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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-cofor, 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 98130A 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 PIN 09872-90000). 

Option 002 

The calculator must be equipped with Option 002, two-channel 110, 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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2 Introduction 

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 1/0 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. 

2. Press 8 
"NO AutO 

S-lAlil 

""a. 

3. Switch to the program mode. "NO AUTO 
START 

PRGM 

( PC - DODD 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 to 

control various plotter operations. The instructions can be executed from either the keyboard 

or a program. A key overlay (HP PIN 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 O. A copy of the secondary instruction set in an overlay format can be found in 

Appendix B. 

GO SUB RETURN 
[PLOTA] [PENUP] 

IF X<Y 
[SCALE] [XAXIS] 

MEMORY LD & GO 
[PRNTX] [CPOSI] 

PAUSE 
[PLOTR] 

X=y 
[YAXIS] 

SPACE 
[PENSL] 

FOR 
[MOVE] 

X~Y 

[CSIZE] 

DELETE 
[SLANT] 

NEXT 
[DGTZR] 

NOP 
[ANGLE] 

INSERT 
[FUNCT] 



4 Introduction 

The HP 9872A Plotter 
Information concerning the plotter is contained in the HP 9872A Plotter Operation and Service 

Manual (PIN 09872-90000). Refer to that manual for complete information regarding plotter 

installation, 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 (PIN 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 O. 

PEN UP: The pen is 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 platen area. 

IM .. -.. -. ~] 



introduction 5 

CS!ZE: The labeling character size is set for .75% of P2% ---- P1 distance as the character 

width. The character height is set for 1,5% of the P2Y - PlY 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 cuds (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 STD and AL T sets, 

SPEED: All pen speeds are set at 36cm/sec. 

gYMS: The ASCII symbol mode is turned ott, 

TICS: The axes tic length is fixed at ,5% of P? - P1 paints tor the respective axes, 

AUTOL: The axes tic labeling is turned off. 

LOG: Log plotting 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, AI! pens will track at 36cm/sec. 

APEN: Automatic pen pick up after 65 seconds is on, 
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Stop Key Interaction 

The @~ key interacts with the plotter operations as follows: 

1. During an XAX!S or YAXIS instruction, termination occurs upon completion of the axis 

line segment before the tic is to 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 L~~ light is turned off. The digitizer mode is terminated. 

Front Panel Controls 

~ '~'I~:; 
',=~'·.C .. • 0 

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

WARNING 

DO NOT TOUCH THE PLOTTER ARM OR THE PLATEN 

WHEN THE PLOTTER IS IN OPERATION, THE PLOTTER 

ARM MOVES WITH SUFF!CIENT SPEED TO CAUSE IN­

JURY, 

CAUTION 

THE PLATEN MUST BE CLEAR OF ALL OBJECTS BEFORE 

PERFORMING ANY PLOTTING OPERATIONS. STRIKING 

ANY OBJECTS W!TH THE PLOTTER ARM COULD DAMAGE 

THE PLOTTER. 
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Chart Load 
CHART 

Paper must be loaded before performing any plotting operation. To load paper, press the ,.7.. 
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 1;wJ button. The c:r: light extinguishes and 

the electrostatic paper hold down is activated. 

Pi and P2 
Pi and P2 are selectable reference points. P1 and P2 correspond to the Xmin, Ymin and 

Xmax, Ymax coordinates, respectively. Pi 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 G or 0 and ~. The pen coordinate is entered into 

its respective position. 

Cursor Controls 

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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I ndicator 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 Out of Limit lamp lights whenever anyone of the three possible Out of Limit 

conditions occur. The three possible conditions are: 

1. Out 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 to 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: 

• 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 to use that 

new value for processing PLOTR instructions . 

• 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 occurs 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. 

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 middle of 

the pen fits into the slot in the pen holder. Now press L!j and the pen stable button CD. 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 out. The stable will automatically cap the pens. 

The [][J 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. On the plotter: 

CHART 

a. Press the l6!O button. 

b. Load a sheet of 25 x 38 cm paper (HP PIN 9270-1024) on the platen. Align the 

paper against the guides located on the left and lower sides of the platen. 

c. Press the I~l button and smooth out the paper. 

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

Dynamic Performance Test 
Insert the Utility and Test Cartridge (HP PIN 09815-10004*) into the tape drive and load file 

-27. 

Press 8 0 0 @8 

when the tape drive halts: 

Press 8 @ 

• 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 

PIN 09815-90000) and the Plotter Confidence Test shown in Section 3 of the 9872A Graphics 

Plotter Manual (HP PIN 09872-90000). 

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 P~rform­

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 

line 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 (t .... ~'.:l CD and the 

desired key 8 through 0. The key sequence for the secondary instruction set is ; .... ~'.." 

CD 0 and the desired key 0 through 0 or G G 0 O· Both instruction sets are 

used in plotting 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 PIN 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 sequence must be 

pressed each time an instruction is used. 

13 



14 Plotting 

Initialize Instruction (lNIT) 

F U r'~ C T 

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:UiWA:j 00 0 

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 (SETP) 

Xmin ~ T 
Xmax ~ Z 
Ymin ~ Y 
Ymax ~ X 

The Set Positions Instruction allows you to position the reference pOints Pi 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: 

o ~ Xmin < Xmax ~ 100 

o ~ 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 Pi and P2 

locations. 

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

SETP Example: 

Description 

Set Xmin at 0% of 40 cm. (0) 

808 Set Xmax at 80% of 40cm. (32cm) 

08 Set Ymin at 0% of 28.5cm (0). 

Set Ymax at 80% of 28.5cm. (22.5cm) 
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New P1 

Now Press G and G ' 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) 

W'p~tA)CDO 
Xmin ~ T 
Xmax ~ Z 
Ymin ~ Y 
Ymax ~ X 

The Scale Instruction (SCALE) assigns user unit values to the rectangular area defined by Pi 

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 Pi and P2 positions. 

Pi 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 

1008 Sets the area from Xmin to Xmax into 100 equal units. 

08 
1000 (~t"~~:J CD 0 Sets the area from Ymin to Ymax into 1000 equal units. 
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Pen Select Instruction (PENSL) 

iN':-.:- 00 

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 to be executed. 

The first digit in the X register will determine which pen is to be selected. The digit must be an 

integer between a and 4. 

Entering a value of a 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 CAll- 00 ALPHA.. M Select Pen # 1. 

2 CALL- 00 Altl-MA" M Select Pen #2. 

3 CAll, 00 Select Pen #3. ALPHA" 

4 ;tp~LA:' 00 Select Pen #4. 



Pen Speed Instruction (SPEED) 

F' U I"~ C "f' 
4, 
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Pen# ---? Y 

Speed ---? X 

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

The pen number selects which pen runs at a given speed. Entering a 0 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 

Pen #1 

15 .W~A: 080 Chart at 15cm/sec 

Pen #2 

Chart at Bem/sec 

08 All pens 

Chart at 36cm/sec 
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Plot Absolute Instruction (PLOTA) 

CAll· (';")1 J'AI 
AlPHAi" ~ L..:....J Y coordinate -?> Y 

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: fj.'~A 0)0 

Press ~ before executing this example. 

PLOTA Example: 

5 8 (i''.'H'.:.) 0)0 

15 8 
20(?tp\}.:.) 0) 0 

Description 

Plot absolute at X = 5, Y = 5 

Plot absolute at X = 20, Y = 15 

The pen was up during the first PLOTA instruction. The second PLOTA instruction drew a line 

from X = 5,Y = 5 to X = 20,Y = 15. 



Plot Relative Instruction (PLOTR) 

F'LOTP 
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a Y coordinate ~ Y 

ax coordinate ~ X 

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 X,Y values. If the 

pen was up (raised) prior to the PLOTR instruction, it will be lowered at the new coordinate. If 

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 HUe L. C: T!? I I'·, L.:) c: is 

printed. (See Appendix F.) If you are plotting on an axis and the other axis has been specified 

as a log axis, the same H C: f) L. C T F T f'~ L. C' c; error will be generated. Refer to the LOG 

instruction, page 30 for more information. 

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 G before trying this example. 

PLOTR Example: 

S08 

rmn f.ll f""Zl 
~ ~ L::--I 

Description 

Plot relative X = +SO,Y = +50 

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

30008 

2s(N,\,L.:) 00 Plot Relative X = +25,Y = -30 

CAll· 
ALPHA·· 
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A PLOTR can be done in a negative direction along both axes. 

1588 Plot Relative X = -15,Y = -15 

The first PLOTR moved from P1 to 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 to 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) 

ft.';}. 00 
Y coordinate ~ Y 

X coordinate ~ X 

The Move Instruction (MOVE) raises the pen and moves it to the X,Y coordinate given. The X,Y 

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 PLOT A lowers the pen at that same point. 

The parameters of the move instruction are the desired X,Y coordinate values specified in user 

units. 



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

MOVE Example: 

358 .Cc'.'~. 00 
208 ~l'p\i. 00 

Description 

Raise pen and move to X = 35,Y = 35 

Raise pen and move to X = 20, Y = 20 

Move and lower pen at X = 75,Y = 20 

Pen Up Instruction (PEN UP) 

CAn' 1.\1 ,-;---) 
ALPHA·· ~~ 
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The Pen Up Instruction (PENUP) unconditionally raises the pen. This instruction is useful when 

plotting coordinates which should not be connected by a fine segment. The PENUP raises the 

pen and allows either a PLaTA or PLOTR instruction to be executed without making any 

connecting marks on the chart. 

To execute the PENUP instruction, press: (ktN.J 08 

PENUP Example: 

SO~NTERf 
CALL· 
AlPHA" 1 0 

CAll' 1.\1 ,-;---) 
AlPHA"~~ 

Description 

PLaTA at X = 50,Y = 50 

Raise Pen 

PLaTA at X = 80,Y = 75 

The pen is placed down at (50,50). Then the pen is raised before the next PLaTA instruction. 

The subsequent PLaTA 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), 
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Automatic Pen Raise instruction (APEN) 

fA1~\.'.) (DGJ G 
On/Off~ X 

(0/1 ) 

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

longed 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: 

o Allows the pen to raise automatically 

1 Disables the automatic pen raise 

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

press: lKtplj.:l(DGJ8 

APEN Example: 

o(.\w.:) (DGJ G 
1~(DGJG 

Description 

Set APEN on. 

Set APEN off. 

Draw X-Axis Instruction (XAXIS) 

Start point ~ T 

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 point 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: Lf~~A) (DG:J 

XAXIS Example: 

08 
1008 

Description 

Start drawing the X-Axis at X = 0 

Stop drawing the X-Axis at X = 100 

Place Tics at one-unit intervals 

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. 
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Draw Y-Axis instruction (YAX!S) 

!?tp\}';·) CD 8 Start point -?> T 

End point -?> Z 

Tic Interval -?> Y 

X Intercept -?> X 

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: (.\",,';.l.J (D8 

YAXIS Example: 

Description 

08 Start drawing the Y-Axis at Y = O. 

1008 Stop drawing the Y-Axis at Y = 100. 

Place Tics at 5 unit intervals. 

25G\WAJ(D8 Intercept the X-Axis at X = 25. 



