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Getting Started

The HP 82242A Infrared Printer Module, when installed in your HP-41C,
CV, or CX, enables your calculator to communicate via an infrared beam
with an HP 82240A Thermal Printer. With this easy-to-use system, you
can print text, generate plots and graphics, and run programs that access
your printer, without the bother of cable interconnections between de-
vices,

The Printing System

We will make reference throughout this manual to the “printing system”. .
The “printing system” consists of your calculator, an Infrared Printer
Module installed in a calculator port, and the HP 82240A Thermal
Printer.

Installing Your Module

CAUTION

Be sure the calculator Is turned off belore connecting or discon-
necting the module. Fallure to do so may damage the calculator or
module, or may disrupt system operation.



8 Getling Started

Your Infrared Printer Module plugs into any of your calculator’s ports.
With the arrow on the module facing up, push the module into a port
until it snaps into place.

Figure 1-1. Installing the Module

Note:

® [f LI 82106 A Memory Modules and the Infrared Prlnter Mod-
ule are installed in calculator ports, the memory modules will
operate correctly only if installed in the lowest- numbered
ports.

B if an 1P 82160A HP-IL Module is installed in a pOrt the In-
frared Printer Module will operate correctly only if; the HP-IL
Module’s PRINT FUNCTION switch is set to DISABLE

® The Infrared Printer Module will not operate correctly if an
HP’ 82143A Thermal Printer is plugged into the calculator

When you install the Infrared Printer Module and turn your calculator
on, there is an approximately 1.5 second delay before the]calculator dis-
play lights up.
Your calculator and printer must be positioned within the limits described
by figures 1-2 and 1-3 to ensure proper communication:

Figure 1-2. Maximum Horizontal Transmitting Distance and
Transmitting Angle :




Gelting Started 9

Figure 1-3. Maximum Vertical Transmitting Angle

Note: The maximum transmitting angles are reduced if any of
the following are also installed in a calculator port:

® The HP 82160A HP-IL Module.
® The HP 82153A Wand.
® The HP 82104A Card Reader,

Disconnecting Your Module

To remove the module, first turn off the calculator. Then pull the module
out of the port and insert a port cover over the empty port.

Using This Manual

Chapters 2 through 7 of this manual describe the printing, graphics, plot-
ting, and programming operations available to you with the Infrared
Printer Module and HP 82240A Thermal Printer. The manual uses single,
colored keys to represent functions not on the calculator keyboard, such
as [ACCOL]. When you want to execute such a function, you can do it in

two ways:

® by using function name [ALPHA).

® by assigning the function to a key using and pressing that key in
USER mode,

For more information on function execution, refer to the owner’s manual
for your calculator.
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In this manual the description of each function is preceded by a visual
guide that summarizes how to execute the function. For example:

(BAX] x [data | E

1
The above guide indicates that you must enter data (a number) in the X-
register of your calculator to execute the [PRX] function from the
calculator keyboard or in a program. ~
4
Here's another example:

k. | aooa

ACA ALPHA [text | |

This guide indicates that you must enter text in the ALPHA register of
your calculator to execute the function from the keyboard or in a
program.

If at any time an error message is displayed by the calculator, refer to the
error message appendix for an explanation of its cause. In certain condi-
tions, there may be a short delay before the calculator displays the
message.

You may have experience using your calculator with an HP 82143A Ther-
mal Printer, or with an HP 82160A HP-IL Module and HH 82162A
Thermal Printer. Many of the print functions built into these two printing
systems are similar to or identical to those available to you! an your new
infrared printing system. Some new functions have been aslded to your
infrared system, and a few functions from the earlier systéms have not
been incorporated. You may choose to review briefly or skip entirely
chapters 2 through 7 of this manual and refer directly to ap})endlx E, “if
You've Used an HP Thermal Printer....” Appendix E summarizes the mod-
ule function set, highlights differences from the earlier prinking systems,
and in some cases refers you back to the main body of the manual for
detailed explanations. :




Controlling Printer
Operations

In following chapters, you'll learn how to print text, generate graphics
and plots, and print information from calculator programs. First, though,
you'll find it helpful to understand how the set of calculator flags and
module functions described in this chapter affect printer operations.
These flags and functions enable you to control how and when printer
operations are executed.

