamp is on for a prolonged period
of time, you must turn off the plotter. The plotter should then be turned on and the
program re-executed.

Out of Limit: The Qut of Limit lamp lights whenever any one of the three possible Out of Limit
conditions occur. The three possible conditions are:

1. Qut of WINDOW Limit
2. Out of BOUNDARY Limit.
3. Lost.

Out of WINDOW Limit
This occurs when the pen intersects the plotting window (refer to LIMIT instruction, Section 2).
The pen raises and does not plot until the program re-enters the plotting window boundaries.

Out of BOUNDARY Limit

This occurs when the pen is instructed 1o plot at a point which is outside the platen area, but
within the over range limit. The platen area is defined as being 16,000 plotter units along the X
axis and 11,400 plotter units along the Y axis. The over range limit is defined as being 32,767
plotter units along each axis. Therefore the over range limits are 2.05 times the X axis and 2.87
times the Y axis for full platen. '

The plotter units relate to your program in the following manner:

o If you are executing a program and the algorithms in your program generate an X value
which is up to 2.05 times the full platen X axis value, the plotter will be able 1o use that
new value for processing PLOTR instructions.

o If you were executing a program and the alogrithms in your program generate a Y value,
which is up to 2.87 times the full platen Y axis value, the plotter will be able to use that
new value for processing PLOTR instructions.

Lost

This ocecurs when the algorithms in your program generate a value which is greater than 2.05
times the full platen X axis value or greater than 2.84 times the full platen Y axis value. When
this happens and you try to execute a PLOTR instruction, the plotter can not accept the data
correctly and the resulting plots may not be accurate. If you execute a PLOTA instruction to a
point within the plotting area, the plotter will regain its position and begin to process new data
correctly.
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Pens

The 9872A plotter's pens are housed in the pen stable. To load a pen, plotter power must be
on and the plotter arm must have stopped.

Ring fits into slot

Select the color of pen that you want in pen stable #1. Remove the pen cap and place the pen
in the pen holder as shown in the picture above. Note that the thick ring around the middie of
the pen fits into the slot in the pen holder. Now press and the pen stable button @ The
plotter arm will put the pen in the first storage stable. Repeat this procedure with three more
pens, substituting the appropriate pen stable button for each one.

NOTE
Save the pen caps in case you wish to remove a pen tem-
porarily from the plotter.

To select a pen, press the pen select button you desire. The plotter will go through the
following sequence: Move to the lower right hand corner of the plotter, replace original pen,
select new pen, return to the last coordinate where it was prior to the select instruction.

To replace a pen without selecting another, press and the vacant pen stable button. This
will load the pen into the stall. This procedure is recommended for any period of non-use to
reduce the effect of the pen tip drying oul. The stable will automatically cap the pens.

The and @ controls raise and lower the pen, respectively.
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System Test

The following procedure will verify the operation of your plotter and plotter interface.

NOTE
This procedure requires that the calculator and plotter be
properly connected. For installation instructions, refer to the
beginning of this section.

1. Switch the calculator on.
2. Switch the plotter on.
3. Onthe plotter:

N,

a. Pressthe ié:‘ button.

b. Load a sheet of 25 x 38 cm paper (HP P/N 9270-1024) on the platen. Align the
paper against the guides located on the left and lower sides of the platen.
CHRART.

c. Press the Pas| button and smooth out the paper.

d. Verity that all four pen stables have pens loaded.

-

Dynamic Performance Test

insert the Utility and Test Cartridge (HP P/N 09815-10004*) into the tape drive and load file
~27.

Press (=) (2) (7)
when the tape drive halts:

Press

“ The Dynamic Performance Test for the HP 9872A Plotter begins with Revision K tapes.
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The resulting plot should duplicate the sample plot shown below. If some characters or lines
are incorrectly drawn, the plotter pen may be skipping. This can be verified by installing a new
pen in the appropriate stable and repeating the test procedure. Should the plot still differ from
the sample plot below, disconnect the plotter and the interface. Then perform the calculator
test shown in Appendix 2 of the 9815A Calculator Operating and Programming Manual (HP
P/N 09815-90000) and the Plotter Confidence Test shown in Section 3 of the 9872A Graphics
Plotter Manual (HP P/N Q8872-30000).

If the calculator or plotter fail their tests, contact the nearest HP Sales and Service Office. If the
calculator and plotter pass their tests, reconnect the system and rerun the Dynamic Perform-
ance Test. If the Dynamic Performance Test cannot be successfully completed, contact your
nearest HP Sales and Service Office. A complete listing of the Sales and Service Offices can
be found in Appendix E.
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Notes



Chapter 2
Plotting

Plotting is a method of graphically displaying data. Stated simply, plotting is graphing. Plotting
allows you to: draw graphs and charts; locate a point by means of coordinates; and locate a
fine by means of points. Plotting is not limited to the previous examples, however. This section
explains the instructions used in the plotting operation.

The instructions for the HP 9872A Plotter, are divided into a primary instruction set and a
secondary instruction set. The key sequence for the primary instruction set is @ and the
desired key (* ) through (* ). The key sequence for the secondary instruction set is

@ (2 J and the desired key @ through @ or @ @ @ @ Both instruction sets are

used in piotting and labeling and digitizing.

The primary instruction set contains the commands which tend to be used and modified
during a program. The secondary instruction set contains the commands which are normally
specified at the beginning of a program, Since both instruction sets are used in plotting and
labeling operations, they explained in a normal operating sequence for these operations.
Individual examples are given for each instruction. Typical programs which utilize these in-
structions can be found at the end of this section.

The examples which are given for each instruction require that paper be loaded on the plotter.
if you have not loaded the plotter with paper, do so at this time. This will prevent any pen marks
on the platen. The platen can be cleaned with a damp cloth.

NOTE
This manual assumes that the reader is familiar with the
operation of the calculator as described in the Operating
and Programming Manual (HP P/N 09815-90000).

The calculator controls the plotter through various key sequences. The sequences and the

instructions they represent are shown in Appendix A. The entire key seguence must be
pressed each time an instruction is used.

13
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Initialize Instruction gnm

ALPHA:

kdl

The Initialize Instruction (INIT) sets the plotter to its turn on parameters. The turn on paramet-
ers are the same as the default parameters shown in Section 1, with one exception. P1 and P2

are not set by the default condition, while the INIT instruction causes the plotter to set P1 and
P2 as shown below.

When executing the INIT instruction, the plotter performs the following sequence: the plotter

arm moves to the right side of the platen; the pen moves to the lower right hand corner of the
platen.

To execute the INIT instruction, press: () @@ @

The plotter initializes.

Because the plotter is programmable, the execution of an INIT instruction should occur at the

beginning of each program. This allows you to reference all programming steps to the in-
itialized conditions.
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Set Positions Instruction TP
@ ()co(o) wmin s T
Xmax —a» 7
Ymin — Y
Ymax —» X

The Set Positions Instruction allows you to position the reference points P1 and P2 from the
calculator keyboard. This instruction is very useful when using smaller sized paper, perspec-
tive drawing and rubber plot drawings (see Advanced Plotting, Section 5).

The parameter value limits are:

0 < Xmin < Xmax < 100
0 =< Ymin < Ymax < 100

The parameter values are expressed as percentages of the full platen area. (Xmin, Ymin = 0;
Xmax = 40cm; Ymax = 28.5 cm).

You have a choice of selecting either the default values or selecting your own P1 and P2
locations,

This example sets both P1 and P2 at 80% of the platen area.

SETP Example:

Description
0 Set Xmin at 0% of 40 cm. (0)
80 Set Xmax at 80% of 40cm. (32cm)
0 fpren s Set Ymin at 0% of 28.5cm (0).

80 (W(o) Set Ymax at 80% of 28.5cm. (22.5cm)

15
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Mew P2

New P11

Now Press . and ﬂ . The plotter pen will move to the new position respectively.

NOTE
Entering a 0 in all registers will set the initialized condition.
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Scale Instruction (SCALE)
@CD Xmin —» T
SURLE Xmax —» Z
e Ymin ~—>» Y
Ymax —>» X

The Scale Instruction (SCALE) assigns user unit values to the rectangular area defined by P1
and P2. The initialized value divides the full platen rectangular area into 100 units by 100 units.

User units are arbitrary values which you establish. The SCALE instruction divides that refer-
ence area into evenly spaced increments dependent upon the P1 and P2 positions.

P1 and P2 must be set prior to the SCALE instruction, or the SCALE instruction applies to the
initialized P1 and P2 positions.

NOTE
When performing logarithmic plotting, the LOG instruction
must be executed prior to the SCALE instruction. (Refer to
page 30.)

The parameters of the SCALE instruction are:

Xmin < Xmax
Ymin < Ymax

To execute the SCALE instruction, enter the parameters and press:

SCALE Example:

Description

0
100 Sets the area from Xmin to Xmax into 100 equal units.

o)

1000 @ Sets the area from Ymin to Ymax into 1000 equal units.

17
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Pen Select Instruction (PENSL)
@ (DD

CE RS

Pen # —> X

The Pen Select Instruction (PENSL) allows you to select any of the four pens for the plotter to
use.

During this operation, the plotter replaces any pen which is currently loaded in the arm,
selects the new pen, and returns to the last pen position prior to the PENSL instruction. The
program will continue 1o be executed.

The first digit in the X register will determine which pen is to be selected. The digit must be an
integer between 0 and 4.

Entering a value of 0 into the X register followed by the PENSL instruction loads the pen
currently in use into the pen stable,

If a PENSL instruction results in calling for a pen already in use, the PENSL instruction will be
ignored. The program continues to be executed.

PENSL Example:

Description
1@ ()G Select Pen #1.
2 @@ Select Pen #2.
3 @@ Select Pen #3.

4 @@ Select Pen #4.
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Pen Speed Instruction (SPeeD)
3N C)NEnBCY
U Pen# — Y
Speed — X

The Pen Speed Instruction (SPEED) specifies a maximum velocity (cm/sec) for each pen.

The pen number selects which pen runs at a given speed. Entering a O as the pen number sets
all pens to the given speed.

The speed is determined by the rounded integer in the X register.

The parameter for the speed instruction is:

1 =< speed < 36

A value of 0 as the pen speed sets the speed to maximum. (36cm/sec)

SPEED Example:

Description
1 Pen #1
15 @ (1)C(9) Chart at 15cm/sec
2 Pen #2
s (N)C(a) Chart at 8cm/sec

0 All pens
@@@ Chart at 36cm/sec

19
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Plot Absolute Instruction (PLoTa)

CALL ~
O @ Y coordinate = Y

FLOTR X coordinate —> X

The Plot Absolute Instruction (PLOTA) moves the pen to the specified X,Y coordinate. The X,Y
coordinates are in user units as specified by the SCALE instruction.

When the PLOTA instruction is executed, the pen is moved to the specified X,Y coordinate. If
the pen was up (raised) prior to the PLOTA instruction, it will be lowered at the specified
coordinate. If the pen was down prior to the PLOTA instruction, the pen will be moved with the

pen tip on the chart.

The parameters for the PLOTA instruction are the X,Y coordinate values specified in user
units. ‘

To execute the PLOTA instruction, enter the parameters and press: @@
Press m before executing this example.

PLOTA Example:

Description
5 @CE] Plotabsolute at X =5Y = 5
15
20@D (1) D Plot absolute at X = 20, Y = 15

The pen was up during the first PLOTA instruction. The second PLOTA instruction drew a line
fromX =25Y =510 X =20 = 15,
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Plot Relative Instruction »LoTR)
O

P

AY coordinate —> Y
AX coordinate—> X

.

T
L

The Plot Relative Instruction (PLOTR) moves the pen. The movement is an incremental move
relative to the previous position of the pen. This movement can be in either a positive or
negative direction.

When the PLOTR instruction is executed, the pen is moved the incremental XY values. [f the
pen was up (raised) prior to the PLOTR instruction, it will be lowered at the new coordinate. i

the pen was down prior to the PLOTR instruction, the pen will be moved with the pen tip on the
chart.

The PLOTR instruction can only be executed on a linear plot. if you are plotting logarithmically

the PLOTR instruction is not processed and the error message M} L TR TH 100 I8
printed. (See Appendix F.) If you are plotting on an axis and the other axis has been specified
as a log axis, the same iy &L {17T¥ Tr L {7 error will be generated. Refer to the LOG

instruction, page 30 for more mformatlon

The parameters for the PLOTR instruction are the incremental values of X and Y, specified in
user units.

To execute the PLOTR instruction, enter the parameters and press: @

Press before trying this example.

PLOTR Example:

Description
5063 Plot relative X = +50,Y = +50
(M)

A PLOTR can be done in a negative direction along either axis.

30 ()

256 (1) Plot Relative X = +25,Y = —30
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A PLOTR can be done in a negative direction along both axes.

15 (=) ) Plot Relative X = —15,Y = —15
™

The first PLOTR moved from P1 fo a position 50 units up (Y) and 50 units to the right (X). The
pen was up during this instruction. With P1 being (0,0), the resulting new position was (50,50).

The second PLOTR moved the pen down 30 units (Y) and to the right 25 units (X) of the
previous position. The pen was down, thus drawing a line segment {o the resulting new
coordinate (75,20).

The third PLOTR moved the pen down 15 units (Y) and 15 units to the left (X) of the previous
position. The pen was down drawing a line segment to the resulting new coordinate (60,5).

Move Instruction (MovE)
@ Y coordinate —> Y
MOYE X coordinate = X

The Move Instruction (MOVE) raises the pen and moves it to the X,Y coordinate given. The XY
coordinate is in user units as specified by the SCALE instruction.