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 (TICS) 

;~';}. (DGJ0 
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FUt··1C:T 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: 

0,,;; 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 

X-Axis tics down; Y-Axis tics left set at 2%. 

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 Example: 

Description 

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 intercept at X = 0, Y = 0 wi" 

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. 
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Automatic Labeling instruction (AUTOL) 

FUt'lCT 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. 
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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. 

+ = Below the X-Axis 

= Above the X-Axis 

left of the Y-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 O. 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@8 label every third Y-Axis tic to the right of the Y-Axis. 

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) 

(il·';".) CD 0 0 
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 1 e6, the SCALE 

instruction for that axis should be from 1 to 1 e6 also.) 

You can label an axis plotted in lOG with the AUTOl instruction. 



The values for the LOG instruction are: 

o allows linear axis plotting 

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 a tic interval of.2 has tic marks 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 1 K with a tic interval of 1 

has tic marks at 1, 10, 100, 1 K.) 

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: (ft.-ciA.) CD 0 0 

LOG Example: 

Description 

Plot Y-Axis in linear 

Plot X-Axis in logarithmic. 

To plot both axes in LOG: 

Plot X and Y axes in logarithmic. 

NOTES 

1. The limits of the LOG instruction must be set by the 

SCALE instruction for proper plotting. 

2. A LOG axis must begin with a non-zero positive number 

or a ' .... ," error will be generated. 

3. Attempting to execute a PLOT A with any negative or 

zero value along a logarithmic axis results in a 

error. 

4. Attempting to execute a PLOTR if either axis is logarith-

mic results in a :,::"': error. 
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Plotting Window Limit instruction (LIMIT) 

(i,".'~,·) 88 8 

1 

Xmin~T 

Xmax~ Z 

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 ~ a 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; ft.~'.:. 888 
LIMIT Example: 

258 
658 
30 8 
50 ft;.l'A: 888 

Description 

Window Limit Xmin = 25 

Window Limit Xmax = 65 

Window Limit Ymin = 30 

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) 

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 ~ line type ~ 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 of line type which can be 

selected are shown below. 

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

1-

2-

3-

4-

5-

6-

Negative value -------------------

The pattern length specifies the repetitive pattern length as a percent of the DIAGONAL 

distance between P1 and P2. 

Entering a 0 for length results in a r",::::' r>::(:?nl',::::::'TE::F' error. 

To execute the LINE instruction, enter the parameters and press: ft.';}. 880 

Line Example: 

Description 

Plot with line type 3 with a pattern repetition of 5% of the 

diagonal distance of P2-P1. 



Automatic Tracking Velocity Instruction (AVEL) 
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On/Off~ X 

(1/0) 

The Automatic Tracking Velocity (AVEL) allows the plotter to plot data at the incoming data 

rate. This results in a smoother plot when the data rate changes very slowly. 

The values for the AVEL instruction are: 

o disables AVEL (initialized condition) 

enables AVEL 

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

AVEL Example: 

Description 

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 9872A Plotter Manual (HP PIN 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 :# i 

This program demonstrates the following instructions: 

INIT 

SETP 

SCALE 

PENSL 

XAXIS 

YAXIS 

Program #1 synopsis: 

1. Draw X-axis from Xmin = 0 Xmax = 100 

2. Draw Y-axis from Ymin = 0 Ymax = 20 

3. X intercept is 50, Y intercept is 10 

4. X tic marks every 1 unit-intervals. 

5. Y tic marks every 5 unit-intervals. 

6. Change pens during execution. 

Enter and execute the following program: 
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Draws y,Axls from Y ~ 0 10 
Y"' 2:0 

X,A~ls inter<:ep! at X = 50 
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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 Y AXIS; 

Tum APElII off 

When the program is re-executed, the pen remains down after the 65 second time period has 

expired. 



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: 
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in steps 13 
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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. 

2. Draw linear Y-axis from 0 to 100. 

3. Label both axes at the specified tic interval. 

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

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

6. 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: 
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1. Draw X axis from Xmin = 0 to Xmax = 100 with tics at 5 unit intervals, 

2. Draw Y axis from Ymin = 0 to Ymax = 100 with tics at 10 unit intervals. 

3. Plot all the line types. 

4. Establish a plotting window with Ymin = 25 and Ymax = 60. 

5. Plot all the line types through the window. 

Enter and execute the following program: 
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&105:3 ~, 
00'~)~l \~:fi::<'r ~3 

from X ~ 0 to 

Y',,",,,l&intel'cepi at Y = 50. 

Pl01 Y,A~is from Y '" 0 to 
y~ 100 

Trcae'lery10 user uMS. 

X4',xiS lJ1tarcept at X,,· 50 
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} 
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B 
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Pen #2 
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Notes 



Chapter 3 
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 (CHi\R) 

Alternate Set # ~ Y 

Standard Set # ~ X 

The Character Set Instruction (CHAR) allows you to select character types from 5 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 95 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. 

47 
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SET 0 SETl SET 2 SET 3 SET 4 

8 # # £ £ (j 
0 9 9 9 9 9 

-0 L [ [ 0 [ 
-0 \ r 9 IE I 

-0 ] ] ] (2) ] 
/'.. 

I G:~) /'.. 
.. 

/'-. .. 

:x 
-0 .. * .. .. 

------ -- . --.. -_ ... _-----_0 
\ ~ 

.. 
"'-, * \ \ _0 { .. * * 

IT 
o 0 o 0 ~ 

I ~ 
0* 0* 

.. -G /'"--../ 

I 

} 
.. .. -0 ~ 

o 0 o 0 ~ 

-8 * I * .. 
/'"--../ 

/'"--../ 0 /'"--../ 

• 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: CAll 
ALPHA· 



Labeling 49 

CHAR Example: 

Description 

Character set 2 is alternate. 

Character set 0 is standard. 

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

CSIZE; ANGLE. 

Relative/Absolute Mode Instruction (MODE) 

CAll 1.\1 ~O 
ALPHA·· ~~ 

0/1 ~ x 
(relative/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: 

o sets the mode as a percentage of P2-P1. 

sets the mode as an absolute value. 

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

MODE Example: 

OftiJA (DuO 
1 AetN. (DuO 

Description 

Sets the ANGLE and CSIZE instructions as a % of P2-P1. 

Sets the ANGLE and CSIZE instructions to their absolute 

values. (degrees or cm) 

The initialized value of the plotter is MODE O. 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) 

."tNA(DD 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 absolute 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 

CAL.l ~1 I:l 
ALPHA· u L.-'-.J 

If MODE::::: 0: Character height = 8% of Ymax - Ymin 

Character width = 4% of Xmax - Xmin 

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 I nstruction (SLANT) 

CAll· 1.\1 r-----;;--, 
ALPHA" ~~ 

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 like 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: Ut.~\) 00 

SLANT Example: 

55 0 CAll' 1.\1 {~ 
OAlPHA"~~ 

Description 

Slant the characters to the right 25° 

Slant the characters to the left 55° 
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Character Labeling Angle Instruction (ANGLE) 

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 + 1 0 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: fN~A 88 

ANGLE Example: 

Description 

30 (NNA188 Label the character string at + 30
0 

15 @AC,'NA·88 Label the character string at -15
0 

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. 



Label I nstruction (LABEL) 

CAll· ~1 CALL· 
ALPHA" ~ ALPHA--

L.fiBEL. 
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Field Width ~ y 

Data~ X 

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 O. 

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 8 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: ACNJA CD fLA,'HLA' 

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 fLA'';}A'' 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: 

flESf f 
~KSJ EP 

(,;\ 
~ 

Advances pen 1 space 1 , 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 E) and :!,Ni, keys retain their normal editing functions. 



TABO@ 0 
TAB 1 @ CD 

TAB2 GJ 0 

TAB3@ 0 

CR-LF 8 

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. 

Backspaces the pen 1 space. 1 
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Executes a carriage return (CR)2 to the beginning of the 

line3 . 

Executes a linefeed (LF)4. The pen moves 1 line closer to the 

front panel controls on the plotter. 

Executes an inverse linefeed (LF-1). The pen moves 1 line 

away from the front panel controls on the plotter. 

The pen executes a combination carriage return/linefeed. 

_ Followed 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 mode. Refer to the description of POSITION on 
the next page. 

3 LINE: A line is equal to twice the character height, as set by CSIZE. 

4 LF: The LF is referenced to the position of the pen at the time of execution of the LF command. 
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POSITION 

The LABEL 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 

2. PLOTR 

3. MOVE 

4. CURSOR CONTROL 

5. CPOSI 

If you execute a PLOT A instruction and then enter the LABEL 

mode, the PLOTA point will become the origination point 

The disadvantages of using the PLOT A instruction are that if 

you do not execute a PENUP before the PLOT A 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. 

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 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 

If you execute a MOVE instruction and then enter the LABEL 

mode, the MOVE point will become the origination point. 

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. 

The CPOSI instruction is normally used to 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-1 . 

It does not require an update. 



LABEL Example: 

CAll, ~1 CAll­
ALPHA·· ~ ALPHA" 

8 
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Description 

LABEL from the Standard Character Set 

LABEL "TEST" 

End LABEL mode 

Print X Register Instruction (PRNTX) 

."NH'A0J8 
Field Width -+ Y 

Data-+ X 

The Print X Register Instruction (PRNTX) allows 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 8 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: 

Data: 

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 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 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, SCI 3). 
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To execute the PRNTX instruction, enter the parameters and press: 

PRNTX Example: 

Description 

Field Width is set at 15 Characters 

Print X register contents (XR = 376) 

CA ll· r-;)1 .--:---\ 
ALPH.·· ~~ 

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 SCI and SCI 3 formats, the decimal point (.) , and + and - signs all 

use 1 space. 
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Character Position Instruction (CPOSI) 

CALL- 1.\1 ~ 
AlPHA·· ~~ 

ALine~ Y 

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 = 

Space = 

The number of lines desired. 

+ value moves the pen away from the front panel controls. 

- value moves the pen towards the front panel controls. 

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:lAclA,,;.'A:) (Do 

CPOSI Example: 

4 n CALC - I.\~ 
OAlP"A"-~~ 

Description 

Move incrementally 5 lines away from the front panel con­

trols. 

Backspace the pen 4 spaces (to the left hand side). 
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ASCII Symbol Labeling Instruction (SYMB) 

ASCII~X 

Symbol 

The ASCII Symbol Labeling Instruction (SYMB) allows you to mark a specified point with an 

ASCII character. The character is selected frorn 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 ASCII 

symbol. A complete listing of the available ASCII 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: 

SYMB Example: 

Description 

Print ASCII symbol "$" 

Then press the desired plotting location 

AT X = 25, Y = 25 

The symbol $ is printed at the specified location. 
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ASCII Character Codes 
ASCII Octal ASCII Octal Decimal 

Character Code Character Code Code 

SP 40 S 123 83 
# 43 35 T 124 84 
$ 44 36 U 125 85 

* 52 42 V 126 86 
+ 53 43 W 127 87 

54 44 X 130 88 
55 45 Y 131 89 
56 46 Z 132 90 

0 60 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 56 151 105 
9 71 57 152 106 
A 101 65 k 153 107 
8 102 66 154 108 
C 103 67 m 155 109 
0 104 68 n 156 110 
E 105 69 0 157 111 
F 106 70 P 160 112 
G 107 71 q 161 113 
H 110 72 162 114 
I 111 73 s 163 115 
J 112 74 164 116 
K 113 75 u 165 117 
L 114 76 v 166 118 
M 115 77 w 167 119 
N 116 78 x 170 120 
0 117 79 Y 171 121 
P 120 80 z 172 122 
Q 121 81 <) 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: 

CHAR 

LABEL 

CPOSI 

New Functions: 

SPACE 

BACKSPACE 

SHIFT 

TAB ° 
TAB 1 

TAB 2 

TAB 3 

TAB S 

TABA 

CR-LF 

PRINT 

Execute the following keystroke sequences: 

1 CALL [';11 f;;-l 0 
ALPHA·· U~ 

CALL' [';11 CAll . 
ALPHA·· U AlPHA .. 