Calculator Flags That Control Printer
Operations

The calculator flags that influence printer operations are user flags; you
can set, clear, and test them.

The Printer Enable Flag

The Printer Enable Flag (flag 21) is used to control printing in programs
that contain specific print functions. Flag 21 has no effect on print func-
tions executed from the keyboard. When flag 21 is set, printing functions
contained in a program are executed normally. When flag 21 is clear, exe-
cution of printing functions in a program is suppressed.

The Double-Wide Flag

The Double-Wide Flag (flag 12) is a special-purpose user flag that con-
trols how characters are printed on the printer paper. When flag 12 is set,
all characters and graphics columns are printed double-wide.

11



12  Controlling Printer Operations

The Lowercase Flag

The Lowercase Flag (flag 13) is a special-purpose user flag that controls
the way letters A through Z are printed. When flag 13 is set, letters A
through Z, including those in program listings, are printed in lowercase
form. (Other characters are not affected by flag 13.) §'§

Table 2-1. The Printer Enable, Doublo-\ﬂldo.

and Lowercase Flags. 4
Flag Set Clear

Flag 21 (Printer Enable) | Printer operations are | In programs. printer
performed normally. operations ‘are ignored.

Flag 12 (Double-Wide) | Characters are accu- Charactersa are accu-
mulated and printed mulated and printed
double-wide. slngle-wldex

Flag 13 (Lowercase) Letters A—Z are accu- | Letters aré‘ accumu-
mulated and printed In | lated and pflnted
lowercase. without change of

case.

The Print Mode Flags é,

The Print Mode Flags (flags 15 and 16) determine the prlnt4
system: !

mode of the

Table 2-2. The Print Mode Flags.

Flag 15 Flag 16 Print JModo
clear clear MAN (inanual)
clear set NORM (normal)

set clear (or set) TH?CE

® In MAN (manual) mode, the printer is idle and does not print unless a
print function is executed by you or a program. In MAN mode, pro-
gram listings are printed left-justified. i

® In NORM (normal) mode, the printer prints numbers and ALPHA
strings that are keyed in, function names as they are executed from the
keyboard, and output from print functions. In programs,? only output
from print functions and the function are printed. In NORM
mode, program listings are printed left-justified.

B In TRACE mode, the printer prints numbers and ALPHA strings that
are keyed in, function names, intermediate and final answers, and out-
put from print functions. In TRACE mode, program hslmbﬁ are printed
in a special “packed” or condensed form. g

4
i



Conlrolling rinter Operations 13

Nate that your calculator clears all special-purpose user flags (flags 11 20)
each time you turn it on. However, once you set any of the printer flags,
the printer will operate accordingly until you clear the flag or turn the
calculator off. Notice that the conditions of the flags do not affect the
calculator’s display.

Functions That Control Printer
Operations

You can control additional printer operations by executing the following
functions.

Turning Print Functions On and Off

When you execute the (print on) function, the output mode of
your printing system is set to PRTON. In this mode, printing operations
are executed normally.*

When you install the Infrared Printer Module and turn your calculator
on, the printing system is automatically set to PRTON mode. The printing
system will remain in PRTON mode until you execute the (PRTOFF] func-
tion (described next).

(When you execute [PRTON], flag 21 is automatically set. If you clear flag
21 in PRTON mode, execution of print functions in programs is sup-
pressed and print functions executed from the keyboard are performed
normally.)

When you execute the (print off) function, the output mode of
the printing system is set to PRTOFF. In this mode, all printing operations
(those executed in programs and those executed from the keyboard) are
suppressed.

* [PRTON) sets flag 55 (the Printer Existence Flag). clears flag 55. Flag 55 is not a

user flag; it cannot be directly set or cleared. It can be tested.
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If you have executed (PRTOFF ), the printing system remains in PRTOFF
mode until you do one of the following;

® Execute the (PRTON] function. ‘

B Execute the [RESETP) function (described at the end of this chapter).