The pen remains up after a MOVE instruction. Therefore, if you wish to plot a line segment after
a MOVE instruction you must execute a PLOTA instruction to lower the pen. The MOVE
instruction allows the X,Y values to be retained in their respective registers, so following a
MOVE with a PLOTA lowers the pen at that same point.

The parameters of the move instruction are the desired X,Y coordinate values specified in user
units,
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To execute the MOVE instruction, enter the parameters and press: @(:D
MOVE Example:

Description
35@@ Raise pen and move to X = 35,Y = 35
ZOQ@ @@ Raise pen and move to X = 20,Y = 20
75 (Fs) @@ Move and lower pen at X = 75)Y = 20

Pen Up Instruction (penup)
@)D

feirRii
L LA

The Pen Up Instruction (PENUP) unconditionally raises the pen. This instruction is useful when
plotting coordinates which should not be connected by a line segment. The PENUP raises the
pen and allows either a PLOTA or PLOTR instruction to be executed without making any
connecting marks on the chart.

To execute the PENUP instruction, press: @

PENUP Example:

Description

50 )

O=n PLOTA at X = 50,Y = 50
@ Raise Pen
75

80 @ (1)D PLOTA at X = 80.Y = 75

The pen is placed down at (50,50). Then the pen is raised before the next PLOTA instruction.
The subsequent PLOTA instruction will be executed with the pen up. The pen is lowered at
(80,75). Because the PENUP instruction raised the pen, no line segment was drawn between
(50,50) and {80,75).

23
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Automatic Pen Raise Instruction (APEN)

@)
e On/Off —> X
(o71)

LS L

The Automatic Pen Raise Instruction (APEN) raises the pen from the platen if the pen has not
moved during the last 65 seconds. The APEN instruction reduces the possibility that pro-

tonged pen contact with the paper will leave an ink blot. The APEN instruction is set “on” as a
default condition.

The values for the APEN instruction are:
0 Allows the pen to raise autornatically

1 Disables the automatic pen raise

To execute the APEN instruction, enter the desired value (0 or 1) and

press: @(I]@

APEN Example:

Description
o@(HC(=) Set APEN on.
1@ (0 Set APEN off.

Draw X-Axis Instruction (xaxis;

@ ()0

Start point—> T

BHELT End point—> Z
Tic Interval —> Y

Y Intercept —> X



The Draw X-Axis Instruction (X-AXIS) draws a solid line along the X (horizontal) axis.

The start point specifies the point at which the plotter begins drawing the X-Axis.
The end point specifies the paoint at which the plotter stops drawing the X-Axis.
The Tic Interval is the unit of distance between the axis dividing marks.

The Y intercept is the coordinate where the X-Axis intercepts the Y-Axis.

All of the above parameters are in user units as specified by SCALE instruction.
To execute the XAXIS instruction, enter the parameters and press: @

XAXIS Example:

Description
0 Start drawing the X-Axis at X = 0
1003 Stop drawing the X-Axis at X = 100
1 Place Tics at one-unit intervals
50 @@ Intercept the Y-Axis at Y = 50
NOTES

1. If a tic size other than the default value (0.5% of the
distance Xmax-Xmin, 0.5% of the distance Ymax-Ymin) is
desired, the TICS instruction must be executed before the
XAXIS instruction. The TICS instruction can be found on
page 27.

2. Automatic labeling of the X-Axis tic marks is explained
under the AUTOL instruction, page 29.

3. When you press the key during the XAXIS instruc-
tion, termination will take place at the end of the current axis
line segment prior to the drawing of the next tic mark.

Plotting 25
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Draw Y-Axis Instruction (vaxis)

@ 3 Start point—> T

. End point —> Z
Tic Interval —> Y
X Intercept —> X

e Tk
R I

The Draw Y-Axis Instruction (YAXIS) will draw a solid line along the Y (vertical) axis.
The start point specifies the point at which the plotter begins drawing the Y-Axis.
The end point specifies the point at which the plotter stops drawing the Y-Axis.

The Tic interval is the unit of distance between the axis dividing marks.

The X intercept is the coordinate where the Y-Axis intercepts the X-Axis.

All of the above parameters are in user units as specified by the SCALE instruction.
To execute the Y-Axis instruction, enter the parameters and press: @GD

YAXIS Example:

Description
0 Start drawing the Y-Axis at Y = 0.
100 Stop drawing the Y-Axis at Y = 100.
5 Place Tics at 5 unit intervals.

2505 @@ Intercept the X-Axis at X = 25.
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NOTES
1. If a tic size other than the default value (0.5% of the
distance of Xmax-Xmin, 0.5% of the distance Ymax-Ymin) is
desired, the TICS instruction must be executed before the
YAXIS instruction. The TICS instruction can be found follow-
ing this instruction.

2. Automatic labeling of the Y-Axis is covered under the
AUTOL instruction page 29.

3. When you press during the YAXIS instruction, ter-
mination will take place at the end of the current axis line
segment prior to the drawing of the next tic mark.

Tic Length instruction (rics)

@O0
EUHET down & left—> Y
up & right —> X

The Tic Length Instruction (TICS) sets the tic length as a % of distance between max and min
for a given axis.

The initialized value for tics on the X-Axis is 0.5% of Ymax-Ymin. The default value for tics on
the Y-Axis is 0.5% of Xmax — Xmin.

When the TICS instruction is used, it must be executed prior to the axis instructions (XAXIS
and YAXIS). Tics which extend beyond the plotting area (set by P1 and P2) are not drawn

beyond the plotting area.

The parameters for the TICS instruction are:

D = value < 128
The value is treated as a percentage. (5 = 5%; 1.6 = 1.6%)

To execute the TICS instruction, enter the parameters and press: @@ @
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TICS Example:

Description
2 X-Axis tics down; Y-Axis tics left set at 2%.
5 @@ @ X-Axis tics up; Y-Axis tics right set at 5%.

Tic length may be set to the same values in all directions depending upon the X and Y axis
intercept points. If you are drawing tics which are 50% of the max — min distance and they are
not drawn from the center of the chart, they will not be completely drawn.

Drawing Tics which are 100% of the max — min distance can be very useful in laying out lined
charts or tables.

TICS Exampile:
Description
100 @@@ Draw tics up from X-Axis; right of Y-Axis at 100% of

max — min distance.

Followed by XAXIS and YAXIS instruction which have the X and Y interceptat X = 0, Y = 0 will

chart a grid. The number of tics is determined by the tics value specified in the XAXIS and
YAXIS instruction.

NOTE
A tic will always be placed at the beginning of the axis. A tic
will occur at the end of an axis only if the tic interval equals
the end of the axis range.




Plotting
Automatic Labeling Instruction (autov)
@ E)

FiiReT Y-Axis Frequency —> Y
X-Axis Frequency —> X

The Automatic Labeling Instruction (AUTOL) sets the tic labeling frequency and the tic label-
ing direction on each axis. This can be accomplished with the axes drawn in either the linear or
logarithmic mode. The AUTOL instruction must be executed prior to the XAXIS and YAXIS
instructions to label the axes automatically.

The AUTOL instruction is turned off as an initialized condition.

Since the AUTOL instruction is a labeling instruction, it can be modified by the appropriate
LABEL mode instructions, as all lettering and labeling operations are. To explain the AUTOL
instruction the initialized values are used. Refer to Section 3 for further labeling information,
Slant: 0 degrees. (Characters will be vertically printed.)

Mode: Characters remain relative (% of max — min) to total plotting area.

Machine Format: Numbers are labeled with 2 decimal places.

Angle: The AUTOL instruction sets the labeled tic marks at right angles to their respective
axes.

NOTES
1. If the initialized values are not satisfactory, refer to
LABELING (Section 3) of this manual.

2. Any changes must be executed prior to executing the
XAXIS and YAXIS instructions.

29
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The value which is entered into the appropriate register determines the frequency of labeling
the tic marks. {1 labels every tic; 2 labels every other tic, etc.) 0 = Labeling Frequency = 99

The sign of the value (+ or —) determines the side of the axis that the label will appear on.

~+

i

Below the X-Axis Left of the Y-Axis
Above the X-Axis Right of the Y-Axis

If you attempt to enter a labeling frequency which is greater than —1 and less than +1, the
value is treated as 0. Any input of 0 as a value (including values treated as 0) will turn off the
AUTOL instruction for that specified axis.

To execute the AUTOL instruction, enter the parameters and press: @

AUTOL Example:

Description
3 Label every third Y-Axis tic to the right of the Y-Axis.
6 @@ Label every sixth X-Axis tic below the X-Axis.

Then execute an XAXIS and YAXIS instruction. Both axes will be labeled automatically.

Logarithmic Plotting Instruction (Log)

@& (1) @ (o

[ I B B e |
P A B

LOG Y-Axis —> Y
LOG X-Axis —> X

The Logarithmic Plotting Instruction (LOG) allows logarithmic plotting on either one or both
axes in LOG base 10. The LOG instruction is off as an initialized condition.

The LOG instruction must be executed prior to the SCALE instruction to achieve LOG plotting.
When using the LOG instruction, the SCALE instruction should be set to the minimum LOG
limit to plot properly. (If you wanted to plot an axis in LOG from 1 to at least 1e6, the SCALE
instruction for that axis should be from 1 to 1e6 also.)

You can label an axis plotted in LOG with the AUTOL instruction.



The values for the LOG instruction are:

D allows linear axis plotting

1 allows logarithmic axis plotting
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The LOG instruction will interact with the tic interval for axis drawing. The new parameters for

the tic interval are:

1. If the tic interval is <1, the tic interval is specified as the fractional portion of the
decade. (A decade from 1 to 10 with atic interval of .2 has ticmarks at 1, 2, 4,6, 8, 10.)

2. If the tic interval is =1, only the integer value is used. The tic marks are placed at the
beginning of each decade as specified. (A LOG plot from 1 to 1K with a tic interval of 1
has tic marks at 1, 10, 100, 1K)

A tic mark is always placed at the beginning of the decade. This occurs without respect to
Xmin and Ymin as specified in the SCALE instruction. A tic mark is placed at the end of the axis
if the last tic interval equals the end of the range.

To execute the LOG instruction, enter the values and press: @ (o) @

LOG Example:

S
1@ ()C()

Description
Plot Y-Axis in linear

Plot X-Axis in logarithmic.

To plot both axes in LOG:

)
E()C(e)

Plot X and Y axes in logarithmic.

NOTES
The limits of the LOG instruction must be set by the
SCALE instruction for proper plotting.
A LOG axis must begin with a non-zero positive number
ora L.

Cwit error will be generated.
Attempting to execute a PLOTA with any negative or
zero value along a logarithmic axis results in a

@ J=ioerror.

Attempting to execute a PLOTR if either axis is logarith-
mic results ina Mii B S

. oerror.
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Plotting Window Limit Instruction (uimim)

Xmin—> T
O==l@) Xmax —> Z
FumMoT Ymin—>Y
Ymax —>» X

The Plotting Window Limit Instruction (LIMIT) sets a defined area for plotting. This area can be
varied from a small percentage of the platen to the full platen area. The full platen area is the
initialized condition.

The parameters for the LIMIT instruction are in user units. Xmin must be less than Xmax and
Ymin must be less the Ymax.

One of the two coordinate points must be within the platen area. It is not required that the point
be within the area defined by P1 and P2.

A parameter which is < 0 will not be accepted if the axis is to be plotted in LOG.
If all parameters are 0, the window is set to the initialized area (full platen).

To execute the LIMIT instruction, enter the parameters and press: @@ @

LIMIT Example:

Description
25 Window Limit Xmin = 25
65 Window Limit Xmax = 65

30 Window Limit Ymin = 30
s0 @) ()= (1) Window Limit Ymax = 50
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If the initialized conditions for P1 and P2 and the SCALE are used, the resulting plotting area
looks like this:

All coordinates that are within the window limits are plotted. Any coordinates which are outside

the window limits are not plotted. They would be processed in the program if they did not
exceed 32,767 plotter units.

NOTE
The LIMIT instruction should be executed after the XAXIS
and YAXIS instructions. This allows the AUTOL instruction to
label the axes without being clipped on any labels which
intersect the window boundaries.
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Line Type Instruction (LiNE)

EmOEE)

ELNCT Pattern Length—> Y
Line Type —> X

The Line Type instruction (LINE) allows you to select the line pattern and repetition frequency
of the line pattern.

The parameters of the line instruction are as follows:

O<linetype<6

The line type value is an integer between 0 and 6. This value should be positive. A negative
value sets the initialized line type (solid line). The eight combinations ofline type which can be
selected are shown below.

0-specifies dots only at the points that are plotted.

Negative value

The pattern length specifies the repetitive pattern length as a percent of the DIAGONAL
distance between P1 and P2.

s error.

Entering a 0 for length results in a |

To execute the LINE instruction, enter the parameters and press: @@ @

Line Example:

Description

)

3 @@@ Plot with line type 3 with a pattern repetition of 5% of the
diagonal distance of P2—-P1.
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Automatic Tracking Velocity Instruction (ave)

E(E®
EUHDT On/Off — X
* (1/0)

The Automatic Tracking Velocity (AVEL) allows the plotter to plot data at the incoming data
rate. This resuits in a smoother plot when the data rate changes very slowly.

The values for the AVEL instruction are:

0 disables AVEL (initialized condition)
1 enables AVEL

To execute the AVEL instruction, enter the value and press: @@ @

AVEL Example:

Description

1 @@ @ Set pen to plot at incoming data rate.
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Example Programs

These example programs demonstrate the basic plotting capabilities of the HP 9815A/9872A
plotting system.

Verify that the plotter is set up according to the HP 8872A Plotter Manual (HP P/N 09872-
90000).

The example programs are designed to fit on chart paper which is 11" x 17" (27.94cm x
43.18cm). Verify that the paper you are going to use is this size. If your paper is not this size,
then you may find it necessary to change the SCALE and SETP instructions to avoid marking
on the platen.