Initialize plotter 

Select pen # 1 

Character set 3 alternate 

Character set 1 standard 

MOVE to Y = 90, X = ° 

Set LABEL MODE 

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

Press the following keys: 

EXAMPLE KEYSTROKE SEQUENCE 

00000GG8yG;J~ 
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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. 

~ 
~~ 

RESET 
BKSTEP 

8 

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 _ and repeat the 

example keystroke sequence again. The print shows the shifted characters for each key. Four 

of the keys (0 88G=::» will auto-backspace to print. One key (~) will not print any 

shifted characters. 

Press @G:J 

Press (J0 
(JeD 
@0 
@0 

Press 8 

Press _ 

This selects the alternate character set. 

Tab 0 The pen backspaces. 

Tab 1 The pen executes a CR. 

Tab 2 The pen executes a LF. 

Tab 3 The pen executes a LF-1. 

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

This removes the shifted mode. 

Now repeat the example keystroke sequence. The characters will be printed from set 3. 

Press 8 This positions the pen at the start of the next line. 

Press _ 

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

3. Six keys (008880) will print with auto-backspace. One key (8)will not 

print a shifted character. Press ."LApLH'." • This ends the label sequence. 

Presss8 

3 CALL· {';\1 ...-:--J 
ALPHA--~~ 

The CPOSI instruction will cause the pen to move incremen­

tally 5 lines on the Y axis and 3 spaces on the X axis. 
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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: 



~j [1 ~j tf F' tJ i~1 C T 
~3 i~J ~) :~:~ ~::-

L.F1BEL, 
f:J~) 1. :::{ Ft 
(1 g ;::: 12! B 

(1 ~3.;? 2 II 
~) ~] ;c~ :3 E~ 

(~ ~J ~:~ ~l L I ~"1 E 
tJ ii~ :;:~ ~) E~ i···~ D ~:~: 

} 

InlM.llzes PloUer 
(DelaUlI values set MODE to 
rdall¥e) 

} Selad?en #1 

MOVElo X ~ O. y~. SO 

Set GSIZE to 5% of Yma:<· 
'" Ymm tor height 

Print Alpha ehamel,,," 

E~ecu\e CR-LF 

End LABEL mode 

} Seleel pen #2 

} SO< MOO' """'0"" 

~~ila:36 c~:~ I ZE~ 
t1~3::!B L.f1E:EL 
j~J04[~ f1 
t)~2!41 t;; 
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} 

Set CSIlE at Scm '" height 

3cm = wi<:!th 

Enter LABEL maCH 

Print Alpha Characters 

End 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 program: 

1. Labels a character string with -15
0 

SLANT. 

2. Labels a character string with + 15
0 

SLANT. 

3. Labels a character string with -15
0 

ANGLE. 

4. Labels a character string with + 15° ANGLE. 

Enter and execute the following program: 



t) ~~:)~):3 
t:j 0 (J !~. 
Ci t::i Ci i::: 
~",' ' .... ' '.~' 'n'" 

~) f~~! [) ~:1 

O[i t!3 
~:i C! I ;2 

L..AE~EL. 
ja~)l~~) A 
f.J ~:J :~~ (i E~ 
n~)~::~l C: 
~) (J :;:~ 2 :D 
~J C~ :~~ :~:~ E~ 

~) ~j :::,: ? L I r',t E 
(;~ CJ :3 ~::: E~ H It <:r~ 

Select Pen #- 1 

MOVE 10 X ~ O. Y " 30 

LABEl. charac!""" at 15
0 

SLANT (10 lilll) 

Enter LABEL mod" 

Pr~nt ,<\!pha Char 9.~t8rs 

} hew!e 2 (R-LF 

~J04~:~ r­
~J ~J ~4· l:~ :D 
(J ra ;:~ ;;3 E~: 

~) (J ~:) B F~ 
tj 0 ::=~ t:~t B 
1] ~~f C: 
(tfi·(~ i D 

~J tJ 1~:; 5 F~ E" ~"1 ~3 L 
;) (j (; "? E ~.~ I) 
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En! ... U,BEL mode 

Print Alpha Characters 

End LABEL mod" 

} 

Prinf cn:U(1 . .cter string at ifj" 

ANGLE (u;» 

Enl", LABEL mod" 

Print AJph<~ Characters 

b1ct LABEL mode 

} Replaces pen 
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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-1. 

fIX 

Press _ 80 to set the printing format. 

Enter and execute the following program: 



1;3 ~} f) iJ F tJ i",i C~ l' 
0002 ~;;-

i;:) (i (} '? ~~:~ T D 
~) (:~ Cf ~::~ ~:; 

Cfti1!~~ 1 
£'j (~ :t 1 ~~t 

~::i 1Z,1 1 2 E t··~ '1".E f~ l 
1) tt :l ~:~ f:1 () l~/ E: 

(1'10 1. 15 C: L. t: f~ F: 
~J~3:t·? ~~C:L 
t} t1 1 r:~ L F~E~ t. L. 
f)t2t2~:0 F~F~ I fiT 
f)~]~~~t TFiE; 

~j (J ~::~ i:~ F' E~ ~"'! ~:;; L~ 
tJ 1;3 :::i !~~j E: ~"1 D 

A , ! 

} IOihali'$S Pln!lBr 

} SelBe! Pen #1 

End LABEL rnode 

Repeat test 

} Replaces pen 
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Example Program #9 
This program demonstrates the SYMB instruction. 

Program #9 Synopsis 

This program: 

Plots an ASCII symbol ($) at the PLOTA points (25,25), (50,50) (75,75) 

Enter and execute the following program: 

If you insert the 8 key before P.C.OOOS, and re-execute the program, the coordinates will be 

connected with a line segment. 



(t ~j Cf."iJ F: L.~ .r~~ C: T 
Ct [1'~}"2 ~. 

~:] [1 [1 .:~! j, 

f:i ~Jt\4 F= f3 r'{·z:;t .. 

} hriilaiiz.,~ Plotter 

} Sel",ct Pen # 1 

J "~w">A'C" ""roo" 

Set sca!~ tor P1 and P2 
bolt> a~e$ are divided into 
t OOaqual parts 
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} Replaces pen 

Ends Program 
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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. 

Cursor Controls 

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 I p~: I 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 fallowed by a PLOTA instruction. 
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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 

DGTZR or INPUT instruction. 

4 ~ T 

3 ~ Z 

2 ~ Y 

~X 

Pen Coordinates 

Y = 50 

x = 25 

Register contents after 

DGTZR or INPUT instruction 

2 ~ T 

1 ~ Z 

50~ Y 

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 !!I button on the plotter's front panel controls. The INPUT instruction enters the 

coordinate information when you execute the INPUT key sequence. 

Digitizer Instruction (DGTZR) 

Yvalue~ Y 

X value~ X 

The Digitizer Instruction (OGTZR) enters the X,Y coordinate of the pen into the registers when 
fENYiiil you press the LJ 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: .ct.';}. (Do 

Then position the pen with the cursor controls. When the pen is at the desired X,Y coordinate. 

press the I~I button on the plotter. The X.Y 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 I~ light is turned off and the 

digitizer mode is terminated. 

input Coordinate Instruction (INPUT) 

Yvalue~ 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: (.c~,,;j.:)(D00 

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: 

~3 1 
Eret;?; 
{1"~~~ ~:~~ i:~ :5 

}. lnit;<lHleS Plotter 

} SoleclPen /I j 

l"'irrA"x-" Y -" 

l~o'"~' -" y -" 
} P~OTR loX = 75, Y = 75 

Endli. Progflim 

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 PIN 09815-90000). Section 2 for further 

information about register storage. 
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I:!] The first half of the program requires you to position the sight and press the " 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 execute the following program: 

(l tiU :;j 1-

f1 (i.!~] 4 F' ·r: f'1 ::~ L, 

[itJ 1.·~1 1. 
({{j. J ~3 0 
(j () 3 ... t~ '3 

} Inltiafizas Plotter 

} S"le"tP"" #1 

Set X~Axls Into 
H'}Q equal units 

S{~t "'f.·Ax!E> into 
1 00 equal units 

Ente.r COt(H~r cOQrdinates 

Enter ·Ci..1rner coordinates 

c }. $1<:1,., ,n C ,D 

:D 
Enter corner coordinates 

t.. ,.... } 
.. Slore,nE,F 

F 

to: } 

H 

En1cf corner coordinates 

Store,nG,H 

StoPPW9f;am. Press RUN to 
$l·art. 

lJ t) :~·f· ~:~ ~:> L. Ct T" f~ 
C1· '3 ?~* '? F.: C: L 

(1{]::~ 5 
iJ 0 ~5 i:: 
,;-", , •••• ~..... "'"'t 

i:J}j::J ( 

t; 
ii 

IJ 
C 

F 
E 

H 
r: 
' .. ;~ 

E~ 
fi 

} Select pen .ft2 

} PLOT A 10 A,S vaiues 

1 ""OTA ill C.D ,",~ 

} PLOTA 10 E,F values 

} PLOTA to G.H "",,,es 

J PLOT.". to A.B valoes 

} RE,!>laces pen 

End.s Program 



Example Program #12 
This program demonstrates the use of the INPUT instruction. 

Enter and execute the following program: 

Cl (1 i;:~l (1 F U ~'-·i C: T 
(iC(t2 ~0 

C(1f:i:31 

(:i (1 (1 ~3 E: ~ ... ~ T E: j;'~ <'f' 
~j(~~~3):) PLC)Tfi 
(1[tl1 ~5 

[i01~~ (1 

} IniH"!;",,m 1"1<>11.". 

} S",hK' Pim #1 

} 'WCA"'" '", , -" 

1 NOm"',,",,'"'' 

} PLOTR to X"' 15, Y = 75 

This will draw a reference figure on the chart. 

~3 (1 ~:~ 0 ~:; 

fJ ~;:) ~2 1 C:1 

r~ ~) :3 1 FJ E r"! ~~ L 
£} ~J :3 :3 E:: r~·~ :D 
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PLom io X = 75, Y = 25 

} PLOTR W )( '.''- 25. Y ".-·25 

} !'!eplac"s P"" 

EndsPrograrn 

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

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: 

08 
10008 
08 
50 Ul~~'.J (Do 

Now press: ft.ii. (D00- 8 

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 performance 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" to 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: 

{~j 0 r~j ~a 
(1 ~J{11 c~'''r 
~~r ~2t C~ :~! l:~ 

~j12f~]4 t 

(~~3 ~j ~:; + 
tl.~) [~'t! 