® Turn the calculator off, remove the Infrared Printer Module, reinsert
the module, and turn the calculator on again.

Setting the Print Mode :3

In addition to directly setting the states of flags 15 and 16, you can spec-

ify the print mode of your printer by executing the following three
functions.

(MAN]

e AT

When you execute the [MAN) (manual) function, the print mode of your
printer is set to MAN,

[(NORM]

When you execute the (NGAM] (normal) function, the print mode of your
printer is set to NORM.

(1RACE) !
|

When you execute the [TRACE] function, the print mode of your printer is
set to TRACE,

i R R AT Sl T T DAL M, B T AT R U 3 ST IR S LKA T
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Setting the Delay

X [time 1

The function enables you to specify how long your calculator
waits between sending lines of information to the HP 82240A Thermal
Printer. The number in the X-register is the delay time, in seconds. When
you install the Infrared Printer Module and turn your calculator on, the
delay is set to 1.8 seconds. The maximum delay is 1.9 seconds. (The ac-
tual delay will be the number in the X-register, plus or minus one tenth of
a second.)

can be useful when your calculator is sending multiple lines of
information to the printer (for example, in execution of the [CAT] function
described in chapter 3). To optimize the efficiency of the printing opera-
tion, set the delay just longer than the time the printhead in your printer
requires to print one line of information. (The printhead speed varies
from printer to printer). Be aware that if you set the delay shorter than the
time to print one line, you may lose information. Also, as the battery in
your printer loses charge, the printhead slows down, and, if you have
previously decreased the delay, you may have to increase it to avoid los-
ing information. (Battery discharge will nof cause the printhead to slow to
more than the 1.8 second default delay setting.)
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Resetting the System Control Flags
and Functions 3
(RESETP) |

',-I

When you execute the [RESETP] function, the flags and functions dis-
cussed in this chapter are returned to their default state: |

® Flag 12 clear (characters accumulated and printed slngle-@vide).

® Flag 13 clear (characters accumulated and printed withoui change of
case).

B Output mode set to PRTON.
® Print mode set to MAN (flags 15 and 16 clear).
B Delay set to 1.8 seconds.

([RESETP]returns another set of functions, described in chapter 4, to their
default state. Refer to “Printing the Contents of the Print Buffer’ in chap-
ter 4.)

b s TR L S ATTN A,



3

Standard Printing
Operations

Information stored in your calculator may be printed directly using the
functions described below. These functions are grouped into four catego-
ties in this chapter:

® Calculator functions; when executed, the outcome returned to the dis-
play is printed.

W Print-register functions; when executed, the contents of calculator reg-
Isters are printed.

® Print-program functions; when executed, programs or parts of pro-
grams stored in your calculator are printed.

B Print-key assignments and print-status functions; when executed, cal-
culator key assignments and flag status are printed.

Calculator Functions That Print

There are five standard calculator functions that will, in addition to per-
forming their normal functions (described in the owner’s manual for your
calculator), automatically generate printed output. These functions are

. [AVIEW], (FROMPT), (ABV], and (CATALOG].

Ao | data |

When you execute the (view register contents) function, the con-
tents of the specified register are printed, as well as displayed by the

calculator. The printing system can be set to MAN, NORM, or TRACE
mode,

17



18 Siandard Printing Operations

[(AVIEW) ALPHA | text |

When you execute the [AVIEW](ALPHA view) function, the contents of the
ALPHA register are printed, as well as displayed by the calculator. The
printing system can be set to MAN, NORM, or TRACE n}ode.

t

(PROMPT) ALPHA | prompt! ]

2

If the printing system Is set to NORM or TRACE mode and you execute
the function, the contents of the ALPHA register; (the prompt)
are printed, as well as displayed by the calculator.