Example Program #1
This program demonstrates the following instructions:
INIT
SETP
SCALE
PENSL

XAXIS
YAXIS

Program #1 synopsis:

1. Draw X-axis from Xmin = 0 Xmax = 100
Draw Y-axis from Ymin = 0 Ymax = 20
X interceptis 50, Y interceptis 10
X tic marks every 1 unit-intervals.

Y tic marks every 5 unit-intervals.

S R

Change pens during execution.

Enter and execute the following program:



'
D g

& 0% of fulf pladen,

0% of full piaten,

80% ot fuff pla-

8G% of full pla-

npuiar drea de-

ng
uat units on the

5 o the Y-Axis

s from X = O 10

capt al Y = 10

Plotting

s from ¥ =0 v
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Since the APEN instruction is set as an initialized condition, the pen raises approximately 65
seconds after the program is completed. If you wish to test the APEN instruction insert the
following steps after YAXIS:

When the program is re-executed, the pen remains down after the 65 second time period has
expired.
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Example Program #2

This program demonstrates the following new instructions:

SPEED

PLOTA

PLOTR "
MOVE

PENUP

Program #2 synopsis:

1. Change pens during execution.
2. Change speeds during execution.
3. Move to a specified point.

4, PLOTA at a specified point.

5. PLOTR to a specified point.

Enter and execute the following program:

o K= 100, Y =B at
13

depending upon e
vatue B

Eods Program

TAat K=Y =8
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Example Program #3

This program demonstrates the following new instructions:

TICS
AUTOL
LOG
AVEL

Program #3 synopsis:

1. Draw a logarithmic X-axis from 1 to 10000.

Draw linear Y-axis from 0 to 100.

Label both axes at the specified tic interval.

Use the tic instruction to extend tic length across the chart.

Piot X = Y, with X,Y as coordinate values.

o oA W N

Plot X2 = Y, with X,Y as coordinate values.

Enter and execute the following program:
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Example Program #4
This program demonstrates the following new instructions:

LiMIT
LINE
Program #4 synopsis:

Draw X axis from Xmin = 0 to Xmax = 100 with tics at 5 unit intervals,

]

Draw Y axis from Ymin = 0 to Ymax
Plot all the line types.

Establish a plotting window with Ymin = 25 and Ymax = 60.
Plot all the line types through the window.

100 with tics at 10 unit intervals,

SUEF TSI

Enter and execute the following program:
’i‘t_atter

s from X = 0 to

ery 5 user units

38 -e;cept at’y = 50.

ined by P1 and

units an both axes
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Pen #2
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Notes



Chapter 5
Labeling

This section explains the instructions associated with labeling. Labeling is used to print
characters on the chart.

The instructions use the same general format as the plotting instructions; enter the approp-
riate parameters in the stack and press the appropriate instruction key sequence.

The instructions are explained in a normal usage sequence. Example programs utilizing the
instructions will be found at the end of this section.

Character Set Instruction (©HAR)

CALL
ALPHA,
o e

Alternate Set # —> Y
= Standard Set # — X

The Character Set Instruction (CHAR) allows you to select character types from § character
sets (0 through 4). Two character sets can be retained in the plotter and selected as the
standard set or the alternate set.

Each character set consists of 85 characters. 56 characters are directly accessed by pressing
the desired keys when you have the plotter in the Label (Alpha) mode. The other 39 characters
are accessed by pressing the shift key, followed by the desired keys when the plotter is in the
Label mode.

The major differences between the various character sets can be found on the table on the
next page. A complete list of all character sets can be found in Appendix C. Appendix C
shows the characters contained in each set and the difference between Set 0 and the respec-
tive set.
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SET 4

. o

- ()
- ()
- ()

* Automatic backspace

Character set 0 is both the standard and the alternate character set for the initialized condi-

tions.

The character sets are selected by choosing the appropriate integer between 0 and 4, and
entering it into the appropriate register.

To execute the CHAR instruction, enter the desired values and press: @ o @
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CHAR Example:

Description
2 Character set 2 is alternate.
0 @@ @ Character set 0 is standard.

The CHAR instruction is indirectly modified by the following Label mode instructions: MODE;
CSIZE; ANGLE.

Relative/Absolute Mode Instruction (voDg)

ALPHA-

S A

AT G 0/ —> X
: (refative/absolute)

The Relative/Absolute Mode Instruction (MODE) allows you to specify the character size and
angular units as values relative to the P2-P1 distance (%) or as an absolute unit (cm or
degrees, radians or grads depending upon the calculator's machine format). The values for
the MODE instruction are:

0 sets the mode as a percentage of P2-P1.
1 sets the mode as an absolute value.

To execute the MODE instruction, enter the value and press: @@ @

MODE Example:

Description
0 @@ @ Sets the ANGLE and CSIZE instructions as a % of P2-P1.
1 @@@ Sets the ANGLE and CSIZE instructions to their absolute

values. (degrees or cm)

The initialized value of the plotter is MODE 0. This allows any plots done with a smaller SETP
instruction to have the LABELING automatically reduced in size.

Further explanation of how the MODE instruction interacts with the CSIZE and ANGLE instruc-
tions is covered by the respective instructions.
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Character Size instruction (csize)

@ Character Height —> Y
Character Width —> X

The Character Size Instruction (CSIZE) sets the size (height and width) of the Labeling charac-
ter. This instruction is modified by the MODE instruction to be either a percentage of P2-P1
(mode 0) or an absclute value in cm. {(mode 1).

The parameters for the CSIZE instruction are:

MODE = 0 Height = % of Ymax — Ymin
Width = %of Xmax — Xmin

MODE = 1. Height = absolute value in cm.
Width = absolute value in cm.

To execute the CSIZE instruction, enter the parameters and press: @[_ )

CSIZE Example:
Description

8 It MODE = 0: Character height = 8% of Ymax — Ymin
Character width = 4% of Xmax — Xmin

4 @@ If MODE = 1. Character height = 8cm

Character width = 4cm

NOTE
The initialized values are: height = 1.5% of Ymax — Ymin;
width = .75% of Xmax — Xmin.
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Character Slant Instruction (stanm
(DD
SLHENT Angle —> X

The Character Slant Instruction (SLANT) allows you to print characters which are slanted from
the vertical (0 degrees). The initialized value is set to 0 degrees. This causes the characters to
be printed without any slant, just fike the characters in this line of text.

Since the value of the SLANT instruction is an angular unit, the machine format (degrees,
radians, and grads) will affect the angular units used in the SLANT instruction,

The parameters for the SLANT instruction are:

~89 = Angle = 89
A negative value slants the character to the left.
A positive value slants the character to the right.
To execute the SLANT instruction, enter the parameters and press: @

SLANT Example:

Description
25 @0 () Slant the characters to the right 25°
55 @ @@ Slant the characters to the left 55°
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Character Labeling Angle Instruction (aNGLE)

@ ()

AHGLE Angle —> X

The Character Labeling Angle Instruction (ANGLE) allows you to label a line of characters at a
specified angle. This is different from the preceding SLANT instruction. The SLANT instruction
applies to the characters themselves, while the ANGLE instruction applies to the line of
characters.

The initialized value of this instruction is 0 degrees. This means that the lines of characters go
straight across your paper. Since the ANGLE instruction is in angular units, the machine
format (degrees, radians, and grads) will affect the angular unit.

The parameter of the ANGLE instruction is the desired angle. The angular unit is converted to
its primary value (an angle between 0 and 360 degrees). This results in two ways to achieve
the same angle, as shown in the following paragraphs.

If you enter an angle of +10 degrees, the line of characters will be labeled away from the front
panel controls at a 10 degree angle. If you enter an angle of +370 degrees, the line of
characters will be labeled away from the front panel controls at a 10 degree angle.

If you enter an angle of —~15 degrees, the line of characters will be labeled towards the front
panel controls at a 15 degree angle. If you enter an angle of +345 degrees, the line of
characters will be labeled towards the front panel controls at a 15 degree angle.

To execute the ANGLE instruction, enter the parameter and press: @

ANGLE Example:

Description
30 @ Label the character string at +30°
15 @ @ Label the character string at —15°

The labeling angle for the previous examples will change if you are in the relative (percent)
mode and you change the position of P1 and P2. Refer to Rubber Plotting, Section 5 for further
information.
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Label Instruction LaBeL)

CALL - CALL -
BLPHA ALPHA,

f
[

Field Width—> Y
Data—> X

AEBEL
The Label Instruction (LABEL) allows the plotter to label (print) characters on the plotting
chart. The LABEL instruction is modified by the five previously explained instructions:
CHAR, MODE, CSIZE, SLANT, and ANGLE.

The initialized values for these five modifying instructions are used in explaining this LABEL
instruction. If the initialized values are not satisfactory for your particular needs, refer to the

appropriate instruction so you may change the values.

The initialized values for the five instructions are as follows:

CHAR: The standard and alternate character sets are taken from Character Set 0.
MODE: Relative Mode is set, The CSIZE is fixed as a percent of P2—P1.

CSIZE: Character height is 1.5% of Ymax — Ymin distance. Character width is .75% of
Xmax — Xmin distance.

SLANT: The characters are printed at 0 degrees from the vertical.

ANGLE: The character string is printed at 0 degrees from the horizontal,
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The parameters for the LABEL instruction are:

Field width:

Data:

This parameter is part of the LABEL instruction, but it is used
with the key. It is used for aligning the printed X register
contents. The characters can be aligned with the left side
digit (left justified) or aligned with the right side digit (right
justified). The field width value is an integer =< 255, If the
number of characters in the X register is = the field width
value, the printed characters will be left justified. If the
number of characters in the X register is < the field width
value the characters will be right justified.

The data is the data which is in the X register and is being
printed. The justification (left or right} is determined by the
field width which was previously mentioned. The data can be
printed in any machine format (Fixed, SCI, SCi 3).

To execute the LABEL instruction, press: @

This enables the LABEL (or alpha) mode. When you press a key which corresponds to a
character, the specified character will be printed on the chart. Pressing while in the
LABEL mode terminates the LABEL instruction.

The LABEL mode adds 12 new functions to the keyboard. The new functions are as follows:

RESE T
BKSIEP

(@D
k3

()@

Advances pen 1 space’, while the keyboard is being used to
LABEL.™

Backspaces pen 1 space, while the keyboard is being used
to LABEL ™

Advances pen 1 space while in the Program mode.

Selects the Character set which you have designated as
Standard. (Tab S)

Selects the Character set which you have designated as
Alternate. (Tab A)

* When you are in the PROGRAM mode, the and keys retain their normal editing functions.
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NOTE
Once a Tab S or a Tab A is executed, the character set will
remain in use unless changed or an INIT instruction is exe-

cuted.

TABO . @ Backspaces the pen 1 space. ’

TAB 1 @ Executes a carriage return (CR)? to the beginning of the
lined,

TAB 2 @ Executes alinefeed (LF)*. The pen moves 1 line closer to the
front panel controls on the plotter.

TAB3 () (3) Executes an inverse linefeed (LF™1). The pen moves 1 line
away from the front panel controls on the plotter.

CR-LF The pen executes a combination carriage return/linefeed.

@ Foilowed by characters Selects the additional 39 characters from the character set in
use.

NOTE
Once the shift key is set, the shifted characters continue to
be used until the shifted set is changed or the LABEL mode
is ended.

The LABEL mode is operated so that all illegal keyboard entries are ignored. No error will be
generated. However, if you choose an undesired key which is legal, the undesired character
will be printed on the chart.

When you press the key while executing a programmed LABEL instruction, termination
occurs upon completion of the next character in the alpha string.

1 SPACE: A space is equal to 3/2 character widths, as set by CSIZE.

2 CR: The CR position depends upon the origination point of the LABEL mods. Refer to the description of POSITION on
the next page.

3 LINE: Alineis equal to twice the character height, as set by CSIZE,
4 LF. TheLFis referenced to the position of the pen at the time of execution of the LF command.
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POSITION

The LAREL instruction requires a reference position for CR and LF. There are several methods
which you can use to establish and update this reference position (origination point). The
following four instructions will update the CR position.

1. PLOTA i you execute a PLOTA instruction and then enter the LABEL
mode, the PLOTA point will become the origination point.
The disadvantages of using the PLOTA instruction are that if
you do not execute a PENUP before the PLOTA and the pen
is down, you draw a line segment across the chart; if the pen
is up, it will be put down when the origination point is
reached. This will place a mark on the chart.

2, PLOTR If you execute a PLOTR instruction and then enter the LABEL
mode, the PLOTR point will become the origination point. the
disadvantages of using the PLOTR instruction are that if you
do not execute a PENUP before the PLOTR and the pen is
down, you draw a ling segment across the chart; if the pen is
up, it will be put down when the origination point is reached.
This will place a mark on the chart.

3. MOVE If you execute a MOVE instruction and then enter the LABEL
mode, the MOVE point will become the origination peint.

4, CURSOR CONTROL If you use the cursor controls to move the pen and then enter
the LABEL mode, the point that you moved the pen to be-
comes the origination point.

5  CPOSI The CPOSI instruction is normally used o update the LF
command. You can adapt this instruction to update the CR
position by executing a CPOSI followed by an INPUT (Sec-
tion 4) and then execute a MOVE instruction. The INPUT
enters the X,Y coordinate position, which the CPOSI moved
to, into the stack. The MOVE instruction uses these stack
values to update the CR position.

The LF position is referenced to the position of the pen at the time of execution of a LF or LF~T.
it does not require an update.
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LABEL Example:

Description
O LABEL from the Standard Character Set
EROEED LABEL "“TEST”

End LABEL mode

Print X Register Instruction (prnTx)

@ (1))
© Field Width —> Y
PRHTH Data—> X

The Print X Register Instruction (PRNTX) aliows you to print the X register contents without
entering the LABEL mode. This PRNTX instruction is the equivalent of being in the LABEL

mode and pressing the key.