~~{~~f 01'9 
~Jk31 t 
~2f[f·L·2 1 

j: ~3 r;,}·C~·T 
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could be rewritten like this: 

and still be executed correctly. 

~J~) !~1.:3 
fj0(i4 

F"Uf'{CT 
l? 
FUNC"r 

tn'll2 • 

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: 

0(1(10 (I 

no (j 1.£J) TE R'j' 
oeO;2 1 

(J ~::'i (i ;::; 1 
fj (1 ~::] ~3 ~:J 

!::1~J l}J (1 
~') f) 1. 1 :~; (~ fi L .. E 

f10i:~:t 5 
(1 f~ ,,:;2 ;2 () 

t}{tc.~ 6 EJ·4 T E R"l' 
€~{J.~~··7 1 

~J.D :::f:~; 5 
(J ~3:3 ~4 €~ 
(j ~3 ::~~ 5 ~f f1 ;< 1 :=~ 



can be rewritten like this: 

and still be executed correctly. 

i) ~~ (j:C~ :t 
(:1 ~3 tJ:3 [1 

i) ~~j 121:3 1 
i~j ~J €) :3 ~3 

fJJZJ 1 (1 ~~! 

~J~~ i 1 ~;C:t~1L"E: 
~3t11:3 E~:-·lTERl 
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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 = sin2 X (when sinX is 

positive) and Y = 0 (when the sin X 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 I. G provides the Xmin value and I 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 Band E are used to update G, J, and I. Band E are updated as well. This allows 

you to keep everything expressed as a percentage of the previously set P1 and P2 positions. 

00l~:1::: 0 
U~~104 EHTEPl 
r~ (1 fJ ·:5 t 
(l~iCf(::: e 
l:10fj'94 
~}ei 1 e 1 

(t~·}t .5' 1 
fJ(i 1 f3 1 
rJ~31 7 0 

fj~Jt9 2 
ft0~~0 0 
f~i·t2i ~:~ '1 ~:: T tJ 
f~·(1. ~~ :2 F (J F.: 

liEi24eCL 
[it]:?::) PLOTrl 

(} (1~: Sf t: ['1'1'-\:: F~ t 
uH:30 7 
liH,1;31 5 
(1 [1- J 2 f~ L~ tJ -r .Ff· 
tJti:34 P E::t·{ tJ F~ 
(1 (l :3 6 t..~ E~· ::< ~r 
f) ~3 .~3 ? If E~' ·C~ :::,; 
f30:3E~ 2 
0'~3:3 jt F- E r~i ~;; l. 

1", 
.1) 

Sel p.:m speed to 10crn 

}. Select p~" il1 

Se! l<!st loop to 
start plotting 

pos!1ions, 

C:~Hli 

c: } PLOTAat (0.0) (20,0) 
.. . WMH60,0) (SO.O) (100.0) 

PLOTA to (75.95) 

Rats.es the pen 

c: Repeat test loop. 

Set machine to degrees 

} S<!1ect pen #2 

00,41 (1 

~Zf0 4- 2 =:~ T(t 
~JJJ: r':} :3 :::; ;.r iJ 

~J ~j 4 :::i ~j 

() ~3 5-"f1 i~i 

f.} 0"::~ ~~~ f} 
£1.. f:}.·~i ·~4 5 

{~] (1 ~~ '? f;:'1 

O~~~53 ::iTO 
i;~} (i ·~=i :3 
tl·~3 t) }3 1 

f}0'?·1 [i 
Cil1;?2 ~) 

tj(i'?':3 E,t~·J·ER·t: 

A 

I 

F 

1 

rnput vn!UHS 

Set P1 Bno 1"2. (Xmin = G. 
Xmax ~ .), Ymin= I, 
Ymax = 95) 



{J.~J"? 4, St 
ij"[t'?::i (1 

fj 0 '7'6 t.? 

O~1?9 ENTEF.:l 
f).0,~3 ~j 1. 

t10' 8 t~: E: f~ T E ~~ 'l 
0'~3'~:i !~f ::; I ['1 

Scale x 1r<1111 C tn soo, Y from 
O!q 10 

r: . 1t<>111 C !ll 905, 
} 

Cenerlate number 

,=. -+ ' , r, by UMS of 5. 
t,,, f1.U 

C 

tH39fl IF .-
1] '{1 ~), i i~ c:~ ;<r (j 

PLOTA at C x sinG ~ Ct 1 t 9 f~~ C: L 

~) E1 :) ~:i j::J t .. .(} T M' 
€jJ) t~t 6 f-~ T 
(1 f3 <~i ?~ F~ E:, t+l ~j, ,f~t 
(j (1 ~9' ~3I ~3 

~) 1 f~~'la ;) 

0101 f.;~CL 

SINGLE POINT PERSPECrtvE 
WITH SHIFTING .Pl 8. P2 

iD120 ~ 
t'"a.of r'·f CJ 
>~:J i C. 1 .... 

(vt '~:~',~~ '* 
1;}' r ,~?: ~~ 
0124 
ia -1 ,':~ .5 r~{:E: ;'!: 'r 
() 1 ;:: is F E t,~ U F' 

~1J 1. :;.~~ 3 Ft E: t,~ ::~~ L .. 
[! 1 :3 1 E f'f I~ 
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~I· Updat$ C (Xm!n) 

b 

E 

8 

".. , . ... 
R s"t loop hlflJO 40 times 

Aais$$ tO$ pen 

} RlliJlaces pen 

!:nds 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-executing a program results in a 

rubber ploL 

The examples for the rubber plots use the Dynamic Performance Test. This test can be found 

on the Utility and Test Cartridge (HP PIN 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. 

fi {.1 ~}:5 E t~'·r '1" 'E .~~ 'l 
J.j€f06 7 
~Jt)~}7 
~J·t1 (1.8 

t::-
._1 

EHTERt 

{H;YI3 !:j 
(101.1 EHTEp·t 

ua 13::; 
[i~J·i 4 F UNC T 
~lfH 6 €I 
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This sets Pi and P2 to an area which is approximately half of the full platen plotting area. 

P1 = (25,25) P2 = (75,75) 

Press 8@. The Dynamic Performance Test is plotted below . This effectively 

reduces the physical size of your plot without changing tM SCALE instruction. 

Naturally, if you start with a small plot and move Pi 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 paints in the plot to each other, rather than determining the 

absolute size of the plot. 

'J 

ISl 

~J 
(jj 
.po. 
til 
m 
'..j 
aJ 
(0 
:>­
ill 
Cl 
o 
rt1 
'1 
C') 

I 

(*/-+ )ZAXMAnlS~OdON~l~[IH~j30J8V68L9£PE2T0( +-/*) 

r: ................. ___ ................. _ .. 

)HEWLETT PACKARD PLOTTER DYNAMIC PERFORMANCE VERIFICATION TEST( 
,-----------------------------------------------------------, , , , , , , , ~II 

III 
Ii 

.9.:: _____ _ 

DUAL / Tr' 

/--:JLOTTER 

" * '­, 
+ 

I".~ 

>­
X 
3: 
> 
'::J ", 
m 
0:: 
o 
11. 
D 
Z 
:::;: 
"J 
::( ., 
I 
L'l 
LL 
W 
o 
u 
;;!! 
OJ 
aJ 
~, 

(() 

lI1 
"<t 

gJl 
ISl 
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When this plot is finished, reload file - 27 and insert the following steps. 

~) IJ fJ f;:; 4· 
(j t~ jJ '? ~~1 

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. 

-------
--

• 

; 
I .- : 
I 
I 
I 

1JtIll: 
I 
I 
I 
I 
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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. 

~N" j , • ., •. J'''' :.... .:-. 

t, ri 1 t. r:: 'f' 

[j ~~! 0 ;:~ t 
;~~! ~.:) (I 9 :~:: 

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

on the Y-axis. 
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The resulting piot looks like this: 

" I 
\ 
I 
f 

Here you can see how the character width is determined from the ><max to Xmin distance, The 

characters must occupy their specified width even if this results in their exceeding the Pi 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 iast two examples 

the circular spiral has been changed to an eHpse because P1 and P2 were moved. 



I nstruction Set Flowchart 
The following flowchart is provided to assist you in using your plotter. 

Instructions which must precede other instructions (i.e. LOG betore SCALE) are listed in 

correct sequence to reduce errors. 

This tlowcr1art shoule;! provide you with a workable format that allows you to write working 

programs in a minirna! amount of time. 



Performed 
Pen Speed 
Modification 

SETP 
Instruction 

Perform 
Axes 

Modification 

PLOT 
...----------< Plot 

Perform 
PLOT 

Sequence 

INIT 
Instruction 

PENSL 
Instruction 

DGTZR 
Instruction 

LABEL 
Label >.~----.., 

Perform 
Label 

Sequence 

No 

CPOSI 
i!1struct:on 

STOP 

Perform 
Character 

Modification 

MOVE 
Instruction 
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Pen Speed Modification 

SPEED 
instruction 

APEN 
instruction 

ENTER 

AVEL 
Instruction 
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LOG 
Instruction 

SCALE 
Instruction 

TICS 
Instruction 

XAXIS 
Instruction 

VAXIS 
Instruction 

ENTER 

No 

RETURN 

AUTOL 
Instruction 

Perform 
Character 

Modification 

Set Machine 
Format 

FIX, SCI 
·SCf3 

» 
X 
CD 
(IJ 

s: 
0 
0-
~ 
(") 
n> 
ro+ _. 
0 
::J 





MOVE 
Instruction 

LINE 
Instruction 

PENUP 
Instruction 

LlM!T 
Instruction 

SYMB 
Instruction 

PLOTA 
...... Instruction 

ENTER 

No 

PLOTR 
Instruction 

INPUT 
Instruction 

PRNTX 
Instruction 

"'tJ 
o 
ro+ 

en 
<D .c 
c: 
<D 
:::l 
(') 
<D 

» 
0. 

03 
::J 
o 
([) 
Q 

v 
o ::::: 
::J 
'.0 





Character Modification 

CHAR 
Instruction 

MODE 
Instruction 

CSIZE 
Instruction 

SLANT 
Instruction 

ANGLE 
Instruction 

ENTER 

Advanced Plotting 99 



100 Advanced Plotting 



TAB AlB. 
As Needed 

Press 
Print 
Key 

ENTER 

LABEL 
Instruction 

Press 
Character 

Key 

No 

END LABEL 
Instruction 

Perform 
Tab 0 Tab 1 
Tab 2 Tab 3 

Cr-U As 
Needed· 

r 
Ol 
cr 
(l) 

en 
(l) 
.0 
C 
(l) 
:::J 
o 
(l) 





Chapter 6 
Service 

This section contains a brief description of the interface operation, complete circuit diagrams 

and a list of replaceable parts. 

If 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 (PIN 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 

Transceivers 

Handshake Logic 

Multiplexer 

Drivers 

Address Decoding 

The interface uses negative-true logic. 