ADV

When you execute the (advance) function, either in 4 program or
from the keyboard, any information held in the print buffed is printed on
the current line, and the printer paper is advanced a singléd line. (For an
explanation of the print buffer, refer to “The Print Buffer’ in/chapter 4.) If
the printing system is not operating, your calculator ignores the

command. '

Your HP 82240A Thermal Printer has an ADVANCE switch. When you

activate the switch, the paper will advance one line, but information held
in the print buffer will not be printed.

[CAT) n ;
:
When you execute the (CAT] (catalog) function, your calculstor displays
the contents of any of the calculator catalogs.* When the printing system
is set to TRACE mode, the contents of the specified cataldg are also
printed. When you execute 1, the number of bytes tl'éat each pro-
gram occupies in program memory is printed next to the end of each

program. (Refer to the owner’s manual for your calculator foa a discussion
of bytes.) ‘

L]

* You may wish to use the [DELAY] function (discussed in chapter 2) to improve the print
speed performance during execution of [CAT]. (DELAY] will also improve the print speed
performance during execution of the following functions (discussed later in this chapter):
Frant ] feseGax ), pre ), [ose ), and [9iacs ). ;
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Printing Registers

Six functions enable you to print the contents of certain registers in the
calculator. Any listing can be stopped by pressing [R/S]).

X |data ]

When you execute the (print X) function, the contents of the X-reg-
Ister are printed and marked with ***,

data
data

data
| data

Il

|

X < N =

When you execute the (print stack) function, the contents of the
automatic memory stack are printed and labeled in T, Z, Y, X order.

ALPHA | text ]

When you execute the (print ALPHA) function, the contents of the
ALPHA register are printed. The printed output is left-justified; it lines up
with the left margin.

PRAEG Roo | data
' Ho| data

When you execute the [PRREG ] (print registers) function, the contents of all
currently allocated storage registers, beginning with Ry, are printed and
labeled. When a register contains ALPHA characters, your printer en-
closes these characters in quotes: RB1 = "ABC",
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(PAREGX) X | bbb.eee | Ry |data

Reee l data |

1

The [PRREGX ] (print registers as directed by X) function provides you with
control over which registers you print. [PRREGX] uses a number in the X-
register to control printing. Before executing [PRREGKX], p‘ace a control

number in the X-register using the following format:
bbb.eee

where bbb is the beginning data storage register address,
ending data storage register address. The bbb portion can

and eee is the

,be one to three

digits. The first three digits of the eee portion define thé ending data

storage register. For example, specify registers Rys through
3.007 in the X-register. :

Rg7 by placing

Note that if you enter 3.7 in the X-register and execute the [FRREGX] func-

tion, the contents of registers Ry3 through R3¢ (the higli
data storage register) are printed! Similarly, if you enter
register, the contents of registers Ry; through Ry are p!

est numbered
.07 in the X-

ted.
[

N | data i

(FAZ] zx [data !
X2 ldala g
zYy Idala g
22 [data] ]
EXY ldala 1
]

print the con-

tents of lhe currenlly defined statlistics registers. (Refer ta the owner’s
manual for your calculator for information about and how statis-
tics registers are defined.) When you execute the function, the

contents of all six statistics registers are printed.

D e i AL
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Example: Printing Registers. In this example, we'll print the con-
tents of five data storage registers, and then print the conlents of the
ALPHA register in double-wide and lowercase modes.

Allocate 17 storage registers, then clear them and store 2.0000 in Rys.

EZE) 017
d

2 05 -

Specify Ry, through Ros and print their contents. (HP 82240A Thermal
Printer; MAN mode.)

1.005
(PRREGX]
Rai= @.0000
a2= 9.0809
Ezf 8.3088
65 2:8348

Now print an ALPHA string double-wide. Clear the Double-Wide Flag
afterwards. (HP 82240A Thermal Printer: MAN mode.)

AEFE) 12
STHETCH STRETCH

B(CF) 12

Print an ALPHA string in lowercase. Clear the Lowercase Flag aflerwards,
(HP 82240A Thermal Printer: MAN mode.)