The PRNTX instruction prints the XR contents based upon the machine format (FIX, SCi, SCI3).
The XR contents can be printed in either left or right justified form.

The parameters for the PRNTX instruction are:

Field Width: If used for aligning the printed X register contents. The
characters can be aligned with the left side digit (left jus-
tified) or aligned with the right side digit (right justified). The
Field Width value is an integer < 225. If the number of
characters in the X register is = the Field Width vaiue, the
printed characters will be left justified. If the number of
characters in the X register is < the Field Width value the
characters will be right justified.

Data: The Data parameter is the data which is in the X register and
is being printed. The justification (left or right) is determined
by the field width which was previously mentioned. The data
can be printed in any machine format (Fix, SCi, SCt 3).
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To execute the PRNTX instruction, enter the parameters and press: @@

PRNTX Example:

Description
15 Field Width is set at 15 Characters
376 @C{] Print X register contents (XR = 376)

There are 3 characters in the XR (376). The field width is set for 15 characters. Since the field
width is > the data, the X register contents will be printed in right justified form.

if the machine is set for FIX 0, the value is printed as

*

376 with 12 spaces from the left hand margin (*)

If the machine is set for Fix 2, the value is printed as

* 376.00 with 9 spaces from *

If the machine is set for SCI, the value is printed as

* 3.760E+ 02 with 6 spaces from *

If the machine is set for SCI 3, the value is printed as

* 376.000E+00 with 4 spaces from *

As you can see, the E in SCl and SCI 3 formats, the decimal point (.) , and + and — signs all
use 1 space.
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Character Position Instruction cros)
@ Aline—> Y
RS ASpace = X

The Character Position Instruction (CPOSI) allows you to move the pen an incremental number
of lines and character spaces. The pen is raised while performing the CPOSI instruction.

The parameters for the CPOSI instruction are as follows:

Line = The number of lines desired.
+ value moves the pen away from the front panel controls.
— value moves the pen towards the front panel controls.

Space = The number of spaces desired.
+ value spaces the pen (moves to the right side).
- value backspaces the pen (moves to the left side).

To execute the CPOSI instruction, enter the parameters and press: (&) @

CPOSI Example:
Description

5 Move incrementally 5 lines away from the front panef con-
trols.

4 @ Backspace the pen 4 spaces (to the left hand side).
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ASCIl Symbol Labeling Instruction (syms)
() «nl0)

t

ENDT ASCll —» X
2 Symbol

The ASCH Symbol Labeling Instruction (SYMB) allows you to mark a specified point with an
ASCII character. The character is selected from the specified character set (refer to CHAR).
The character can be plotted with or without an accompanying line segment.

The parameters for the SYMB instruction are:

The symbol is chosen by specifying the decimal equivalent value for the desired ASCH
symbol. A complete listing of the available ASClI characters and their decimal values is
shown on the next page.

A + value will cause the symbol to be printed without a line segment.

A — value will allow the symbol to be printed with a line segment. The line type that is used can
be specified by the LINE instruction.

A decimal input between 0 and 10 will turn off the symbol mode. The symbol mode is turned off
as a initialized condition.

To execute the SYMB instruction, enter the desired character’s decimal value and press:

ALPHA Y

SYMB Example:
Description

36 @ (1) () Print ASCII symbol “§"

Then press the desired plotting location

25 (o § (@) (1) (D ATX =25, = 25

The symbotl $ is printed at the specified location.
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Decimal

ASCII Octal Decimal ASCH Octal ,
Character Code Code Character Code Code
sP 40 S 32 S 123 83
# 43 35 T 124 84
$ 44 36 U 125 85
* 52 42 \ 126 86
+ 53 43 W 127 87
54 . 44 X 130 88
— 55 45 Y 131 89
. 56 - 46 Z 132 90
0 60 1 48 a 141 97
1 61 - 49 b 142 98
2 62 50 c 143 99
3 63 51 d 144 100
4 64 52 e 145 101
5 65 53 f 146 102
6 66 54 g 147 103
7 67 55 h 150 104
8 70 56 i 151 105
9 71 57 i 152 106
A 101 65 k 153 107
B 102 66 | 154 108
C 103 67 m 155 109
D 104 68 n 156 110
E 105 69 o] 157 111
F 106 70 p 160 112
G 107 71 q 161 113
H 110 72 r 162 114
I 111 73 S 163 118
J 112 74 1 164 116
K 113 75 U 165 117
L 114 76 v 166 118
M 115 77 w 167 119
N 116 78 X 170 120
@] 117 79 y 171 121
P 120 80 2 172 122
Q 121 a1 o 176 126
R 122 82
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Example Program #5

Program #5 synopsis:

This example demonstrates the LABEL instruction and the 12 associated LABEL functions.

New Instructions: New Functions:
CHAR SPACE
LABEL BACKSPACE
CPOSI SHIFT
TAB O
TAB 1
TAB 2
TAB 3
TAB S
TAB A
CR-LF
PRINT
Execute the following keystroke sequences:
@@ @ Initialize plotter
1 @@ Select pen #1
3 Character set 3 alternate
1 @ 0 @ Character set 1 standard

90 e

MOVEto Y = 90, X = 0
0 @ ()
@D () ER Set LABEL MODE

You are now in the LABEL mode. The standard character set is automatically selected.

Press the following keys:

EXAMPLE KEYSTROKE SEQUENCE
COCO O EEDEED

@DEEOOEOmEE
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The characters which were printed are from set 1.

Now press: The pen advances 1 space for each time the key is pressed.
@ Advances the pen the same as the key.
The pen back spaces for each time the key is pressed.
The pen executes a CR-LF for each time the key is pressed.

Now that the pen is positioned under the previously printed line, press @l and repeat the
example keystroke sequence again. The print shows the shifted characters for each key. Four

of the keys (@ @@) will auto-backspace to print. One key ({(tec])) will not print any

shifted characters.

Press @ This selects the alternate character set.

Press @ Tab 0 The pen backspaces.
™ Tab 1 The pen executes a CR.
(2) Tab 2 The pen executes a LF.
(3 Tab 3 The pen executes a LF™™,

Press This positions the pen at the start of the next line.
Press @D This removes the shifted mode.
Now repeat the example keystroke sequence. The characters will be printed from set 3.

Press This positions the pen at the start of the next line.

Press (D

Now repeat the example keystroke sequence. The shifted characters will be printed from set

3. Six keys (@@ @@) will print with auto-backspace. One key ((es )will not
print a shifted character. Press . This ends the label sequence.

Press 5 The CPQSI instruction will cause the pen to move incremen-
tally 5 lines on the Y axis and 3 spaces on the X axis.

3 @)D
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Example Program #6

This program demonstrates the following instructions:
MODE

CSIZE

Program #6 Synopsis:

The example program:

1. Labels a character set with relative mode value CSIZE instructions.
2. Changes pens.

3. Labels a character set with absolute mode value CSIZE instructions.

Enter and execute the following program:



Cimtiatizes Plotter
{Datant values set MODE ©
Telalivey

SatectPan#1
MOVEW X = 0, Y = 50

Set GSIZE fo 5% of Ymax-
- Yoyindor height

3% ot Knax -~ Xmin for widgth

U Brter LABEL mode

Print Alpha Characters

 Exenuly CRALF

T End LABEL mode

g i&élegipen #2

St M{)GE o apsotisly

%

Labeling
Sat CBIZE at 5om = height
Aor s width

Enter LABEL made

Brint Alpha Characters

Eng LABEL mode

' Replaces pen

Ends Program
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Example Program #7

This program demonstrates the following instructions:
SLANT
ANGLE
Program #7 Synopsis
This pragram:
1. Labels a character string with —15° SLANT.
Labels a character string with +15° SLANT.

2
3. Labels a character string with —15° ANGLE,
4. Labels a character string with +15° ANGLE.

Enter and execute the following program:
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Example Program #8

This program demonstrates the PRNTX instruction.

Program #8 Synopsis
This program:

1. Prints the XR contents.

2. Executes a CR-LF™,

Fix

Press B @@ to set the printing format.

Enter and execute the following program:
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Example Program #9

This program demonstrates the SYMB instruction.

Program #9 Synopsis
This program:

Plots an ASCH symbol ($) at the PLOTA points (25,25), (50,50) (75,75)
Enter and execute the following program:

If you insert the key before P.C.0008, and re-execute the program, the coordinates will be
connected with a line segment.
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Notes



Chapter 4
Digitizing

Digitizing is the process of converting information into a numerical equivalency. The digitizing
instructions for the HP 98130A Plotter Interface allow you to convert a specified point on the
plotting surface into X,Y coordinates.

The digitizing process may require the use of the cursor controls and the digitizing sight.

J&]
Cursor Controls @g@

The five Cursor Controls are used to position the pen. The pen responds vectorially to the
signal from the controls.

Digitizing Sight
The digitizing sight may be used in obtaining X,Y coordinate information. The sight has a
centering dot for accurate positioning.

To use the digitizing sight, load the sight into the plotter in the same manner as a pen. When
you view down through the sight, the centering dot corresponds to the X,Y coordinate which
will be entered into the calculator.

When you are positioning the sight with either the cursor controls or a pen movement instruc-
tion, keep the digitizing sight UP. This can be done with the button on the plotter’s front
panel controls or with a PENUP instruction.

Keeping the sight up reduces the abrasive effect of the paper on the sight. When you have the
sight in the approximate location where you wish to enter the coordinate values, lower the pen.
This allows you to position the pen with maximum accuracy. The pen can be lowered by
pressing the button on the plotter's front panel controls or by executing an INPUT instruc-
tion followed by a PLOTA instruction.

73



74 Digitizing

Digitizing Instructions

The digitizing mode has two similar instructions:
1. Digitizer (DGTZR)
2. Input Coordinate (INPUT)

Both instructions enter the pen coordinates into the stack in user units. Both instructions move
the contents of the stack up twice as shown below.

Register contents before Register contents after
DGTZR or INPUT instruction. DGTZR or INPUT instruction
4 = T Pen Coordinates 2 =T
KA Y = 50 1 —>2Z
2 =Y 50— Y
1 —» X X=25 25 —>» X

Both the DGTZR and the INPUT instructions are programmable. The difference between the
two instructions is that the DGTZR instruction enters the coordinate information when you
press the button on the plotter’s front panel controls. The INPUT instruction enters the
coordinate information when you execute the INPUT key sequence.

Digitizer Instruction (0GT1zR)

®® Y valug—> Y

NDLTAR X value = X

The Digitizer Instruction (DGTZR) enters the X,Y coordinate of the pen into the registers when
you press the button on the plotter’'s front panel controls.

The X,Y values are in user units as specified by the SCALE instruction.
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To execute the DGTZR instruction, press: @[Z]

Then position the pen with the cursor controls. When the pen is at the desired X,Y coordinate,
press the button on the plotter. The XY coordinate values are now entered into the
registers. The light goes out when this occurs.

The action of pressing the button to enter the X,Y values terminates the DGTZR instruc-
tion. If you wish to obtain more coordinate information, you must re-execute the DGTZR
instruction.

When you press the key when performing a DGTZR instruction, termination occurs before
the plotter coordinates are entered into the registers. The light is turned off and the
digitizer mode is terminated.

Input Coordinate Instruction gneur)

@0 ()CE(s)
T Y value—> Y
X value —> X

The Input Coordinate Instruction (INPUT) enters the X,Y coordinate of the pen into the regis-
ters when you press the INPUT instruction key sequence. )

The X,Y values are in user units as specified by the SCALE instruction.

To execute the INPUT instruction position the pen with the cursor controls to the desired

location. Then press: @@@

The X,Y coordinate values are now entered into the stack.
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Example Program #10
Program #10 Synopsis

This program demonstrates the digitizing mode and the DGTZR instruction.
The first program draws a reference figure.

Enter and execute the following program:

28,Y =25

LOTRIGX = 25, Y = 76

6 X =78 Y =75

to X =75 Y =25

28,¥ = 25

- Ends Prageam

NOTE
The next program requires that the digitizing sight be
loaded in pen stall #1.
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Example Program #11
Program #11 Synopsis

When digitizing a simple figure, such as this example, only the corner coordinates need be
entered. This is because the corners correspond to the points where the direction changes.

Digitizing more complex figures requires increased sample frequency to increase the accu-
racy of the data. This would require using more registers for storage. Refer to the HP 9815A

Calculator Operating and Programming Manual (HP P/N 09815-90000), Section 2 for further
information about register storage.
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The first half of the program requires you to position the sight and press the W button

whenever the is lit.

After entering the 4 coordinate values, press . The remainder of the program will redraw
the figure based upon the coordinate values which were entered.

Enter and execule the following program:

iritializes Plotter : } Biest pen #2

Salent Pon #1 1
: PLOTA to A,B values

CBLOTA 0 O.0 values

Sot Kihxis into
oA 8O agual units

el

. PLOTA 1 E,F valuss

‘Seetl"?a-ikxiss into
190 gqual units :
PLUTA 10 G.H values

} PLOTA 1o AR values

Enter vorner cocrdinateg

T Replaces pen
1ora i A8 Hepiaces p

G U Engs Program
“Enter tomer coprdinates

:‘?Sgﬁre}n o
‘Eﬁiéir é;ﬁmer coordinates
Biawm EF
‘ Enié:t ‘cﬁmer coordinates

Storpin G.H

= Stoppragoum. Pross RUN ©
start.