U1 and U2 comprise the interface transceivers. Data is 

transmitted from the plotter to the calculator on 8 data lines 

DI01-DI08. Data is transmitted from the calculator to the pIot­

ter along 8 data lines DMO-DM7. 

U6 helps to buffer the handshake between the plotter and 

the calculator. The plotter's handshake lines are DAV, NRFD, 

and NDAC. 

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

and from the calculator and plotter. 

U4 is the driver. The driver sends data to and from the cal­

culator and plotter. 

US 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 02 and the associated circuitry. U9 is 

powered by 03 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 

(J 
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98130A Interface Replaceable Parts List 
REFERENCE -lip-

TQ DESCRIPTION MFR. MFR. PART NO. DESIGNATOR PART NO. 

A3 98130-66503 1 PCA ... mbly 

C1 0180-1704 2 C-F47UF,6V 
C2 0180-0228 1 C-F 22UF, 15V 
C3 0180-1074 C-F47UF,6V 

C4,C5 0160-4387 2 C-F 47pF, 200V 
C6 thru C8 0160-3847 3 C-F .01UF, 25V 

01 1854-0071 1 Transistor: NPN 
02,03 1853-0419 2 Transistor: PNP 

R1 0683-1025 5 A-F 1K, 5% 
R2 0683-6825 3 R-F 6.8K, 5% 

A3,R4 0683-3025 2 R-F 3K, 5% 

A5 0683-1025 A-F 1K, 5% 
R6 0683-6825 A-F6,8K,5% 

R7, R8 0683-1025 R-F lK, 5% 
R9 0683-4725 1 R-F 4.7K, 5% 
Rl0 0683-1025 R-F 1K, 5% 

Rll 0683-6825 R-F6.8K,5% 
U1, U2 1620-1869 2 IC: MC3446P 

U3 1820-1439 1 IC: 74LS258 
U4 1820-1492 1 IC: 74LS368N 
U5 1820-1245 1 IC: 74LS155 

U6 1820-1198 1 IC: 74LS03N 
U7 1820-1112 1 IC: 74LS74N 
U8 1818-2670 1 IC: 16K ROM 
U9 1818-2671 1 IC: 16K ROM 

W1 98130·67903 1 Interface Assembly 

W1-P1 1251-4821 1 Connector, 14 pin micro-ribbon 
Wl-P2 1251-2262 1 Connector, PC Board 

7120-6347 1 Key Overlay 
98130-90000 1 Manual, Operating and Service 
98130-90010 1 Operating Guide 

Interface Connectors 



Interface Cable Wiring Diagram 

Interface Connector 9872A Connector 

Line Pin (Wire Color) Pin Line 

Ground 6 (0) 13 Ground 

Ground 7 
T 

(0) 14 Ground 

Ground 8 

DI01 2 (1 ) 1 DI01 

DI02 B (2) 2 DI02 

DI03 1 (3) 3 DI03 

DI04 A (4) 4 DI04 

DI05 4 (5) 5 DI05 

DI06 C (6) 6 DI06 

DI07 3 (7) 7 DI07 

DI08 5 (8) 12 DI08 

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 

9 Drain Lead 
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Appendix A 
fi<EYjINSTRT XR YR I ZR TI nTR=I--DE~S-C-R--I~P=T=I=O=N==~~=_"-=-_--! f --;-t- I PRINT THE CHARACTER STRING IN 
10< LABEL jDATA FIELD I THE ALPHA MODE. MODIFICATIONS 
i 1 WI DTHJ AND SPECIAL FUNCTIONS INCLUDED. 

I '! I MOVE THE PEN TO THE COORDINATES 
A DI 0 TA I x 0 GI VEN. IF PEN PROGRAMMED UP. 

lil/B\ I.:~A:.;: VALUE VALUE . EXECUTE 'PEN ~OWN' IF REQU I REO. 

,rDVUf _.. I UNCONDITIONALLY RAISE THE PEN. 

I 
'I MOVE THE PEN THE INCREMENTAL I Ie ID'OTD IX IY VALUES GIVEN. THE PEN FUNCTION I 

I l'lfL __ Iff VALUE VALUE i i IS THE SAME AS IN 'PLOTA'. ~ 
l ' RAISE THE PEN. AND MOVE TO THE 

I 0 AJVIIC x Y COORDINATES GIVEN. NO PEN 
jlYf{ YC VALUE VALUE FUNCTION EXECUTED AFTER MOVE. 

I 
INPUT THE 'ENTERED' COORDINATES IE nrT7D X Y IN USER UNITS. CONTENTS OF THE I 

J UlJ I Lff VALUE VALUE STACK MOVED UP TWICE. ' 
.. ASSIGN USER-UNIT VALUES TO THE -

F er ALE I y y x x, AREA DEFINED BY (Pi AND P2) OR 
Jl.Jl, MAX MIN MAX MIN' LOWER LEFT AND UPPER RIGHT. 

1---1----+---- DRAW SOLID LINE X-AXIS. OUTPUT e VA VTS Y TIC x X CHARACTERISTICS SUBJECT TO SOME 
AIlAl, iVALUE INTER MAX MIN PREVIOUS INPUT INSTRUCTIONS. 

, DRAW SOLID LINE Y-AXIS. SAME --

H ,rAllS VA~UE I~~~R M~X M~N I CONDITIONS APPLY AS IN 'XAXIS'. 

I [SIZE WIDTH HIGH 

J IANCLE ANGLE 

K iPRNTX DATA FIELD 
WIDTH 

LlPOSl SPACE LINE 

fv1 PENSL PEN '# 

N SLANT ANGLE 

O:F!JN[T 

SET CHARACTER HEIGHT AND WIDTH. 
LINE=2*HEIGHT SPACE=(3/2)*WIDTH 
PARAMETERS DEPEND ON 'MODE'. 

-- SETS LETTERING riIRECTION~ INPUT 
VALUES FROM NORMAL COORDINATE 
SYSTEM AND DEPENDS ON 'MODE'. 
PRINTS THE VALUE IN THE X 
REGISTER PER THE MACHINE FORMAT 
AND THE FIELD WIDTH PARAMETER. 
MOVE THE PEN POSITION THE 
INDICATED CHARACTER LINES AND 
SPACES. WITH THE PEN RAIS~ED. 
SELECT THE INDICATED PEN. 
A ZERO PEN NUMBER WILL RETURN 
THE PEN TO AN EMPTY STALL. j 

SET CHARACTER SLANT ANGLE. I 
INPUT ANGLE SPECIFIES SLANT 
FROM VERTICAL (+=RIGHT. --LEFT> i 
THIS INSTRUCTION IS FOLLOWED BY 
AN ADDITIONAL KEY ENTRY TO 
PRODUCE THE SECONDARY SET. 

109 
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~ 9815-9872 INSTRUCTION SET 
PRIMARY SET SECONDARY SET 

ICALLII 1 II KEY I ICALLII 1 II 0 II KEY I 
KEY FUNCT XR YR ZR TR DESCRIPTION 

0 SETP 
SET (Pl ~ND P2) LOWER LEFT AND 

Y Y x X UPPER RIGHT. INPUT VALUES ARE 
MAX MIN MAX MIN PERCENT OF FULL PLATEN AREA. 

1 LI14IT 
SETS WINDOW PLOTTING LIMITS. 

~ 
X X PLOTTING OCCURS WITHIN WINDOW. 

MAX MIN MAX MIN INPUT IS IN USER UNITS. 
SET THE LINE TYPE AND PATTERN 

2 LINE TYPE LONG LENGTH. NEGATIVE TYPE VALUE 
SETS SOLID LINE. 

3 CHAR 
SELECT TWO OF THE AV~ILABLE 

STD ALT CHAR~CTER SETS. DESIGNATED AS 
SET * SET # STANDARD AND ALTERNATE. 

4 SPEED 
LIMIT THE MAXIMUM SPEED IN 

SPEED PEN # CM/SEC TO THE SELECTED PEN. 
EACH PEN MAY BE DIFFERENT. 

5 INPU! 
I INPUT THE CURRENT COORDINATES 

X Y OF THE PEN IN USER UNITS. STACK 
VALUE VALUE CONTENTS ARE MOVED UP TWICE. 

6 SYNB 
DECIMAL EQUIVALENT OF ASCII CHAR 

ASCII FOR SYMBOL MODE PLOTTING. 
SYMB (--WITH LINE. +=WITHOUT. a-OFF) 

TICS 
UP DOWN SETS VALUES FOR AXES TIC LENGTH 

7 AND AND I I AS A PERCENT OF PI AND P2 ONLY. 
RIGHT LEFT I I X y SET THE TIC LABELING FREQUENCY 

B AU!OL AXIS AXIS 
, 

AND DIRECTION ON EACH AXIS. 
FREQ FREQ (-=UP OR RIGHT. +=DOWN OR LEFT) 

9 LOC 
INDICATE ONE OR BOTH AXES TO BE 

LOGX LOGY IN LOG BASE la. 
(l-LOG. a=STANOARO) 

NODE 
SET LABELING CHARACTER SIZE A~ 

FLAG ANGLE TO BE CM OR PERCENT OF PI 
CI VALUE AND P2. <a=PERCENT. I-ABSOLUTE) 

A VEL 
SET PEN SPEED TO AUTOMATICALLY 

-I- FLAG TRACK THE INPUT DATA RATE. 
VALUE caaNORMAL. I-AUTOMATIC). 

APEN 
IF NO PEN MOVEMENT OCCURS WITH-

- FLAG IN APPROX 65 SEC. THE PEN WILL 
VALUE BE RAISED. <aeON. I .. OFF) 

INI! 
REINITIALIZE THE SYSTEM TO ITS 

* POWER-ON STATE. 
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Secondary I nstruction Set 
Keyboard Overlay 

DDD DD 
TICS AUTOL LOG INIT 

DDD DD 
SPEED INPUT SYMB APEN 

DDD DD 
LIMIT LINE CHAR AVEL TAB 

I ID I 1 
SETP MODE CR-LF 
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Appendix C 

Character Set 0 
ASCII 

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

characters: 

~ II #$%& I () *+, -. 10123456789: ; <=> 7 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]A 
'abcdefghijklmnop9rstuvwxyz{l }~ 

113 
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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: 

~ II #$%& I () *+, -. 10123456789: ; <=> 7 
@ABCDEFGHIJKLMNOPORSTUVWXYZ[{Ji 
'abcdef9hijklmnop9rstuvwxyZTI~~~ 

Characters which are changed from Set 0 are: 

Set0 octal # Set1 Auto-backspace 
I 47 
\ 134 { 
A 136 t 

137 yes 
\ 

14~ 
, 

yes 
{ 173 1T 

174 ~ 
} 175 ... 
N 176 N yes 



Character Set 2 
French and German ASCII 

Appendix C 115 

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

characters: 

~ II £$%& / () *+, -. 10123456789: ; <=> 7 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[9]A_ 

.. ~ 
'abcdefghijklmnop9rstuvwxyz .. ' 

Characters which are changed from Set 0 are: 

Set~ octal # Set2 Auto-backspace 
6 43 £ 
I 47 , 

yes 
\ 134 9 
.... 136 .... yes 

137 yes 
\ 140 , 

yes 
{ 173 •• 

yes 
174 • yes 

} 175 .. yes 
~ 176 
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Character Set 3 
Scandanavian ASCII 

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

characters: 

~ II £$%& I () *+ , -a 10123456789: ; <=> 7 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ0k0~ 

aD ~ 

'abcdefghi jklmnop9rstuvwxyz ..• 

Characters which are changed from Set 0 are: 

Set0 octal # Set3 Auto-backspace 
g 43 £ 
[ 133 0 
\ 134 £ 
] 135 " .... 136 ~ 

137 - yes 
{ 173 •• yes 

174 • yes 
} 175 .- yes 
H 176 • yes 
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Character Set 4 
Spanish ASCI! 