B(5F) 13
SQUEEZE squeeze \
W(cF) 13

Printing Programs

When you execute the or [LIST) functions, programs or parts of pro-
grams that you:have stored in program memory are printed. The print

mode determines the format in which program lines are printed. You can
stop the printing operation at any time by pressing (R7S]. These two
functions are not programmable,
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PRP

it

When you execute the (PRP] (print program) function, a specific program
stored in program memory is printed. The calculator prompts you for the
name of the program you wish to print. Simply key in the name of the
program (by pressing [ALPHA) name [ALPHA]); printing wil! begin at the
first line of the specified program. If you do not specify a program name
in response to the prompt (if you press [ALPHA][ALPHA)), the printer will
print the program to which the calculator is currently posiﬁoned begin-
ning at the first line. (If you are using an HP 41CX calcuiator, or an

HP 41C or CV calculator with an HP 82182A Time Moduld installed in a
calculator port, the time and date will also be printed at the head of the
program listing.) '

¥
1

nnn : 3

When you execute the function, a specified numbet of program

lines are printed. First, position the calculator to the desired program and
then to the line within the program where you wish printing to begin.
Then execute (LIST]. When prompted, key in a three-digit humber speci-
fying the number of lines you wish to print.

Example: Printing a Program. The following programjlistings show
the two format options specified by the print mode. (For program listings,
the format in NORM mode is identical to that in MAN mo le, except that,
in NORM mode, the [PRP] instruction is printed.) The program name Is
SAMPLE. To exccute the example, first key in the program, using the list-
ing shown in the example.

FRENINT-RELEEIE. gt TR



Print the program named SAMPLE.

SAMPLE

Standard Printing Operations 23

HP 82240A Thermal Printer; MAN mode.

5 MLBL_“SAMPLE"

é?

SN

8l

D

!

HP 82240A Thermal Printer; TRACE mode.

N

PRP “SAMPLE"
2.4568" s70"BYE"

4pLBL 01
BAL BoclAT st oxee,

Locate the SAMPLE program and print five lines, beginning at line 004.
(HP 82240A Thermal Printer: MAN mode.)

B(G15)

SAMPLE
B(GTo) (] 004

005

13




24 Standard Printing Operations

Printing Status and Key Assignments

If you wish to review the calculator’s internal condltions,‘:you can use the
{PRKEYS ) and [PRFLAGS ] functions to print this information at any time.

(PRKEYS)

ELIELN WG BEN

When you execute the (PRKEYS] (print key assignments) function, in a pro-
gram or from the keyboard, the keycode of each reasslgned key, followed
by the name of the function or program assigned to each key, is printed.
A keycode Is row-column code of a key’s location on the; keyboard. Your
printer prefixes the keycodes for shifted key locations with a — (minus
sign).

PRFLAGS

When you execute the (print flags) function, from the keyboard
or in a program, the following information is printed:

¥ Number of data storage registers (SIZE = nnn).
M Location of first statistics register (2 = nnn).

| Trigonometric mode (DiiG, RAD, or GRAD). é
® Display format (FIX n, SCI n, or ENG n).

® Status of all flags (F nn SET, or F nn CLEAR).
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Example: Printing Calculator Information.

Print the status of the calculator flags and other information. (HP 82240A
Thermal Printer: MAN mode.)

PRFLAGS h W

mrTTTTTTTTTTTTNTYT ™Y

7

T T YYTY
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Accumulating Printer
Output

4
|
5
;sz

The functions described in this chapter (and the fol]owin& chapter on
graphics) enable you to build up, or accumulate, a string of lt\formatlon in
your printer, and then print the string. You can combine numeric, AL-
PHA, and graphics information in the same string. In this chapter, you'll
learn how to: :

B Accumulate alpha-numeric data from the registers of your calculator,
and numeric codes for a host of characters not available on your calcu-
lator keyboard.

® Accumulate spacing and underlining commands.

® Print your accumulated strings of information.

Your printing system must be set to MAN mode to properly execute these
operations. In NORM or TRACE mode, accumulated information will be
printed prematurely.