Digitizing

Example Program #12

This program demonstrates the use of the INPUT instruction.
Enter and execute the following program:
- ?né:’i&iizsz$ Plottar

Bty # )

PLOTA RN =25, Y - 25

} PLOTR 10 X = 25, ¥ = 25

: } :Rg§i“5§§pazﬁ

S PLOTE

éz,é{m 10X 175, Y = 75

This will draw a reference figure on the chart.

Use the cursor controls to position the digitizer sight over any portion of the rectangular line.

Press: (@) (1)) (s) B()

The X,Y coordinates will appear as follows:
Y coordinate —> Y

X coordinate —» X

Leave the pen at its present location. Execute this SCALE instruction:

g

1000 fuer

O [poen 4

50 @D (1D

Now press: @(1)D(5) @B

The X,Y coordinates are now printed, converted to the new SCALE parameters.
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Notes



Chapter 5
Advanced Plotting

This section is provided to assist you in maximizing the perfarmance of your plotter, While all
of you may not require the programs which are contained in this section, it is hoped that this
section provides you with new insights and applications for your plotter, as well as offering
some solutions to any new problem areas.

Compacting The Program

It is possible to save some program steps by utilizing the design parameters of the plotter. The
initialized conditions should be adequate for most plotting applications, but if you need to use
other values the following information may save some space in your programs.

It has been previously mentioned that the LOG, AVEL, APEN, and MODE instructions required
a value of a "1” {o be entered when selecting that particular instruction. All the interface
requires is that the value be a non-zero number. Therefore, a program which looks like this:
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could be rewritten like this:

and still be executed correctly.

Another method of compacting your program concerns using repeated values. it was men-
tioned earlier in the manual that the stack registers retain their contents. This allows programs
to be written which use the same stack contents for more than one instruction. A program like
this:
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can be rewritten like this:

and still be executed correctly.
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Perspective Plotting

Plotting in a perspective plane can be accomplished by moving and setting P1 and P2 while
keeping the same scale values.

The example program shown below demonstrates plotting a function Y = sin? X (when sinX is
positive) and Y = 0 (when the sinX is negative) with single point perspective. In single point
perspective, the plot focuses upon a single convergent point.

This is accomplished by moving P1 and P2 a fixed distance each time. P1 is comprised of
the variables G and |. G provides the Xmin value and | provides the Ymin value. P2 is
comprised of the variable J and the fixed value 95. J is the Xmax value and Ymax is kept at 95.

The variables B and E are used to update G, J, and |. B and E are updated as well. This allows
you to keep everything expressed as a percentage of the previously set P1 and P2 positions.

nitiglizos Plotier
T ,«Sa‘t pan apesd to 10om

‘Bl Por #1

: tm:vui values

£ 17 Set test loop to
ko slartpiovliing
positions,

1 BLOTA @ 0.0) (200)
CIANANR0,0) (80,0} {100.0)

;_9‘-07"’#*“ {75.05) . . B8t P1oand P2 (Xmin = G
it £ xmax = J, Yeain = |

: ~“\?{nax = Qi)

Bainey the pen
ﬁ# ai1est ioop.
st

fs.bha‘ne 1 degrees

vSéléc’: fpasx #2



e B w908,
¥ units of 5.

4 fq 900, Y from

Advanced Plotting

-+ Update d (hmax)

Sot Joop to.run 40 times

oo nisea 1he pan

} : F%migé:éé; pan

o Engs Program
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Rubber Plotting

The last of our advanced plotting concepts is rubber plotting. This is a graphic representation
of rubber sheet geometry.

Rubber sheet geometry can best be described by imagining a plot or a chart which is drawn
on a piece of rubber. Whenever you pull or stretch the sheet, the plot changes and stretches
proportionately. The repositioning of P1 and P2 before re-gxecuting a program results in a
rubber plot.

The examples for the rubber plots use the Dynamic Performance Test. This test can be found
on the Utility and Test Cartridge (HP P/N 09815-10004, revision K, or subsequent revisions).

CAUTION
VERIFY THAT YOUR UTILITY AND TEST CARTRIDGE IS
RECORD PROTECTED BEFORE RUNNING THESE EXAM-
PLE PROGRAMS. THIS WILL PREVENT THE RECORDING
OF UNDESIRED DATA OVER YOUR UTILITY AND TEST
PROGRAMS.

Load File —27 into the calculator. Before running the program, insert the following steps into
the program.
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This sets P1 and P2 to an area which is approximately half of the full platen plotting area.
P1 = (25,25) P2 = (75,75)

Press . The Dynamic Performance Test is plotted below . This effectively
reduces the physical size of your plot without changing the SCALE instruction.

Naturally, if you start with a small plot and move P1 and P2 so a larger plotting rectangle is
obtained, the resulting plot is blown-up in size. You should notice that the SCALE instruction
concerns the relationship of points in the plot to each other, rather than determining the
absolute size of the plot.
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When this plot is finished, reload file —27 and insert the following steps.

press (@) @)
In this example the P1 and P2 positions are placed so that they no longer form the original
rectangular plotting area. This will result in the following plot.

o/~ ) LIS W TR RN o)

I

334 L0 U

]

ot e UG S0 A O O B S O U T 200 U 100 06 S0 000 000 20




Advanced Plotting 88

As you can see, the labeling is at a point where some of the characters are illegible. The
LABEL instruction references its characters to P1 and P2 in the relative MODE. Any change in
P1 and P2 changes the character size unless the machine is set for the absolute MODE. In the
absolute MODE, the characters would be plotted at their specified size. The relative MODE
does allow the plot to be done with the characters automatically compensated for any change
in P1 and P2. You particular requirement may necessitate a rubber plot for the data with any
labeling done in the absolute MODE. This means that you may have to compute the new size
of your characters.

The last rubber plot example also demontrates the possible interference between a rubber
plot and the LABEL characters.

Reload file —27 into the calculator. Insert the following steps into the program.

This example moves P1 and P2 into a rectangle which is very long on the X-axis and fairly short
on the Y-axis.

o~
Press @a @‘@
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The resulting plot looks like this:

B HEWLETY SMACKARE PLOTTEAR DTYMNAMILT SEREORMANCE VERISICATIAGN TESYT £
.................................................................... -

LILtAL T T Y

BYSBLDRYEX LR "w— sl

G e e

e, I AL RASETESABCOEFGHI IKLMNOPORSTLINVWXYZE C. e e D

Canfomm, SHILBEREBER 7 ERARTOEF G Y TRUPRNOIP SRE T LI WXT X Ly Ao D

AL S T et TR A O T T o T

Here you can see how the character width is determined from the Xmax to Xmin digtance, The
characters must occupy their specified width even if this results in their exceeding the P1 and
P2 boundaries. If you had used a LIMIT instruction to set up a plotting window, the characters
would not be printed when they exceed the window boundary.

The shape of items which are plotted change with P1 and P2. In both of the last two examples
the circular spiral has been changed to an elipse because P1 and P2 were moved.



Instruction Set Flowchart

The following flowchart is provided to assist you in using your piotter.

Instructions which must precede other instructions (i.e. LOG before SCALE) are listed in
correct sequence 1o reduce errors.

This flowchart should provide you with a workable format that allows you to write working
programs in a minimal amount of time.
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Pen Speed Modification
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Instruction.

Do
You Want To
_. Plot Relative To
A Foint

Do
You Need To

Dstermine Your
Location

INPUT
instruction

PLOTR
instruction

Do
You Need
The XR Values
Printed

PRNTX
instruction

aouanbag 1014

Bumoid psoupapy
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Advanced Plotting

Character Modification

( enem )

Do
CHAR You Want
instruction Characters From
Set 0
Should
MODE The Characters
instruction Be Relatively
Sized
Should
The Characters Be
| CSIZE Initialized Conditions
nstruction Height And Width
Should
SLANT The Cha_racters
Instruction szz)'g:;;f
Should
ANGLE The Character
[nstrucﬁon Llne Be P“nted
Horizontally
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C ENTER )

l

LABEL
Instruction

Are
TABA/S ... 198 Characters
As Needed From Specified
Set
Press
Character
Key
|
Do
F;ﬁﬁf Yes You Need
Key The XR Value
Printed

Does

The Pen Yes

Need To Be
Moved

No

Can
The Move

Be Done With
Tab, 0,1,2,3

or CR-LF

Perform
Tab 0 Tab 1
Tab 2 Tab 3

Cr-Lf As

Needed

Do
You Need More
Characters

No

Do
No You Need

To Modify The
Characters

END LABEL
instruction

:

( RETURN )

aousnbag jogeT

Bugioid pasueapy

20L/10t






Chapter 6
Service

This section contains a brief description of the interface operation, complete circuit diagrams
and a list of replaceable parts.

It you have difficulty repairing the interface or if you would rather have HP repair the interface,
contact the nearest HP Sales and Service Office. The office locations are listed in Appendix E.

Theory of Operation

The interface consists of a printed circuit assembly (P/N 98130-66503). A block diagram of the
interface components follows. Refer to the block diagram or schematic when reading the
theory of operation.

Logic Levels The interface uses negative-true logic.

Transceivers U1 and U2 comprise the interface transceivers. Data is
transmitted from the plotter to the calculator on 8 data lines
D101-D108. Data is transmitted from the calculator to the plot-
ter along 8 data lines DM0O-DM7,

Handshake Logic U6 helps to buffer the handshake between the plotter and
the calculator. The plotter’s handshake lines are DAV, NRFD,
and NDAC.

Multiplexer U3 is the input multiplexer. The multiplexer sends the data to

and from the calculator and plotter.

Drivers U4 is the driver. The driver sends data {o and from the cal-
culator and plotter.

Address Decoding U5 provides the address decoding to select either ROM #1
or ROM #2. Both ROMs can not be ON concurrently.
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ROM Select

ROMs

ROM Power

Interface Power

Disassembly Procedure

U7 selects ROM #1 or ROM #2. The state of U7 is deter-
mined due to the particular code that is being executed by
ROM #1. ROM #2 is accessed as part of an instruction by
ROM #1. In normal operation, ROM #2 is not accessed by
the calculator.

U8 and U9 are 16K ROMs that provide the instructions for the
plotter.

U8 is powered by Q2 and the associated circuitry. U9 is
powered by Q3 and its associated circuitry. Both ROMs
draw a minimal amount of current when they are not being
addressed while the interface is in use. When a ROM is ad-
dressed, it enables its associated power supply.

The power for the interface is supplied by the calculator.

1. Switch the calculator off and disconnect the interface cable.

2. Remove the four screws from the interface case and separate the case .

SCrews




Calculator
Handshake
AD1g
DM@
|
DM7
Calculator
Data
ADg
4
AD7
Ad
4
Alg
ROM
Address
At1l
Al4

AFLG

I

3—» us > 3
3
4 U3
Multiplexer A
\[__:4.__
/ Ut & U2 -
8 e 4 < U4 -4 Transceivers 8
8
1 >
us
ROM
#1
4 \ -
/ Us & U6
Address
Decoding
uz -
AD11 — ROM » U9
Selact ROM
#2

=

98130A Plotter Interface Block Diagram

Piotter
Handshake

DIO1
D108

Plotter
Data

GOL 90IMeS



106 Service

98130A Interface Replaceable Parts List

ISR
REFERENCE -ll/r-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A3 98130-66503 1 PC Assembly
1 0180-1704 2 C-F 47UF, 6V
c2 0180-0228 1 C-F 22UF, 15V
Cc3 0180-1074 C-F 47UF, 6V
C4,C85 0160-4387 2 C-F 47pF, 200V
Cs thru C8 0160-3847 3 C-F .01UF, 25V
Qt 1854-0071 1 Transistor: NPN
Q2, Q3 1853-0418 2 Transistor: PNP
Rt 0683-1025 5 R-F 1K, 5%
R2 0683-6825 3 R-F 6.8K, 5%
R3,R4 0683-3025 2 R-F 8K, 5%
R5 0683-1025 R-F 1K, 5%
Ré 0683-6825 R-F 6.8K, 5%
R7,R8 0683-1025 R-F 1K, 5%
Rg 0683-4725 1 R-F47K, 5%
A10 0683-1025 RB-F 1K, 5%
R11 0683-6825 R-F 8.8K, 5%
Ut u2 1820-1869 2 1C: MC3446F
us 1820-1439 1 1C: 7415258
U4 1820-1492 1 IC: 74LS368N
us 1820-1245 1 iC: 7418155
us 1820-1198 1 1C: 74LS0O3N
U7 1820-1112 1 1C; 74LST74N
us 1818-2670 1 1IC: 16K ROM
U9 1818-2671 1 IC: 16K ROM
w1 98130-67903 1 Interface Assembly
wWi-P1 1251-4821 1 Connector, 14 pin micro-ribbon
W1-pP2 1251-2262 1 Connector, PC Board
7120-6347 1 Key Overlay
98130-90000 1 Manual, Operating and Service
98130-90010 1 Qperating Guide

interface Connectors




Interface Cable Wiring Diagram

Interface Connector 9872A Connector
Line Pin {Wire Color) Pin Line
Ground 6 Q) 13 Ground
Ground 7 (0) 14 Ground

Ground 8 —————I
DIo1 2 (1) 1 Dio1
Dig2 B (2) 2 Dlo2
Dios 1 (3) 3 DIo3
Dio4 A (4) 4 Dio4
DIo5 4 (5) 5 DIo5
D106 C (6) 6 DI06
Dio7 3 (7 7 Dio7
D08 5 (8) 12 Dios
DAV 10 9) 9 DAV
NRFD K (90) 10 NRFD
NDAC L (91) 11 NDAC
open 8

D open

E open

F open

H open

J open

] Drain Lead
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Appendix A

INPUT ANGLE SPECIFIES SLANT
FROM VERTICAL (+=RIGHT, -=LEFT)