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

characters: 

! II L$%& / () *+, -. 10123456789: ; <=> 7 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[ iJA 

--,.., 

'a6cdefghijklmnop9rstuvwxyz --,.., 

Characters which are changed from Set 0 are: 

Set0 octal # Set4 Auto-backspace 
# 43 L 
I 47 , yes 
\ 134 
... 136 .. yes 

137 yes 
{ 173 - yes 

174 
H 

yes 
} 175 ,..., yes 
H 176 .... yes 
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Appendix D 

Subject Index 

a d 
Absolute Mode .......... 49, 50, 53, 64, 81 Default Values ......................... 4 
Angle ................................ 52 Digitizer .............................. 74 
ASCII Symbols ................. 60, 61,70 Digitizing Sight ....................... 73 
Auto Label ........................... 29 Disassembly Procedure .............. 104 
Auto Pen Raise ....................... 24 Dynamic Performance Test ......... 10, 11 
Auto Tracking Velocity ................. 35 
Axes ............................. 24,26 

Labeling ............... 25, 29, 33, 40 
Modification Flowchart ............. 95 f 

Flowcharts ............................. . 
Axes Modification ................. 95 
Character Modification ............. 99 

c Instruction Set .................... 91 
LabelSequence ................. 101 

Character Modification Flowchart ....... 99 
Character Position .................... 59 

Pen Speed Modification ............ 93 
Plot Sequence .................... 97 

Character Sets ......................... . 
Alternate ......................... 47 
Standard ......................... 47 
0 ................................ 113 

II 

I 
1 ................................ 114 
2 ................................ 115 Indicator Lamps ........................ . 
3 ................................ 116 Error .............................. 8 
4 ................................ 117 Out-of-Limit ........................ 8 

Character Size ........................ 50 Initialize .............................. 14 
Chart Hold ............................. 7 Input ................................. 75 
Chart Load ............................ 7 Instruction Set ......................... . 
Controls ............................... . Flowchart ......................... 90 

Cursor ...................... 7,56,73 Overlays ........................... . 
Front Panel ........................ 6 Primary ........................ 3 
Pen Up ............................ 9 Secondary ................... 111 
Pen Down .......................... 9 Interface Connection ................... 2 
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I s 
Label ................................ 53 Scale ................................ 17 
Limit ................................. 32 Setting Pi and P2 ..................... 15 
Line .................................. 34 Slant .............. , .................. 31 
Log .................................. 30 Speed ......................... '" ... 19 
Lost ................................... 8 Stop Key Interaction ........ , ........... 6 

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

m 
Mode ................................ 49 
Move ................................ 22 t 

Tab ........................... 54, 55, 62 
Tests .............................. , ... . 

o Dynamic Performance .......... 10, 11 
Systems .......................... 10 

Theory of Operation .................. 103 

Option 002 ............................ 1 
Overlays ............. , ................. . 

Primary ............................ 3 
Secondary ....................... 111 

Over-Range ........................... 8 x 
Xaxis ...................... , ..... , .... 24 

p 
Pi and P2 ...................... 7, 15,17 
Pen ................................... . 

Down .............................. 9 
Installation ......................... 9 y 
Up ................................ 9 

Pen Selection ......................... 18 
Yaxis ......................... , ....... 26 

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

Absolute .......................... 20 
Relative .......................... 21 

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

r 
Relative Mode ........................ 49 
Replaceable Parts List ............... 106 
Rubber Plotting ....................... 86 
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ZAMBIA 5th 001' Blu, S1>< Lt<I. Gabl" BASTEl rei-Aviv KOREA Telell..3858 
~3~t TeaChers Union Building 7 Hare Street JAPAN Samsun.o Bectronics Co .• Ltd. A""yti<"_calOnly R J. Tilbury (Zambia)ltd 

4%-499 BOlJndary Street P.O. Box 506 YOkogawa-Hevdett-Pad<ard ltd. l,lh FlOOr. Oaoyongal< Bldg .. ~~CS!;~ies N.Z. Ltd Tel", HPSG RS 21466 P.O Box 2792 

~:1n\1~~ Queensland 4000 25-5.1-I<A Cable. HEWPACK, SIngapore: lu.aka 
CoIcuIUl roo 001 Chuo 8Jd~, 4tl'l Floor Tel,73793 
ToI,23-0131 4·20, "is '~.a S-chome Choong Moo-Ro, ChunO-Ku, 2~9 Stanmore Road SOUTH AFRICA Cable. A,!:UA mE, lusaka Cable'. HEWPARO Brisbane T .... : 021-76S5 YOdooawa.-lw, ""'-sIl' Seoul Chrlstehureh 

Tel: (23)6811. 778-340112i3~ Hewltttt-PaCkard SOOt!l Afrita 
BANGLADESH C> ... , BLUESTAA DooiI._532 Tel: 892-019 

(Ply I;.LId OTHER AREAS NOTLISTED. 
The General Electric CO. mue StaI' ltd. T":06-3114-6021 Telex: 22575 Cable' DENTAL Ch!lstdwrCh Private ~ Wftndywood, CONTACT~ 

of aan~adesh ltd. Bnandafi House T .... · 523-3824 MALAYSIA Anal)l1ical/Med'cal Only SarKJton, ransvaal, 2144 Hewlett-Packard Intercontinental 
M.agnet House 72 7th &6t1lFlo<>r Vokogawa-HewleH-Packard ltd, Hewlett-Packard Sales SDN BHO MedIcal Supplies N.Z. ltd. Hewlett-Packard CMrtre 3200 Hlllvsew Ave. 
Ollkush3 Commercia/ Area 91 Nehru Place 29-21. Takaido-Higasl'li 3-choma Suite 2,21 r2,22 303 Great King SUeet Oaphne Street. Wendywood. Palo Alto, California 94304 

~~~J\'5~4~9 
_ DelhI 110 024 Suglnami-kl.l. Tokyo 168 Bangunan Anoka53 Raya P.O. Bo,233 S.nctton. 214. +~(4~f6_~~:~~i T.L 634770 & 635166 T~' 03-331-6111 Jalan Ampang: Dvnadln TeL 002-1040,1\ 

Tele:<: 734 T.Io,,031-241i3 ~~. ~~';~~~KWPT6~~3 724 fe~:·~~~f.f91 1fti' 81H17 r~ex: 8-4782 Cabte' HEWPACK PalO Alto 
Cable: GECOAC Oacca cable: BLUEST AR Cable: DENiAL Dunedin Cab:I~: HEWPACK Johanl'l&Sburg T."":03-1-8300.034-8493 

ONTARIO 
Hewlett-Packard ~anada) ltd, 
1020 MorriSon Or. Ott_. K2H 81<7 

« ALBERTA Tel· (513) 820-6483 
Hewiett-Packafd ~anada) ltd TWX,610-563-1636 

0 11620. - 1681h Str .. ' Hewlett-P.ci<ard (Canad'lltd 

-« Edmonton TSM 3T9 6877 Goreway Onve 

~l~~m:1~ r.:'~~~'N1:0 1MB QUEBEC 
:z BRI11SH COLUMBIA MANITOBA NOVA SCOTIA 

TWX: 61~-492-4246 ~en-Packard tanada) Ltd FOR CANADIAN AREAS 

« ~~~~\~~~i~: ft~nG~E~) ltd. 
Hewlett-Packard !:_)LI<!. H.wleIn-l'ackard '::.nada) lid. Hewlett-Pickard ~anada) ltd. 275 Hymus Blvd, NOTUSTED, 

~~~::':~~M7 380-550 C"imr St. 800 W!ndmill Road Hewlett-Packard (Canada) Ltct Polnte Clair. HSR 167 Contact Hewlett-Packard (Canada) 

0 f:~0l)TiM~~3 Winn~R OYl DortmouIh il3B 11l 552_dS .... Tei, (5141697-4232 ltd. In Miss-issauga. 

~~J~~~~ ~l61J-m~~\ TeL 11021469-7820 London N6£ 255 TWX. 6' 0-422-3022 
Twx: 610-821-'6141 TWX, 610-271-4482 Tel· (5191686-9181 Tt)(· 115-821-521 HPCl 

« MEXteO 
PERU 

0 Hewlett-Packard MexicanS, 
ARGENTINA S.A. de C.V Comllat'lla €lec.tro M~ca S.A. 

ir Hewlett-Packard Argentina Av. Penlf!fiCO Sur No 6501 Los Flamencos 145 
S.A ECUADOR Tepepan, XochImHto San Isidro CasiIJa 1030 

W Av. Leandro N. Alem 822·12<' ~::~~:sa:er ~u= Mexico 23, O.F. Umol 
1001 8ueno. Air .. T,L 905-676-4600 Tel. "1-4325 

:i! T.L 31-6063.4.5.6 P.O Bo, 6423 CCI Tele,. 017 -74-507 Tel", Pub. Boolh 25424 SISIORO 
T.lex: 122443 AR ClGY flay Alfaro No. 1824,3~Piso Hewiett·Patkatd Mtxicana, 

Cable: ElMED lima -« Gable. HEWPACl<ARG COLOMBIA Quito 
Instrumentacidn Tel, 453 462 S.A. de C.V SURINAME 

Biotron S.A.C.!'y M. Hewlett-P ....... d dO Brasil Henrik A, lanQebaek & KiM S.A. Telex: 2548 CVEOE EO Ave. Coostrrucidn No. 2184 Surtel RawG Holland NY VENEZUELA 

J: Bolivar 177 1. •. C.ll<!a. Carrera 1 No 48·75 Mont«fey, N.l Grote Hofslr. 3-5 Hewlett·Packard de Venezuela 
1068 Buenos Aires ApartadQ At"o 6287 

C>ble, CVEOE-{J{J"" Tel· 48-71-3~. '8-71-84 P.O. Soli: 155 CA 
I- T~· 30-4846. 34-9356. 34~41\0. 

f:O~~~l 
Medical Ollly Telex: 038·410 Paramaribo P.O. Box 50933 

:;) 33-2663 Hospitaliif SA Tel' 721HL 77880 Caracas 105-
Telex. 011-7595 CasH~ 3590 NICARAGUA Cable' Surtel Las AUlces Norte 

0 Telex: 44400 Roberto Teriln G. Cable: Biotron Banes C.ble, MRIS 609<>1. Aobles 625 33 Transversal 
BOLIVIA Hewlett-Packard dO Brasil Ouito Ap,attado Postal 689 TRINIDAD & TOBAGO Edjl1clo SeOre en Casa K8I/'Im SA l.e.C. Ltda. Instrul'Tlentacion TeL 545-250 Edfficio Teran CARTEL Caracas 107 
Calle PotOSI' 1130 Av, Epiticio P8SSQa, .t664 ~a~e}:~e~~~ 4~~~r1 S A C>ble, HOSPlTALAR-Oulto Managua Caribbean Telecoms ltd tel' 239-4133 \20Imes) 