The Print Buffer

In the previous chapter, “Standard Printing Operations,” you learned a
number of functions that you can execute to directly print information
contained in your calculator. When you execute these fungtions, the in-
formation to be printed actually makes a short stop in the HP 82240A
Thermal Printer in a special set of registers called the print buffer. The
information automatically enters, then leaves the buffer en route to its
final destination on the printer paper.

In the following sections, you’ll learn how to use the pnnt buffer as a
temporary storage location for information to be printed. The print buffer
is made up of 200 storage locations called bytes. Most types of informa-
tion, such as alpha-numeric characters, occupy one byte in the buffer.
Other types of information, such as mode change commarids (for exam-

[

[ESPISE Lt VP Ve

26



Accumulaling Printer Oulputl 27

ple, the “start underlining function” discussed later in this chapter), and
graphics instructions and custom characters (discussed in the next chap-
ter), occupy more than one byte in the buffer. Appendix C presents a
complete listing of character types and commands and the space they oc-
cupy in the buffer.

Accumulating Characters

When the following three functions are executed, alpha-numeric charac-
ters are accumulated in the print buffer.

ACA , ALPHA |lext ]

When you execute the [ACA] (accumulate ALPHA) function, all of the char-
acters from the ALPHA register are copied and placed in the print buffer
at the end of any string of characters already in the buffer. [AGA] can be
executed from the keyboard or in a running program.

Example: Accumulating Characters. In this example, we'll first
build an ALPHA string in the print buffer using the [(ACA) command, and
then print the string.

Advance the paper (and print whatever Is already in the print buffer).
Place the letters AB in the ALPHA register and accumulate them in the
print buffer without printing.

ADV

AB
Now accumulate the letters CD in the buffer, print the entire string and
advance the paper. (HP 82240A Thermal Printer: MAN mode.)

{ALPHA] CD [ALPHA)

-




28 Accumulating Printer Output

Here is what happened when you accumulated the ALPHA characters

using and then executed [ADV].

. ALPHA Print _
Keys: Register: Buffer: Pr 'f““-
(ALPHA) AB A COC0
(ALPHA)

(AcA) a8 [A](E]C] :
[ALPHA) CD co AlEICIO 1

ALPHA )

ACA CD @ ABCD
(ADV]) co OO0

Remember that the status of flags 12 and 13 also affects h‘Lw characters
are accumutlated in the print buffer. If you set flag 12, charaéters are accu-
mulated double-wide. If you set flag 13, letters A through Z are

accumulated In lowercase.

ACX X |data |

The [(ACX] (accumulate X-register) function operates in the same way as
[ACA], except that when you execute [ACX], information from the X-regis-
ter is accumulated in the print buffer.

(ACx] accumulates the entire formatted number into the print buffer—

the number (according to the current display format) and;the space for
the sign of the number (blank for a positive number, filled with a minus
sign for a negative number). If you wish to omit the initial space for posi-
tive numbers, use (ARCL] and [ACA] to accumulate numbers. You can do
this by pressing [lJ(ARCL] (-] X in ALPHA mode, which récalls the con-
tents of the X-register into the ALPHA register, and then Lsing to
accumulate those ALPHA characters, When you execute (ZE@, a minus
sign will be copied, but not a leading blank for a positive number.

LI AT L e S, LS L e e R
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X Icharacler code j

When you execute the (accumulate character) function, one stan-
dard printer character is accumulated in the print buffer. The number in
the X-register specifies the particular character to be accumulated.

(ACCHR] enables you to accumulate and print many more characters than
are available on the keyboard. Appendix D lists the standard characters
and their numeric codes for the HP 82240A Thermal Printer. Note that
the table includes two characters sets; one when the printing system is in
MAPON mode, the other when the printing system is in MAPOFF mode.

When you execute the (character remapping on) function, the
character set mode of the printing system is set to MAPON. Characters 0-
31 and 123-127 are remapped so that (with the exceptions noted in
appendix D) the character set matches that of the HP 82162A Thermal
Printer and HP 82143A Thermal Printer. You'll find the function
very useful (and in some cases, necessary) if you wish to run programs
that have been written for these two printers and utilize their extended
character set. (Appendix D contains detalled information on this topic.)