THIS INSTRUCTION IS FOLLOWED BY
AN ADDITIONAL KEY ENTRY TO

KEY[{INSTR| XR YR ZR R DESCRIPTION
PRINT THE CHARACTER STRING IN
CX [ /;L%Z DATA |FIELD THE ALPHA MODE. MODIFICATIONS
WIDTH AND SPECIAL FUNCTIONS INCLUDED.
MOVE THE PEN 10 THE COORDINATES
/A\ /7[ Uf /! X Y GIVEN. IF PEN PROGRAMMED UP,
VALUE |VALUE EXECUTE “PEN DOWN’ IF REQUIRED.
B /D[/VU[U UNCONDITIONALLY RAISE THE PEN.
/ MOVE THE PEN THE INCREMENTAL
C /DL 0/'/17 IX 1y VALUES GIVEN. THE PEN FUNCTION
VALUE |VALUE IS THE SAME AS IN ’PLOTA’.
RAISE THE PEN, AND MOVE 10 THE
D /VUVE X Y COORDINATES GIVEN., NO PEN
VALUE [VALUE FUNCTION EXECUTED AFTER MOVE.
INPUT THE 'ENTERED’ COORDINATES
E 0[; f Z/P X Y IN USER UNITS. CONTENTS OF THE
VALUE [VALUE STACK MOVED UP TWICE.
ASSIGN USER UNIT VALUES 10 THE
F—— 5[‘/{[[ Y Y X X AREA DEFINED BY (P1 AND P2) OR
MAX | MIN | MAX | MIN |LOWER LEFT AND UPPER RIGHT.
DRAW SOLID LINE X-AX1S. OUTPUT
G X/f /}/ ] 5 Y TIC X X CHARACTERISTICS SUBJECT TO SOME
VALUE [INTER| MAX | MIN |PREVIOUS INPUT INSTRUCTIONS.
DRAW SOLID LINE Y-AXIS. SAME
H )/AX]E X TIiC v Y | CONDITIONS APPLY AS IN “XAXIS’.
VALUE [INTER| MAX | MIN
SET CHARACTER HEIGHT ANO WIDTH.
I [ 5 [ Z[ WIDTHIHIGH LINE=R2#HEIGHT SPACE=(3/2)=WIDTH
PARAMETERS DEPEND ON *MODE’.
SETS LETTERING DIRECTION. INPUT
J /M/&Z [ ANGLE VALUES FROM NORMAL COORDINATE
SYSTEM AND DEPENDS ON *MODE’.
PRINTS THE VALUE IN THE X
K P/?/V[ X DATA FIELD REGISTER PER THE MACHINE FORMAT
WIDTH AND THE FIELD WIDTH PARAMETER.
MOVE THE PEN POSITION THE
[___ [,0[75 [ SPACE [LINE INDICATED CHARACTER LINES AND
SPACES, WITH THE PEN RAISED.
SELECT THE INDICATED PEN,
M /Df/v‘ﬂ PEN # A ZERC PEN NUMBER WILL RETURN
THE PEN TO AN EMPTY STALL.
SET CHARACTER SLANT ANGLE.
INSLANT |anoe

FINCT

PRODUCE THE SECONDARY SET.
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9815-9872 INSTRUCTION SET
PRIMARY SET SECONDARY SET
CALLY| 1 KEY CALLY| 1 O KEY
FUNCT| XR | YR | ZR | TR DESCRIPTION
SET (P1 AND P2) LOWER LEFT AND
£QF777 Y Y X X UPPER RIGHT., INPUT VALUES ARE
MAX MIN MAX MIN | PERCENT OF FULL PLATEN AREA.
SETS WINDOW PLOTTING LIMITS,
[jov[]‘ Y Y X X PLOTTING OCCURS WITHIN WINDOW.
MAX MIN MAX MIN | INPUT IS IN USER UNITS.

[ JNE |rvee jLong

SET THE LINE TYPE AND PATTERN
LENGTH. NEGATIVE TYPE VALUE
SETS SOLID LINE.

[HAR | sTo | AT

SET #|SET #

SELECT TWO OF THE AVAILABLE
CHARACTER SETS, DESIGNATED AS
STANDARD AND ALTERNATE.

OPFE]] |sPeED IPEN #

LIMIT THE MAXIMUM SPEED IN
CM/SEC TO THE SELECTED PEN.
EACH PEN MAY BE DIFFERENT.

IVPUT 2 e lon

VALUE [VALUE

INPUT THE CURRENT COORDINATES
OF THE PEN IN USER UNITS. STACK
CONTENTS ARE MOVED UP TWICE.

5}//1/3 ASCII

DECIMAL EQUIVALENT OF ASCII CHAR
FOR SYMBOL MODE PLOTTING.

SYMB (~=WITH LINE, +=WITHOUT. @=OFF)
UF " |DOWN SETS VALUES FOR AXES TIC LENGTH
]'[[ 5‘ AND | AND AS A PERCENT OF P1 AND P2 ONLY.
RIGHT |LEFT
X v SET THE TIC LABELING FREGUENCY
AU/U[ AXIS |AXIS AND DIRECTION ON EACH AXIS.
FREQ |FREQ (~=UP OR RIGHT, +=DOWN OR LEFT)

OlOINIOININWIN -] E

106‘ LOGX |LOGY

INDICATE ONE OR BOTH AXES TO BE
IN LOG BASE 18.
(1=L0G, B=STANDARD)

Mﬁﬂ[ FLAG

SET LABELING CHARACTER SIZE AND
ANGLE TO BE CM OR PERCENT OF P1

il VALUE AND P2. (B=PERCENT. 1=ABSOLUTE)
SET PEN SPEED TO AUTOMATICALLY
—+- /f I/ﬂ FLAG TRACK THE INPUT DATA RATE.
VALUE

(@=NORMAL, 1=AUTOMATIOC).

APEN friee,

IF NO PEN MOVEMENT OCCURS WITH-
IN APPROX B85 SEC, THE PEN WILL
BE RAISED. (B=CN. 1=0FF)

T

REINITIALIZE THE SYSTEM TO IT7S
POWER-ON STATE.
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Secondary Instruction Set

Keyboard Overlay
TICS AUTOL LOG INIT
SPEED INPUT SYMB APEN
LIMIT LINE CHAR AVEL TAB
SETP MODE CR-LF
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Appendix C

Character Set 0
ASCH

ASCll Characters from decimal 33 to decimal 126 (octal 41 to octal 176) give the following
characters:

| UH$ART O %+, -, /0123436788: 5 <=>7
8ABCDEFGHI JKLMNOPQRSTUVIXYZ T\

\abodefghijklmnopqrstuvwxyz{ o

A
s
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Character Set 1

9825A ASCII

ASCII Characters from decimal 33 to decimal 126 (octal 41 to 176) give the following charac-

ters:

TSR O %+, -, /0123456789; ; <=>7
@ABCDEFGHIJKLMNOPQRSTUVHXYZ 117

‘abcdefghiJklmnopqrstuvwxyan””

Characters which are changed from Set 0 are:

Sotf octal # Setl Auto*backquce

‘ 47
\ 134
1%
S X1
Y148
{ 173
i 174
} 173
© 176

r
i

”

yes

YSS

)/83
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Character Set 2
French and German ASCII

ASCll Characters from decimal 33 to decimal 126 (octal 41 to octal 176) give the following
characters:

P9I O %+, -, /0123456789: 5 <=>7?

@ABEDEFGHIJKLMNUPGRSTUVWXYZ[g]
abcdefghle1mnopqrstuvwxyz

Characters which are changed from Set 0 are:

Sotl octal # Set? Auto*backspace

# 43 f
! 47 ’ yos
\ 134 ¢
* 136 . yes
-1 —~  yes

' 148 * yes
{ 173 " yes
b1 yes
} I " yes
“ 176 '
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Scandanavian ASCH

ASClI Characters from decimal 33 to decimal 126 (octal 41 to octal 126) give the following

characters:

VPSR O #+, -, /012345078Y; 5 <=>7

@ABEDEFGHIJKLWNUPGRSTUVWXYZ@ﬁ@w
abcdefgh 1 Jkl thqu‘StUVWXYZ

Characters which are changed from Set 0 are:

Set@ octal # Set3 Auto*backspaos

#

3 teed ey

b B

43
133
134
135
136
137
173
174
175
176

:

)
£
2
2

—

Character Set 3

)IBS
)’88
)’GS
)’83

)’BS
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Character Set 4
Spanish ASCH

ASCII Characters from decimal 33 to decimal 126 (octal 33 to octal 126) give the following
characters:

PSR O %+, -, /0123456783 ; <=>"

@ABCDEFGHIJKLMNUPQRSTUVWXYZ[!]
GdeEﬂCgh 1 Jkl mnopqr‘stuvwxyz

Characters which are changed from Set 0 are:

Setd octal # Setd Auto-backspacs

# 43 '

! 47 ‘ yes
\ 134 i

* 136 * yes
- 137 ~  yes
{ m - yos
| 174 " yes
} 175 -~ yes

176 ~ yos
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Subject Index

Absolute Mode ... .. ..... 49, 50, 53, 64, 81
Angle ... ... 52
ASCHSymbols . ................ 60, 861,70
Autobabel ......... ... ... 29
AutoPenRaise ....................... 24
Auto Tracking Velocity .. ............... 35
AXES i 24,26

Labeling ............... 25,29, 33,40

Modification Flowchart ............. 95

C

Character Modification Flowchart ... . ... a9
Character Position .................... 59
CharacterSets ........ ... ... . ... ...
Alternate ........ ... ... ... .. ...... 47
Standard ......... ... ... .. L. 47
0 113
L I 114
R 115
R 116
4 117
CharacterSize . ......... ... ciiieiiin. 50
ChartHold ....... ... .. ... ... ... ..., 7
Chartload ............... .. .......... 7
Controls ... ...
Cursor ... 7,56,73
FrontPanel ........................ 6
PenUp ... 9
PenDown .......................... 9

Default Values ......................... 4
Digitizer . ........ ... . L 74
Digitizing Sight ....................... 73
Disassembly Procedure .............. 104
Dynamic Performance Test ....... .. 10, 11
Flowcharts .......... ... .. ... ... ......
Axes Modification ................. g5
Character Modification . ......... ... 99
InstructionSet .............. ... .. 91
Label Sequence ................. 101
Pen Speed Modification.......... .. 33
PlotSequence .................... 97
-4

IndicatorLamps .........................
Error o 8
Qut-of-Limit ........................ 8
Initialize . ........ .. .. ..., 14
Input .. ..o 75
Instruction Set . ... ... ... ... ... ... ...
Flowchart . ........................ 90
Overlays ....... ... . i,
Primary ... ... ... ..., 3
Secondary ............... ... 111

Interface Connection ................... 2
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Label ... ... .. ... ... ... 53 Scale

Limit .o, 32  Setting P1 and P2

Line. ... . 34  Slant

Log ..o 30 Speed

Lost . oo 8 StopKeylnteraction ................. ... 6

Symbols..................... ... ... .. 60

Tab ... o 54, 55, 62
Tests ..o
Dynamic Performance ........ .. 10, 11
Systems ... 10
Theory of Operation .............. ... 103
Option 002 ... ... ... ... .. ...... 1
Overlays . ... o
Primary ........ ... ... . 3
Secondary ....................... 111
Over-Range ........................... 8 X
XAXIS . 24

Pen ..
Down........... ... .. ... . 9
Installation ................. .. ...... 9
Up 9

PenSelection ...................... ... 18

Perspective Plotting ................... 84

Plotting .......... ... ... .. ........
Absolute ............ ... ... .. . ..., 20
Relative ........................ .. 21

Printing X Register Contents ......... .. 57

RelativeMode ...................... .. 49

Replaceable Parts List .., ............ 106

Rubber Plotting ....................... 86
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Cabie: PROTELENG
MOZAMB!QUE
AN, Goncaly

s, Lid
162, 1° Apt. 14 v, D. Luis
Caaxa Poslal 107

Teil 27(}9‘ 27114
Toiex: 620 NEGON Mo
Cable: NEGON

NEW GLINEA
Hewlatt-Packard Australia

Pg L,
Bevelopment Bank Buitding
Ground Hoor
Wavd Strip

Hotuby Paupua
Tei 25893
NEW ZEALAND
Hewlei-Packard {§.2. ) Lid.
4-12 Cryickshank Street
Kilbirnie, Wefington 3
P.0. Box 9443
Courtney Placs
‘Wellington

Tei. 877-198

Cabla: HEWPACK Wetlington
Hewlett-Packard (8.2, ) L.
Pakuranga Professions Centre
267 Pakuranga Highway

Box 51092

Pakura

Tet: 569-651

Calle: HEWPACK Auckiang
Analytical Medical Onty

Medical Supplies N.2. Ltd
Scientitic Division

79 Cartton Gors Road, Newmarket

P.0. Box 1234

Auckiand

Tel. 75-289

Cable: DENTAL Auckland

AnalyticaiMedical Dniy
naly cal Supplies N.Z. Ltd.

Nome and Patumpana Strests

Porirus

Tei: 75-098

Telex: 3858

Analyticai Medical Only

Madicat Sggghes R.Z. itd
P.0.