0 P.O Box 500 ~'RIO de Janeiro-RJ 
Tel: 25114.23412.23454,22400 P.O. Bo,732 Telex. 25146 HEWPACK 

=3ns..~ EL SAlVAOOR Cable: ROTERAN Managua 59 FrederiCk Street Cable' HEWPACK Caracas 
Z La P .. Tel: IPESA 

fe1~~5=in r,i,41530.53221 T .. ", Q21-21!105 HPSR-BR T,'304475 Bulevar de los Heroes 11-48 PANAMA « Telex cwe BX 52!18.1TI 3560082 C, ... · HEWPACK San Si:tvador Eiedfdnico Balboa, S A FOR AREAS NOT USTED, 
Canle: KAVlIN Riooe Janeiro COSTA RICA Te:I.252787 ApiratadO 4929 URUGUAY CONTACT: 

-! BRAZIL Cientffica Costarricense S,,6, Panama 5 Pablo Ferrando S.A.C.el HewleU-Packard 
Hewlett·Packard do Brasil CHILE Ave!1ida 2. Calle 5 GUATEMALA Calle Samuel Lewis Avelllda ltalia 2877 Inter-Americas « I t.e. ltda. ~~~aC=Zn:ac;· ~~: 1204 

San Pedro de Montes de Oca IPESA Edi:ficio "Alta". NQ.2 Casilla de Cafreo 370 3200 HIHview Ave. 
Alameda RIO Negro. 750 Ap'rladO 10";$ Avenida Reforrna 3-48. Cuiclad dt P.n.ma Mc)Rlevldtio Palo Alto. CakfoffUa 94304 a: AlphavlHe Casilla 16475 San .m.. Zona 9 T~· 64-2700 tel' 40-3102 lei /415}8S6-1501 

I- 06400 S.ru&(i SP Correo 9, SantIago T.I.24-38-20. 24-08-19 ~~~~3~e6.66471~5.ext.9 leisx' 3483103 Curundu, Telex 702 PubliC SOOlh Para TWX 910-373-1260 
Tel 429·3222 T~. 30152 Tetex: 2367 GAlGU~ CR C;ma!lOfl6: Pablo Ferrando Cab!e' HEWPACK Palo AIIO :z Cab!e' HEWPACK Sao PIUkt T,Iex, JCAlCAGNI Cabl" GAlGUR Tetell. ... 192 teletro Gu Cable: ELECTRON Panama Cable' RAO!UM Montevideo Telex 034-8300.034-8.493 

W 2179 
0 



FINLAND cab"': HEWPACKSA Hambu'g ITALY POLAND HOWIeII·_d Espallola, S.'. 
AUSTRIA H.wlett·PaokafdOY Tele.: 21 63032 hphh d Hewlett·Packard Italiana S.p.A. Blum InrormacJi TtChrucmej Av Ram6n Ij eaial, 1 Ankent 
Hewf!tl~Pil:ckard Gas.m.b H NiithkahousUJJIi 5 Hewlett-Packard GmbH Via G.Di Vittorio, 9 Hawlett·Packafll Editk:iQ Seviita, planta 9' Tel: 25 OJ 09 . 17 8026 
Handelskai 52 P.O. Box 6 Technisches Bum Hannover 20063 Ce:musco UI Stawl<i 2, 6P ·_1Ie 5 Telex: 42576 OZEK TR 
P.O. SQ,7 SF-00211 Kololnld 21 Am Grossmarld 6 T81~U&~~~/~I) 00-950 Waraz ... Tel: &14454158 Gab!>: OlYUREK ANKARA 
A-1205 VIenna T,I: (90) 6923031 0-3000 "."nodr 91 T,I: 33.25.8B139 67A3 =:-~a:~cl7~scafW)1a SA UNITED ARAB EMIRATES Tel 351621-27 FRANCE Tet: 11511) 4660 01 T8Iex. 311046 HEWPACKIT T,I",: 81 24 53 hepa pi 

~~~&o~d16tead Office) Cable: HEWPAK Vienna Hewl8n~ciard France Tel,,· 092 3259 Hewl81t-Pacitard Italian. S,p.A. UNIPAN E·Bllbtoo 1 Telex: 75923 hewpak a Avenue des Trop;ques Hewlett·Packard GmbH Via TU(3lI3, 14 Biuro Obslugi Technk:znej T.t 23 83 0&/23 82 06 f;"3~h1!.l BAtfRAIN les Ulis Te<:t!niSChes 8uro Nllrnberu 35100 Padova 01-447 Warmwa HeWlett-Packard Espal'lola SA 
Medical Only Bolte Postal. No 6 ~~NJ:~a.: 90 

T~: (49)684888 ul~ska6 CiRamon Gordillo 1 Tetex.8138 
Wael Pharmacy 91401 Or"r-i:edex Telex: 4f612 HEWPACKI Poland (Enllo.) EmitiC ltd (Branch Office) PO. Box 648 T~: (1~ 825 T,I: ~lg563\!'83 Hewlett·PaCkard l(aliana S.p.A. Zaklady Naprawct8 Spmtu EN.lande-10 P.O, Box 2711 
Bahrain TWX· 48f Telfx: 06 860 Via G. Armemni 10 Medyczneoo: T,I: 96·361.13.541.361.13.58 Ahu DhatM Tel 54886, 56123 Hewten-PackiJrd France Hewlatt-Packard GmbH 1-00143 Rome Plac Komuny Paryskiej 6 Te!: 331370~ T,lex: 8550 WAEl GJ ChWljn des Mouilles 'T echmsches Sllro MtlnChen 101(06)546961 90-007 LOdi SWEDEN 
Cable. WAflPHARM 6.P.162 EsChenstrassf: 5 Telex: 61514 T,I·. 334-41,337-83 Hewlett·Packard Svenoe AS UNITED KINUDOM 

:r~r~~~y~ru-(,ading 691lO_lIl 0-8021 Tautklrchen Cabl,: HEWPACKIT Roma Telex: 886981 Entohetsv:\gel1 3, Faek Hewlett-Pil:cl(ard Ltd. 
Tel: (78133 125, T'I: (089)6117·1 Hewlett-Pacurd Italiana S.I).A. $-161 Bromma 20 KI110 Street lane 

~n8 .C8g~~~~~ 
TWX'30&17F Hewlett~Padlard GmbH Corso Giovanm Lanza 94 PORTUGAL +=~,~M?f 05 50 Wlnnet&h, Wo"ldnOham 

Telectra-Empresa 'T6cnlca de aerks RG11 SAR Hewlen..f'aCkard France Technisches Mro Bertin 1·10133 Torino 
Equipamenlos Elktricos S.iIi.r.1. Cabl.: MEASUR!MENT5 T,I. !}734) 784m Manama PEirtcentre de la CEipiiltfe Kaithstrl$se 2-4 T<I:(011) 682245/659308 

T,I: 259978,259958 31081 Toulouse-Le MWaII 0·1000 Berlin 30 Meaical£a.lculators Only ~~. ~;~&~ Fonseca 103 Stockholm T~"JlA7178f.l 
Telex: 8895 K.ALOIA GJ ~Vl~5j~12 T,I: (000)2490 86 Hewlett·~lckard ltatlana S.p.A. P-Ulbon 1 

t1ewlett·Packard Svenoe AB HewleU·Packard ltd, 

BetGIUM T.lexn18 3405 hpbln d Via Pnnclpe t.licoia 43 e.G T.1. (19) 611 60 72 ~!~fsf2~~a Fr4funda 
Trafa~rHOlJSe 

Hewlett-Pacbrd Benelux Hewlett-Packard France GREECE 1..s5126 Catania Gable: TELECTRA L~bon 1~: (001 )49 09 50 ~~f~=:oad I- S.A iN.Y le ligouras Kcstas Karayannis T~.(095)370504 'Telex' 12598 Tele-x: 10721 via 8rornma office Cheslllfe WA14 lNU en Avenue du Cal-Vert. 1. Butml de vente de Marseilles 80mlfOu Street Hew1&t-Pacbrd ltallanil: S.p"'- MedIcal only T,I. (061)928 &<22 

oct (Groenkf3agJaan) Place AotJI.fe de Villenu8Ye Athe". 133 Via Nuoya San Rocco A. Mundmter SWITZERLAND Telex: 668068 B·1170 SrUHaI. 13100 Alx .. en-Provenca Tel: 32 30 3031.l2137 731 CapOi:limome. 62A. lntfH'camblO Mundial de Commio Hewlett-P.ackarn lSehweil) AG 

W Tel: (02) 660 50 50 T,I: (42) 59 ~1 02 
~~\ijJm~~ S.a.r.!. ZO:rCh8:l"stra5se 20 Hewlatt-Packard ltd. 

canle: PAlQBEN Brussels Hewlett-Pawrd France fN"m~On'y P.O. Bo,2761 P.O Bo. 3~7 lygon Court 
2, Allee de Ia Bourgnette CH-8952 SchUeren-Zurich Hereward RIse 

W 
Telex: 23-494 patoben brIJ G. Pil:pathanasSlou & Co. H,whrtt-Paclwd ltaliana S.p.A. Avenlda Antonio Augusto D<Jdloy Road 35100 Rennes 

17 Marni Strm- Via t Masl, 9.6 de Aomar 138 Tel: III F305240 Helesowen, ..J CYPRUS ~~1~\tf44 'Telex: 5 933 ~ ch 
~9PG~'tr!oS Xenopoukn Street 

Ath_l03 ~~O~~I~~~~ P - Lisbon 
Cable' HPAG West Midlands 862 6$0 

C T,I: 5522 91M221 989 f~~~~l:12~~fer p ToI: 1121) 550 9911 
PO. Box 1152 Hewlett-Packard France T,~x: 21 5329 INTE GR JORDAN 

Hewlett-PaCkard (Schweiz) AG Tel~:339105 
C Nicosia IS, rue du Canal de Ia Marne Cabl.: INTEKNIKA Mouasner Cousins Co. Cable: INTERCAMBIO Usbon Chtleau Bloc 19 

Hewlett·Packard Ltd. 67300 Schlltlghelm CH·1219 L. L~non-Gen"". 

::E 
Tel: 45628/29 

i~~ ~Jo~34 ~ 10 
Medical Only PO 8011387 QATAR Wedoe House 

¥:I~~.: :6f~onks Pandehis Technomed HeHas ltd. Amman ~~~8:~t68 if, Conlra<."Ung i~;.Il~R~ ~ 22'h 799, london Road 
52 Skoufa Street T,I: 24907139907 Cable: HEWPArnG Geneva Thornton Heath Hewfett·PackMd France Athen.135 Tel",: SABeO JO 1456 D .... ~~r·~11~J1lo3 C CZECHOSLOVAKIA Imm.euble pEirtcentre Tel: 3628 972 Cable: MOUASHERCO T,I: 22170 SVRIA 

Z 
Vyvojova a ProvOInl laldadna Rut van GOOh 

HUNGARY Te"". «39 NASSER General Electromt Inc, Telex: 946825 
~!~~~~~ ~S:h~~:~o;~y 59650 VlUe~v. 0 Ascq 

MTA KUWAIT Gab~: NASSER Nurl Basha·Armaf Ebn Kays Street Hewlett-Packard Ltd oct i~~~Jo9t~:i 25 Mdszef1lgy ~s Mer$teennikai AI-Khaldiya Trading & PO. Box 5781 10, WesiaySt. T,I· 89 93 41 
P.~~:~ng.safat RUMANIA Damescu. Tele)(: 12133 HMett'PaCkard france Szoloaiatil: Hewlett-Packard Reprez&ntanta Tel; 332487 CuUeford 

oct Instturte ot Medical Biomes Bureau de Vema Hewlett~Packard Service Kuwait ad.n. Ba!cescu 16 Telel(~ 11215 ITlKAL Yorks Wf10 1AE 
lenin Krt. 67, P.O.Box 241 T~: 1l977) 550016 

(.) Vvskumny Ustav lekarskej Sioniky Centrt d' attalres. Paris-Nord 1391Budape,t VI Tel:424910f41 1726 Sueur.atl Cable: RECTROaOR DAMASCUS Telex: 557355 Jedlova 6 Bltlment Ampere Tet: 42 03 38 LUXEMBURG T,I: 15 80 23113 88 85 Medical,.i>ersonaf Ca~lator omy CS·883A6 Rue de la Commune de Paris Telex: 10440 HeY/len·Packard Ltd a: Bratl,lav"'Krama,. 8.P. 300 Telex'. 22 51 14 Hewlett-Packard Bentfux So",' & Co. 1. WaUace Way SAJN.V I.I.R.U.C. Place~ 

LI.. Tel: 4251 93153 La Blenc .... nll C4dex Avenue du COl-Vert, 1 Intreprinderaa Pentru B p 2309 Hltd"n 
Telex' 93229 Hertfordshirt. SG4 OSf 

oct lei: 111)9318850 ICELAND (Groenla'aaglaon) Intrellner"a Damaecua 
t::~*m~J93~~H DDR H:ewtftt..f'act(ard franu Me<II,~Only 8-1170 Bru"el. Sl R~raraa Uffiajefor de Calcul Tel: 18 367,19 697·142611 

Entwic/(jungs!abor der lU Dresden Av. du Pdt. Kennedy ~~~~~~~~~~Jt!nc. Tel. (02)672 22 40 B-dul Prof. Dimitrl& Pompei 6 Suleiman Hila! EI Mlawi 
J: ~~A~~SlnStitu1 Meinsberg ni:og6~~~ Gablfl~ PAlOBEN: Brussels Bucureetl-Sectorul 2 PO. 90,2528 USSR 

I- P.O.!lox 895 'TeJex: 23 494 Tel: 8B·20-70, 88·24 .. 0, 88-67-95 Mamoun Bitar Street. 56-58 HeWlett-Packard 
~~lr~~/MelnstMg Hewhflt-Packlrd Francie ~~R~~6303 

Telex: 118 Demo ..... TeI: 11 46 63 ~:~;=a::I~~ ~,~~~kw 12 MOROCCO a: "Frane&-Evty" Immeuble tOrraSn& OOlbeau SAUDI ARABIA. 

0 Talex· 5187-41 8oilwJ1"d de France Gabl,: ELDING Reykjavik 81 roe: Kiifatclli Moder. Electron" Moecow 101000 
Exporl Contact AG Zuerfctl ~~03Mw~' C .. ablanC8 EmblJ3hment tiea<t Office) TUNISIA T,I: 29-<.20.2' 

IRAI'! Tetex: 1825 hewpak su Z Guenther Forobet' Hewlttt-Patkard Iran Ltd. Tel: 304162 P.O. 9., 1228, 9aglwMah S1T8eI ~~"~~~~~O~t~~ Scnl&gelstrasse 15 HewIett·PaCkard france No. 13, fourteenth St T "ex: 23051122822 - YUGOSLAVIA t040 Berlfn 50, Rue de M"tz Mir Emad Avenue cable: MATERIO T.1. 27 798 Tunis Iskra-Standard..tif:wllrtt~Packard 
W Tel .• 2·74·12 ¥~1~m'14~U3~ A,._ P.O. Box 4112419 Gerep lelex . .40035 Tel: 280 144 MildoSicava 38MI 

tl. 
Tetex: tl1889 Tehran 3, rue d'Aoadi( ClbIe: RECTA JEDDAH COmma ~~OOfl L~~~'l'''6 74 DENMARK Tel: 851092·5 CasabJanca Modem Electronic 1 ter. Av. de Carthage 

0 Hewlett'PaCkard AiS GERMAN FEDERAL REPUBLIC T~ .. : 213405 hewp;, Tel: 27209315 fstablishment I,8ranch) Tum. SOCIALIST COUNTRIES 
Dalav'] 52 T,lex: 23739 P.O. Bo.2128 T.1:253821 NOT SHOWN PLEASE a: Hewtett-Paokafd GmbH IRELAND Gabl,: GEREP·CASA RIV_ Tel ... 12319 CABAM TN 0'·3460 81"""00 Vertriebsl8lltrale Franldurt Hewfttt-Paekard Ltd. T~. 82596M232 CONTACT: 

:J tihtf:U!~p~Ct1~s Bernti' Strasse 111 Kino Street Lane COgeclir Cable: RAOUFCO TURKEY Hewlett-PackarD Ges m.b.H 
Pos1fa<h 560 141l Wlnner.h, Wokingham 31 rue- Omar Siaoui T!KNIM Company lid. Handelwi 52 

W Telex' 37409 hfJaS dk 0-6000 Frankfurt 56 Bn, RGll SAR C ... btanca MOdem Bectronic: Riza San Pehlevi POBox 7 
Hew1ett~Packard AS 1:~I~l~tltsl Frankfurt ~~:E!*~' 78 47 74 

T.1;27 65 40 Establishment t8ranch} Ciddesl No, 7 A·1205 VI.nna, Austo3 