When you Install the Infrared Printer Module and turn your calculator
on, the printing system is automatically set to MAPON mode. The print-
ing system remains in MAPON mode until you execute the
function (described next).

When you execute the (character remapping off) function, the
character set mode of the printing system is set to MAPOFF; character
remapping is turned off. You'll note that the character set in MAPOFF
mode matches that listed on pages 18-19 of the owner’s manual for your
HP 82240A Thermal Printer. Also note that in MAPOFF mode, characters
4, 10, and 27 are control characters. Refer to appendix D for an explana-
tion of control characters.
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If you have executed [MAPOFF], the printing system remains in MAPOFF
mode until you do one of the following:

B Execute the [ MAPON] function. :
B Execute the [RESETP] function. 7"'

® Turn your calculator off, remove the Infrared Printer Module, reinsert
the module, and turn your calculator on,

Example1 Accumulating Characters, Single- and Doublo-
Wide. In this example, we accumulate a character that ls‘speclﬂed by a
character code, and print that character double-wide.
First, print whatever is in buffer. Then set the printing system to MAPON
mode and set the Double-Wide Flag. Enter the character code for *a’ in
the X-register and accumulate it. Next, clear the Double-Wide Flag

Enter the number —2.6 in the X-register. Enter an ALPHA string and ap-
pend the X-register to it. After accumulating this ALPHA slring, print the
contents of the buffer and advance the paper. (HP 82240A Thermal

Printer: MAN mode.)

286
| B -mh

(SPACE) = [SPACE]
B(aRcL] (] X
(AcA]

Accumulating Spaces

(SKPCHA) X | number |

When you execute the [SKPCHR } (skip character) function, charactet spaces
are accumulated in the print buffer (character positions are skipped). The
number placed in the X-register specifies the number of spaces to skip.
This function allows you to format Information you accumulate and

print, without entering individual spaces. You can skip up to 24 spaces,
(Your 11 82240A Thermal Printer has a 24 character hne, skipping 24

spaces b the same as esecating, o paper advance))
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Accumulating Underline

When you execute the (start underlining) function, the underlin-
ing mode of the printing system is set to STARTU. An instruction to
underline all subsequently printed characters is accumulated in the print
buffer. The printing system remains in STARTU mode until you do one of
the following:

8 Execute the function (described next).
W Execute the function,

B Turn the prinler off, then on.

When you execute the (stop underlining) function, the printing

system is set to STOPU mode. An instruction to resume printing of all
characters without underlining is accumulated in the print buffer. The

printing system remains in STOPU mode until you execute the
function. When you turn your printer on, the printing system is automati-
cally set to STOPU mode,

Example: Accumulating Characters With and Without Under-
fining. This example shows how to accumulate characters with and
without underlining in the same ALPHA string.

Print whatever is in the buffer, advance the paper, and accumulate the
STARTU command.

ADV

Enter an ALPHA string and accumulate it.

{ALPHA] E [SPACE] (ALPHA)

ACA

Now accumulate the STOPU command. Enter a new ALPHA string and
accumulate it. Print the contents of the buffer and advance paper.

(HP 82240A Thermal Printer: MAN mode.)

{ALPHA] F [ALPHA]

ADV

EF
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Here is what happened when you accumulated {STARTU]and [STOPU)es-
cape sequences in your print buffer while accumulating a string of text.
(We'll represent the STARTU command by !I, the STOPU command by
$$.) A

Keys: nﬁ;z::" Print Buf(er: l!’rlnler:

(STARTU) MMC0O00c] j
(ALPIA] E ’
e [MOOO0O0O0O0
;
(AcA) e~ [MECOOO /
(sToFD) e~ [OOEICEEC]

Paa) F F o [TAECIEIEC]

(AL

(ALPHA

F IDEOEEE | H
o r  OOO0OOO0 |

Printing the Contents of the Print

Buffer IE“

After you have accumulated the desired characters in the print buffer, you
can instruct the printer to print the contents of the buffer. The contents of
the buffer are printed left to right—the first character place:l in the buffer
is printed at the left, and the last character is printed at the right. The
buffer clears as its contents are printed.