Appendix £ 121

NIGERIA
The Llectronics
instrumentations Ltd
N68,770 Oyo Road
Oluseun House
P M B. 5402

badan
Te!‘. 461577
Tetex: 31231 TR NG
Cabie: THETIEL thadsn
The Etectronics instrumenta:
tions Lig.
144 Ageqe Muator Road, Mushia

LIQ
Cabie: THETEIL Lagos

PAKISTAN

Mushks & Company Ltd
Qosman Ghambers
Abdutlah l;amon Road

Tet 511027, 512927
Telex: 2894

C&b)e COOPERATUR Karatht
Mustixo & Company, Ltd.
388. Sateiite Town
Raw-lg‘mdi

Tel: 41924

Cable’ FEMUS Rawalpindi

PHILIPPINES
The Oniine Aivancad

Hew!eu-Pickmd Southy Africa
.}, Lid.
P.0. Box

Howard Place, Cape Province, 7450
Piae Park Centrs, Forast Orive,
Pinslands. Cape Province, 7405
Teb: 53-7855 tha 9

Telex 57-(006

BRI LANKA
Metmcoman Aguncms Lig.
2094 Unip

Coiombo 2

Tl 135947
Telex: 1327METROLTD CF
Cable: METROLYD

SuoAN
Radison Trade
P.0.-Box 921

Tetex: 375

TAIWAN

Hewlatt-Packard ¢ar East L1d.
Taiwan Branch

38 Chung Hsiao West Road
Section 1. 7th Floor

Taipei

Tei. 3819160-8,31410%)
Cable : HEWPACK TAIPEI
Hewlelt- Packam fag East tid
Taiwan Bran

£8-2, Dhunq Chent Ird, Road
Kaohsi ng

el (0/ 1 242318-Kaohsiung
Anatyticat Only

San Kwang instruments Co.. Lid.
20 Yung Sui Road

Taipat

Tet. 3615446-8 (8 lines }
Telex: 22894 SANKWANG
Gable: SANKWANG Taipsi

TANZANIA

Rico House
émomok‘sl ﬁm H:ﬁrrm Str
jaspi Vilage, Makati
P?BA g‘ox ws?g
Metro Manila
Yot B5-35-81, 85.34-91.85-32-21
Telex: 3274 ONLINE
RHODESIA
Field Technicat Sales

45 Kelvin Road North
©.0. Box 3458

Salisbur
Jel: 7052:?1 {5 bines}
Tedex: 6H 4122

SINGAPORE
MMen-)P&cukam Singagare

{Pre.
1150 Depot Road
Alexandra P.0. Box 58
®
Tet: 270-2358
Totax: HPSE RS 21486
Cible: HEWPACK, Singapore

Modical Onty
Agradio €.A.). Ld
PO Box 861
Dar o Satuams
Tal: 21251 £xt. 26§
Telex: 41036
THAILAND
UNIMESA Co. Ltd

Eicom Research Building
2538 Sukum\m Ave

'{ul: 932387‘ 39
Cable: UNIMESA Bangkok

UGANDA
Medicat On
mtgmggonihera&o& A} L.

Kampala

Tel: 54388

Cable: INTAERIO Kampala
ZAMBIA

R 4. Titury Zambia)itd.
PO Box 3792

CENTRAL AND SOQ‘}'H AM&R?C&

Bioron SAC LY M.
Bolivar 177

1066 Bu
Tel: 3048‘6, 34-9356\ 34-0480,
33-2863
Tetex: 011-7585
Cabie: Bintron Baries
BOLVI A
Gasa Kavin 5:A.
Calin Pumsx 1130
P O Box 500

Tex 41 530,53221

Telex: CWE BX 5298,1TT 3560082
Ga KA LIN

Hmen-?ackard 40 Brasit
Le €. Lida.

Atameda fRiv Negro. 750
Alphaville

06400 Berueri 5P

Tet: 429.3222

Cabie: HEWPACK Sao Paule

Hevgc!{?lckard 4o Brasit
Rua Pwrc Ch s, 32
Tei: 051 &22 2& 22»562!
Cable: HEWPACK Pato Alagre
Hewletl-Packard do Brasit
1.2.C. Lida.
:;, Epitatio Pessna, 4664

02
:ng&o-nlo de Jansiro-Ri
Telex: 021 ZVNS HPBR-BR

Cable
Rio da Jinmro

CHILE
Jorge Cal
Vicgna
Casifla !6476
Corren 9, Santisgo

Tei. 34152
Talex JCALCAGN;

i y Cu Lida
3. Ofic. 1204

Henrik A, Langebaek & Kisr S.A.
Carrera 7 No. 4B-75

Apartadn Aéreo 5287

Bogotd, | D.E.

Yol 269-8877

Tetex: 44400

Catle: AARIS Bogotd
Instrumentacion

H#.A Langebask & Kier S.A
Carvera 63 No. 49-A-31
Apartado 54098

o
Teb: 304478
COSTA RICA
Ciantifica Cosmncense B.A
Avenida 2, Calle §
San Padro de Monles de Uca
Apaniado 10159
San Jog:

n i
Tel: 24-38-20, 24-08-19
Tetex: 2367 GALGUR CR
Cabte: GALBUR

ite
Tel: 453 482
Telex: 2548 CYEDE ED
Cabie: CYEDE-Quito
Maticat Only
Hospitalar 3.4,
Casita 3590
Robies §25
Quifto

Tet: 545-250

Gable: HOSPITALAR-Quito
EL SALVADOR

PESA

Butevar do los Heroes 11-48
San Saivador

Tet: 252787
g\)ATEMALA

Avenida Retorma 3-48,
Zona 8

Guatemala Cl?
Tei: 316627.314786,66471-5.6xt.9

Telen. 4192 Teletre Gu

Ave. Consmumdn No. 2184
Monter L

Tel: 48- 71~32 4B-71-84
Tetex: 038-4

NICARAGUA

Rotierts Terdn G.

Apartado Postat 889

Edificio Terdn

Mansgus

Tel: 25114, 23412 23454,22400
Cabte: ROTERAN Managua

PANAMA

Electrdnico Batbas, S A
Aparittado 4929
Panama &

Calle Samuel Lewis
Editicio "Alfs ", No.2
Cuided du Panams
Tei- 64-2700

Teiex: MBJ?O’J Cutundy,

Canal Zone
Cabte: ELECYRON Panama

Surtel Radio Holland N.V.
Grote Hotsy. 3-§

£.0. Box 155
Paramariba

Te' 72118, 77880
Catie: Surtel

TRINIDAD & TOBAGO
CARTEL

Caribbean Telecoms (14,

£.0. Box 732

gq f‘reg'er'éck sium

art-of-Spatn

Tet. 62~5’4&8

URUGUAY

Patig Fe;rande S.AG.e.

Avenida itatia 2877

Casiia e Correq 370

Montevidea

Tet- 40-3102

Telex: 702 Pubtic Booth Para
8ablo Fersando

Cadle: RADIUM Montevideo

! ioul Tol; 73783
Tel. 2291544 9% i ¥ v 239 Smnmme Hoad
i NARD Brighans T 230188 Wﬁoo:# :a bing fma & :thom Seoul Chtintehonc SOUTH AFRICA ) Cable: ARJAYTEE, Lusaka
Cabig: BLUESTAR Teld (23)68" 778-34012134 Tel: BI2-B19 Hewlstt-Sackard South Africa
BANGLADESH 8 Tolex. 2257 : . ) Lid. OTHER AREAS NOTLISTED,
) 0&3%-602 Cable: DENTAL Christchureh "
The Genacal Electric Co. Blue Star Ltd, Tem 5233604 Privats 8ag Wandywood,
of Bangladesh Lid Bhandari House: MALAYSIA Aradytical Medicat Onty Sandtan, Transvaal, 2144 Hewleu Packard lmercommemzl
Magnet House 72 7th & Bth Floar Yokogawa-Hewiett-Packard Lid. Hewldtt-Packard Sates SDN BHD  Medical Supplies N.2. Lid. Hewlett-Packard Centre 3200 Hiltview
Dilkusha Cammermac Ares 91 Nehiry Place 8-31, Yakatdc-ﬂ«gasm J-chame  Suite 2.212.22 303 Great King Strest Daphiie Street, Wendywood. Palo Alto, Cah!orma 94304
Mot 2 New Defhi 110 024 Suginami-ki, Tokyo 68 Bangunan Angkasa Raya P.0. Box 233 Sandion, 2148 Tet: 416 1
52415 252418 Tel: 634770 & 635168 ei 03 -331-§ Jalm Ampang hadin Tei: 802-10408 TWX: 81 »373»!267
T lex’ 734 Tatex: 031-2463 232-202: Kuals Lum, Tel: B8-817 ) Tetax: §-4782 Cabla HEWPACK Palo Alto
Cable: GECDAC Dacea Cabie: BLUESTAR l.able YﬂPMARKET TDK 3 724 Tet: 2332072 49! Cable: DENTAL Dunedin Cabis: HEWPATK Johannesburg Telex: 034-8300. 0348493
ONTARIO
Hemm Packard Lanada} L.
1020 Morrison Ov.
T8 .gr:i‘)(ggo»ues
ALBERTA .
=< Hewlett-Packard a‘.aaaua)uu £10-563-1636
% 116208 - 168 Hmen Packard Canads ) Lid
@ Edmuantan TSM 379 6877 Goreway Dove
Teb: 403) 452-3870 Hississauga L4V IMS QUEBEC
x TWX: 510-831-2431 BRITISH COLUMBIA MANITGBA MOVA SCOTIA Yei. {416) 678-9430 mm~9nmm fCanada} Ltd. FOR CANAIRAN AREAS
Hewlatt-Packard inada) 3 Hewlett-Packard cmua)ua Hewistt:Packard (Canada) . Hewlett-Packard Canada) Ltd. TWX: 610-492-4246 275 va NOT UISTED:
@ zm 7220 Fo ey t 10691 Shellbsi 380-580 Cen 800 Windrmill Aoad Hewiett-Packard Canada) Lid. Cll!rn HOR 167 Contact Hewlett-Packard ©anada)
£ "?:5! Richrona VEL 2W Winnipeg & y1 artmouth 838 11 Newbold Strest o (514)697 4232 Ltd. in Mississauga.
Tei: )253~2713 Tei: (smg 270-217 Tel: @ &6%’570‘ Tel: @02} 469-7820 London N6t 255 TWX: §10-422-3022
Twx: §I0-821-614f -925-5059 TWX: 610-671:3531 TWX: B13-271-4482 Te: (519) 686-9181 TLX- 05-821-521 HPCL
MEXICO
; PEML
ARGENTINA Hewtett-Packard Mexicara, Compatia Flectro Médica S A
Hewlett-Packard Argentina Av. Periférico Gur No. 6501 Los Flamencas 143
SA ECUADOR Tepepan, Xochimilco San Iswdm Casilfa 1030
%0 %eéndro N. :!am B 120 glomgg!t,aamg E&nu;ggs Mexico 23, D.F m A1 43
usnog Airss T 3 ¥ -
310083 4.5.6 B s g8 Tk 905076 4500 Tor fub. Boah 25424 SISIDRO
mex 122443 AR CIGY Eloy A«am Ne 1924 3*Piso Hewlet-Packard Mexicana 2 ima
Cable: HEWPAGKARG SO 5 SA geCV SURINAME

VENEZUELA
Hewfett Packard de Veneuela

P.Ov Box 50333

Caragas 105

Los Ruices Norte

32 Transversal

Edificio Segre

Caragas 107

Teh: 239-4133 20 Imes)
Telex: 25146 HEW!

Cabig" REWPACK Cayacas

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard
Inter-Americas

320 Hitwew Ave.

Paio Alto, California 94304
Tt (415)856-1503

TWX: 910-373-1260

Cabis: MEWPACK Pale Alio
Velex: 034-8300. 034-8493

2178



Hewmx Packam Ges.m.b H.
Handefskai §2

Cable: HEWPAK Vignna
Talox: 75923 hewpak a

BAHRAIN
Medical Onty
Wagt Pharmacy
P.0. 8 648

Baty

Tl 5488 56123
Telex: 8550 WAEL GJ
Cabie. WAELPHARM
Analytical On%y

Al Hasmidiya Trading
3nd Contracting

FINLAND

Howlett-Packard OY

Nagkahuussunh &

SF~00211 Holllnkl 21
1: 8) B

FRANCE

Newlett-Packard France

Avanue. des Tropidues

Les Ulis

Boite Postale No 5

14D ’

Tai: (1 907 s e

Hemamhckard France
Chemin des Mouities
8 F’ 16

m (7830’.{53 !\ 25,

Cabla: HEWPACKSA Hembnm
Telex: 21 3 032 hohh ¢
Hewiett-Packard GmbH
Technisches BUr Hannaver
Am Grossmarid §
D-3000 Hannovar 81
Tel: ©511) 46 b0 01
Tolex 092 3258
Hewlett-Packard BmbH
Technisches Bire Mirnbarg
meyerstrasse 90

D-SSOG‘Ntirnbosrg
Yel: {0811) 56 3G 83

: 0623 860

Hewiatt-Packard GmbM
Technisthes Bire Mdnchen
Eschenstrasse §

8021 Teutkirchen

ef: 088) 61171
Hewdett-Packard GmbH

ITALY

Hewiott-Packasd ftaliana §.p.A.

Vis G.Di Vittorio', §
0063 Cernusco
. Sul Naviglio (M1}
Tel: 1
Tetax: 311045 HEWPACKIT

Hmm#sckard ftaliana S.p.A,

Via Turazra.,

35100 PIdOVI

Tel: 49) 664888

Telex: 41612 HEWPACTK!

Via G. Ar
1-00143 R

Tel {06} 54 69 §

Totex: §15

Cable HEWPACKIT Roma

Hewlett-Packard Haliana §.p.A.

Corsg Gawanm Lanza 8

Hewlett Pacmu ;tgtlana S:p.A.