~~~6OJ kUkaborg 
Telex: 21737/23003 P.O. Box 193 Kavaklidere. Anker. T,I: 11222)35 16 21 to 27 

T,,,,,: 04 13249 hpffm d Telex: 847178 Cable: COGEOIR AI~Khohr T.1. 276600 MEDITERRANEAN AND 
+:~x~t:~/~ e: dk HewI'tt·Packard GmbH cable: Hewpie London Tel: «678-44813 le:lax:.42155 MIDDLE EAST COUNTRIES NETKERLANDS 
Cable: HEWPA~ AS ~~~~esre:t~5:b~~ H,wlett-Packa,d ltd. Hewlett-Packard 8enelux N.V. Tekmm Com., Ltd. NOT SKOWN PLEASE 

~~~YM~~~~gustrtal Estate Van Hlluven Goedharttun 121 Barbaros Bulvari 55112: CONTACT: 
.EGYPT O· P.O. !lox 667 SPAm BeSikyas. hI"nbul Hewlett~Packard SA 
I.E.A T Dublin 12. Eire Nl-Amatetv..m 1134 Hewlett-P"kard Espailol., SA lel' 613 5<8 Mediterranaan and Middle 
Inlernil:tional Engineermg Assooates Tel: (Ill) 51.322 T.I: 1120)47 20 21 Tmex: 235M) East Operations 
24 Hussetn Hegazi Street Tel ... 30439 Me<IIcalonty 35. Kolokotroni Street 
Kasr~el-Ami Hewlett·Packard GmbH Medical Only E.M.A. Platia KefaHariou 
Catro Tecl10lsches BUro DUsseldorf cardiac _<:es I,~an<l) ltd. NORWAY Muhendi-s\ik KoIl&ktlt Sirketl GR·Klfissiil-A.then8, Gre&ee 
T,I: 23 829 Emanuef·leutze....Str, 1 (SteStetn) Kilmore Road Hewlett-Packard NOfoe AS HewI,tt'Paokard EspadnOl. SA Mediha adem Sokak 41 ~ T,I: 8080337r.>59t4~9 
Telex' 93830 0·4000 D._doff Artane OsterdaJen 18 Colonia Mirasierra Vaks" Caddo,; FOR QTKen AREAS Cable: INTENGASSO T.1. (0211) 59711 DubHn 5, Eire P.O. Box 34 !dlficlo Julian Ank .... NOT LISTED CONTACT 
SAMITRO Telex: 085.% 533 hpdd d Tel: 111 )315820 134So.ter ... % Costa Brava, 13 Tal: 17 56 22 Hewlett·PaWfll S A 
Sam! Amin Trading Office ~~-Packlrd GmbH _cal Only Tel: !}2) 171180 _d34 cable: EMATRAOE/Mkara 7, rue du Bois-du-Lan 
18 ADdel Aliz Gawish Tedlnisches BtJro Hamburg Cardiac SIN'ViCeS Co. Telex: 16621 flpnlS n H.wlett·Packard Espanola, SA Analytical only P.o. 90' 
Abdlne-Calro WendenslraSte 23 r:~"'o/l~~"'1Il Hewlett·Packard Norge AiS Mltanetadl>21·23 Yilmaz Ozyurek CH·t217 Meynn 2 • Ganey. 
T.l: 24932 V;~=lal ~"'=114 E·8ercefon. 17 MHO Mudaf .. Gad 161S Swltlefiand 
cable· SAMITRO CAIRO G8-*1orthem IreWKI Tel: (3)2036200 (S iHIts) KiZilay T,I {tl'12)8~ 70 00 

ALABAMA 0006 Aero DriVe ILLINOIS MINNESOTA NEWVORK OREGON P.O. S.,42816 
PO 80x 4207 P.O Box 23333 5201 Toliview Dr NOO -N. j)rior A-n. 6 Automation Lane 17890 SW Lower Boones 10535 Harwin Or .. 8290 Whrte:Sburo Dr. San ?::l'0 92123 f:"~ ~s: 60008 

St, Paul 55113 Computer Park Ferry road Hou.ton 77036 Huntsvtue 35802 T,I: (714 279·3200 
TWX: 91&.6117-2280 

ToI: (612) 636-0700 ~~~;ra m~:1550 T.,.atatin 9700l T,I: ~lJ) 776~OO Tel: (205)881-4591 "Tarzana MISSiSSiPPI Tel: (503) 620·3300 ·Lubbock 
8933 E. Roebuck Blvd. ToI: (213) 705-3344 INDIANA 322 N. Mart Plaza 

TWX: 710-444-4961 
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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 
loaded from tape exceeds available memory. 

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

Special function just called is not defined. 

fiX SCI SCI 3 ... ALPHA 

Incorrect use of 0 Q Q [~J [[0 GJ 8 or GJ o 0 0 V FOR NUl IF 

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

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

Attempting to load an empty, extra, or binary file; recording on 
an extra file. 

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 8 ' and continue. 

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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MISSING FOR STMT 

L. 

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 ~O. * 

2. The plotter has received a LOG mode instruction while one 

of the parameters is set to O. This occurs with the following 

instructions: PLOTA, MOVE, SCALE, XAXIS. VAXIS, LIMIT. 
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