POLAND
Biuro ﬂt;ﬁcrmaqx Tachuicznej

o0

Tei: 33.25.6809 67.43

Telex: 81 24 53 hepa pl

UNIPAN

Biyro Dbshugi Techniczne)

01-447 Warszawa

4l Newslsks 6

Poland

Zsklady Naprawcze Sprastu
Medycznege

Plac Komuny Paryskiej 6

Tel: 334-41, 337-83

Telex: 886981

PORTUGAL

fHewat. fiod, §.A.
Av Ramdn Caj Espa
Editicio Smﬂa vlama g°
~Bevi
Teol: 64 44 5458
Hewient- Packa.rd Es aftols 5.4
Edificio Albia |
£-Bitbao 1
Tel: 23 83 0823 82 06
Hewlett-Packard Espaﬂoh SA
CARamon Gorditlo Y

nlio.
E-Valancis-10
Tol: 96+ 361 13 §4061.13.58
SWEDEN
Hewlett-Packard ngne AB

-161 Bromma 20
el 08} 730 05 50

Ankara

Tel: 26 0308 - 17 B0 26
Telex. 42576 OZEX TR

Cabie: DZYUREK ANKARA
UNITED ARAB EMIBATES

Emitac L. gdsad Office)
P.0. Box 1641

Sharf

Tel: 3?::21 <}

Telex. 8136

£mitdc Ltd _(Branch Dftice)
P.0. Box 2711

Ahu Dhabi

Tel: 3313701

UNITED KINGDOM

Hewlett-Fackard Lid,
Klnq Street Lane

645 W. North Market Bivd
Sactamento 95834
Tet' 816)929-7222

2875 50 Kggssmﬂ
m (805)955-“55

RAE00
Tel. (606) 323-8362

9920 E. 42nd Street
Suite 121
Tulsa 74135

201 £. Arapaho Rd,
Richardeon 75080
Teb: 214) 231-610%

iex: 30721 G11
P.0. Box 20074 Hewlett-Packard France Technisches Bro Bertin 110133 1 E&".‘;&Sﬂ&’é&éﬁi&%"ﬁ 0. c:rfo’é: Msfsummsms ?3;' o reeraa
Manama Péricentre de la Cépidre Kaithstragse 2:4 Tel:011) 582245/659306 Roa Rodt 0 m setn 105 Taiax 84
Tel: 250978, 250956 31081 Toulouse-Le Mirsit 0-1000 Seriin 30 Medical Galcufators Only PO, Box Hewtm pamm Sverigs AB Mmm,?am,d e
Tetex: 8895 KALDIA GJ ey Q1L Tel: (130) 24 90 86 Hewlett-Packard Itaiana S.p.A. B o £33 jiads it t Al Trotaigor Howse
: 5109 Telex 0183408 hpbin ¢ Via Prmcxo« Nlcula 4366 Tei. (19)68 80 72 $-421 32 Vlstrl Frafunds Navigation Road
Hewtm?ackam Benalux Hewlott-Packard France GREECE 185126 Cable: TELECTRA Lisban Tel: 931)49 09 50 itrincham
b SRRV L¢ Ligouras Kostas Kavayannis Tel. (095)37 705 04 Telex: 12598 Telex: 16721 via Bromma ottice Cheshire WAT4 TNU
43 Avenuo du Golven, 1, Sumau de vente de Marseilles 5 omﬂ,u Street Hewlet-Packard Mtaliana S.p.A. Medical only Tei. {081) 928 6422
Groeniesagiain] Place Aoude da Villenueve 123 Via Nuova §an Rocee A Mundint SWITZERLAND, wei) A Teliex: 666068
< ¥~H7oﬂzBBrgomll %’lm«?;’gg"";%“m“ Te):32 30 3034237 731 I-Bg:g?dmaml 628 lsmefmhlo Mundiai de Comércio anchcrsttic {Behweiz) Hewlett-Packard Ltd.
B L 021000 o0 0 sl Hewlett-Paciars France ical Only Tel: (081) PBabes B Box 2781 P.0. Box 307 Lygon Cou
. CHBs5e Schlhrcmlum:h Heroward Rise
w Telex:23:434 paioban bry g A&gﬂ de ia ﬂwmnm 6, Papathanassiou & Co. Hewant Packard Haliang §.p.4. Avegw: Anton‘ng Banousto ol ©O1)7 0 diey Roa
T3 cwesus Tet 831 4 5 42 a4 e Slrest 140131 Beiogh ? - Liston. Toex ?,,333 R Wt Mands 862 850
Kyprofics 1 Tal: (05()307 7/3000«: Tk (19 S 21 31/7 avie: Tet:-@21) 550 9911
3 19 Greganos Xenopoulos Strent Hemn—Packam Frac Tot o522 23‘29'5,%?15933 Telex: 16681 my Hewlen-Packard Satwez) AG e
P 0. Box 1152 i, foe du Canl dé (a Marns Coblk: NTER JORDA ) Catn: INTERCAMBYD Lisbon Chiteau Bioe 1 Hewlett-Packard Ltd,
a Nicosis 67300 Gehittighaim Mouisher Cousins Ca. CH-1219 Lo L non-Genove g
= Tl 4562629 oi- ©5)83 08 10 Medicat Only P.0 a 1387 QATAR Tel: ©22) 96 0 Wedgs Mouse
2 Catle: Kypronics Pandehis wa. 89014 1F Technomed Hefias Lid. mm; Nasser Trading & Conlracting Talex: 27333 by 798, London Road
Tetex: a&/ . 52 Skouta Street Teil: 24907 9907 P.Q. Bux 1ssg Cable: HEWPA G Gunmva hornton Haatl
CZECHOSLOVAKIA Hewiett-Fackard France Athens 135 Teiex: SABCQ JO 1456 D Surrey CRA 6XL
O Vyvojova 2 Provoray Zak!adni a“u‘e“ 5‘3‘%’&5’3;\.%{0 Te: 3626 972 Cable: MOUASHERCO {‘:;ex 4}39 NASSER generﬁ Elpctros Y:lc ”gggg 10
stavu i 0 As HUNGARY KUWAIT B et Boc Kays Strest '
< 22087 Bechovics u Prany 1o B89, 4 ae Y MTA Al-Knaidiya Trading & 558 P.0. Box 6783 ¥ Howen Packard Lid
«g }e; 89 12133 TWXC 180124F Mﬂsszutﬂgy s Mérdatechnikai P 0(;0"( c{m& ?%MAD:IA . " Damascus Castisford
< I:s::me of Medical Bionics Rt gagard Francs Howiat Paca Suice - Ban Baeses 16 Thest 11218 M iy m;lv?)ﬁ ssonts
¢) Veskumoy Usiav Learskol Bioniky  Cenre atanes Paris-Nord %53""8%7 £.0.Box 241 T iom 1726 Bucuresti - o Cable: ELECTROBOR DAMASGUS  Tojex 657355
= s B ot de Pars CHCATES Howieit Paciond Becel T, 10440 K g Calclator oty et Packard Lo
&0 YBr‘lt;g;a’va-Krman B. ;;53300 Mounil Cade Telex: 22 51 14 s.ek ;‘ Mac enetux ;"iﬂ‘uf % oo :‘7’“2308 1 Wz ace Way
e L.a Blanc nit } 3 R Intreprin erea antry
e mec sa22s Tel: £1)931 83 80 ICELAND 23,“33&&25";,?? ! Intretin Damascus ¥§m m Y O
< Hewtett-Packard France Madical Onty B-1170 Bruuoln gl:?p;rg;e% Uh‘lta{d%f L1 Cilswl Tel: 18 367-19 597-14 268 Telex: 82,59 B
gm,mu,,g,m, dor TU Dresgen  Av. du Pdt. Kennedy Eiding Trading Gompany inc. Tei: (02p ) 672 2, Bucureeti-Srctomt 2! Suleiman Hila) Et Mizwi USSR
E Frscungsimstut Meisherg 100 Mariguac, Halnamol - Toygavagétu Gabi: 2“0"“ Busses T “ﬁ‘”" BEIAR0, BRETDS o oKD 65 HowietPacarg
ox: spresentative Ditice USSH
Waldhsim/Moeinsber: Hewlelt-Packard France 1S-As 3 scualel 11 46 63 g
s s T AT b Frineabury" immautle Lorsine ‘T:::N?%’gﬁﬁ 8 q?mw MOROCCD SAUD! ARABIA E!avsky Bouead 4174w 12
X 4 oilevarg de Fra o: 1 rue K,,mm orn Electronic Tel 0
O Export Contact AG Zuerich 91035 Evry-Codex IRAN Ces Establishment @igast Dice) TUNISIA Lk 7525 hewpak su
el i D"-Pacgd Franes Hawiet-Packard ran 4. i ogaossmzazz T (o v JUGOSLAVIA
w1040 Bechn 80 RuedoMaiz Mir Emad Avenyie Cable: MATERIG Joarree Tun 230 i gk‘:‘a-Slandaa%xaMm—Plckard
1] el 42-74-12 9y aux Arcl £.0. Box 432418 Gerep Cabie: ELECTA JEODAN il
Telex: 111888 Teh m) 69 45 32 Shran 37T ¢ Agaic : Core 27000 Ljupjana
Qo Yol 883082- Casablance Modem Electronic e Av de Carthage Tl 31 58 79132 16 74
DENMARK asab Establishment Branch)
: OUNTHRIE:
O Howlet ket A5 GERMAN FEDERAL REPUBLIC T 21540 b Ta: 270nsss $.0. Bax 2728 T 5“‘3,%‘3{.& SLEASE
£ DK-32480 Birkarodt Hewiett-Packard GmbH IRELAND Cable: GEREP-CASA Riyadh Telex. 12319 CABAM TN CONT.
Tel, ©2) 81 86 40 Vznusbsumrata‘ F;nnk‘lun vaﬂvgl‘;ﬂgtcw Lid: Cogedr Tel. 62506/66232 Hmm pacgam Ges.m.b.H
= s Bormae Shassa 10 Winrereh, Wokingham 31 tue Orar Siacu Cable: RADUFCO R — Handelska 52
B ol 57408 s di £-6000 Frankturt 56 Berks, RET1 5AR P nea Bt Beanch) Riza San Pehlov A.1205 Viennn, Austra
3 . - 4
Neronh Packar A% et ngk‘sl Frankdurt BE T B e P.0. Box 193 Kavakunere Ankers Tol: 0222)35 16 21 to 27
De-aon Siikabarg Tolex: 04 13249 hpftm d ] Cabile: COGEDIR oy I 2_73269;35 MEDITERRANEAN AND
Te: Deree 71 66 Howlett-Packard GmbH Cablo: Hewpie London NETHERLANDS ‘ olex: MIDDLE EAST COUNTRIES
Tetex: 37409 hpas ok Technioches Biro BBb Hewlatt-Packard Lid. Hewleh-Packard Benelux .V, Yeknim Com., Ltd. HOT SHOWN S
Cable: HEWPACK AS Ncrmvbef r Stmss: 1“8”" 2C Avonbeg Industrial Estate Yan Houven Goedhartiaan 121 Barbaros Bubvari 65,12 CONTAC‘!
“ L oad PAIN Basikyas, tntantiul Hewlet-Packard S.A.
EGYRT D 7 M D(:Angﬂn 1 E\w SLO Hewla:wnciard Espafiols, S.A. Tel: 613 548 Medmmanoan and Middie
VEA JI 2; Amsteivesn 1134 Totex: 23640 East Ope
(mzmauonai Enqmeannu Associales Cah(e K;ﬁg‘c’( W’“"“‘" }" m;&;gaz Tel: £20)47 20 21 el d 15 slox: as, Koiokouom Straet
24 Hugsein Hegan Stre Telex- " o S vy 2% (10 ) Yodical only Pitia Kefalriou
Cag e Bars Boeendort Pion Somvcos fisang) (. NORW Taac K51 Muneridisik Kolioktt Sirkoti GR-Kifissia-Athens, Greece
Te(: 23 B29 manuel-Leutze-Str. 1 {Seestern } Kiimose Road ) Hewlett-} Packard Norge &S Howlett- Paclmd Espadiicia S.A. Mediha Eidem Sokak 41/ Teol: 808337 259429
Telex: 93830 -4000 Duieseldort nane Osterdalen 18 Cotonia Mmmm Yikse! Caddesi FOR OTHER AREAS
Cable: INTENGASSO el {0211) 89711 3, Eire P.0. Box 34 Editicia {ie] NOT LISTED CONTACT
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Appendix F

Error Messages

Number or result exceeds calculating range.

Peripheral device or interface not connected.

Improper step address or storage register specified.

Improper value for operation (e.g., improper scale or axis
parameters).

Program instruction, storage register assignment, or program-
ioaded from tape exceeds available memory.

More than seven subroutines (including special functions)
nested at a time.

LHED Special function just called is not defined.

e

FRoso o BGES o
Incorrect use of @ @ @ (o)) or {7
¥ 3

£OR NEXT

Program or data loaded into calculator not identical to that in
file; this usually indicates a dirty tape head or a worn tape.

YERTFY Program or data in file not identical to that in calculator.

HEOHLG F TLE THFE ~ Attempting to load an empty, extra, or binary file; recording on
an extra file.

EMY OF TREE . End of tape reached during MARK operation. Also indicates a

broken or defective tape; if the tape does not appear to be
broken, (advance it using the drive wheel), replace the car-
tridge, press , and continue.

B The cartridge RECORD slide is positioned to prevent MARK
and RECORD operations.

“These messages are suppressable; see “Flags” in Section 3 of the calculator operating manual.
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Attempting to list, edit, or record a secured program.

Plotter is not connected to interface or the plotter is in a
power-off state.

Input values exceed the parameter limits.

Character specified is not contained in the character set.

Character set specified as standard or alternate is not cur-
rently resident in the plotter.

A PLOTR instruction was attempted while one or both axes
were in LOG.

1. The calculator has attempted to find the LOG of a number
which is <0.*

2. The plotter has received a LOG mode instruction while ane
of the parameters is set to 0. This occurs with the following
instructions: PLOTA, MOVE, SCALE, XAXIS, YAXIS, LIMIT,
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