(DY)

When you execute the [ADV](advance) function, the contents of the print
buffer are normally printed right-justified; lined up with thé right margin
of the paper. If the information in the buffer exceeds 27 abytea, the in-
formation is printed left-justified.
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{PRBUF)

When you execute the [PRBUF] (print buffer) function, the contents of the
print buffer are printed left-justified.

In addition, the Information in the print buffer is printed when:

® in MAN, NORM, or TRACE mode, you execute any of the functions
described in the previous chapter, “Standard Printing Operations.”

® in NORM or TRACE mode, you execute any function whose name is
printed when you execute the function in these two modes.

FMT

When you execute the (format) function, the formatting done by
(ADV] and (PRBUF] is superceded, If is executed before or after accu-
mulating a string of information in the buffer, the string is centered on
the printer paper. Centered lines are centered to the nearest dot position
in the printed output, If s executed between accumulated strings of
information, the strings are separated (and left- and right-justified).
will not format any string that left-justifies.

Example: Printing the Contents of the Print Buffer Using the
, [PRBUF], and Functions. In this example, we'll print the
same ALPHA string in four different formats.

Accumulate the ALPHA string HI THERE and then accumulate character
33, °I". Print the complete string right-justified. (HP 82240A Thermal
Printer: MAN mode.)

[ALPWA] HI (SPAGE) THERE
::]—_—]fg:“ HI THERE |
33 [ACTHH]

Print the same string left-justified. If you have not changed the contents
of the ALPHA or X-registers, you can simply execute the accumulate
functions again. (HP 82240A Thermal Printer; MAN mode.)

HI THERE | H
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Now print the string centered using the (FMT) function. (1P 82240A
Thermal Printer: MAN mode.)

(FMT] .
ACA] ‘
llégc_:mn HI THER§ ! H

ADV

4 .
Print the ALPHA string separated from character 33 by executing the
(FMT] function between accumulation of the ALPHA strlngfand character

33. (HP 82240A Thermal Printer: MAN mode.) j

IACAI T

(Fci) HI THERE ,_ !
[ADV) . ' !

When the print buffer is filled, the printer automatically pri(i"tts one line of
information to provide additional space. However, some information may
be lost when this operation is performed. If informatlon ig lost by over-
flowing the buffer, the *%" character is printed. In such a1 case, your

printer may require a linefeed command ([ADV] or rﬁﬁlﬁl) to resume
printing,.

When you execule the function, the printer modeL described in
this chapter are returned to their default state:

® Character set mode set to MAPON.
8 Underline mode set to STOPU,

Note that when you execute (RESETP), any information in the print buffer
is printed and the buffer is cleared. (Accumulated information is first
grouped into 26- to 28-byte packages in the Infrared Printér Module be-
fore being sent to the printer. When you execute [RESETP], any
accumulated information in the module is lost.)

(Remember that also returns the system control ﬂ”ags and func-
tions to their default state, as described in “Resetting the System Control
Flags and Functions® in chapter 2.)

e D SRR R e



Graphics

Special graphics functions described in this chapter afford you precise
contro} over the smallest component of printed information, the individ-
ual dot. Using these functions, you can build and print your own special
characters and non-character graphics. In this chapter, we’'ll show you
how to:

W Specify a column of dots using graphics functions.

® Accumulate columns,

® Skip columns,

® Build, accumulate, store, and print your own custom characters.

W Build a graphics pattern using a “specified length graphics sequence”’.

Your printing system must be set to MAN mode to properly execute these
operations. In NORM or TRACE mode, the contents of the print buffer
will be printed prematurely.

The Character Matrix

All standard characters are defined by dots in a five-by-seven character
matrix. To provide spaces between standard characters, two empty col-
umns and an empty row are added to form a seven-by-eight full matrix.

5 x 7 Character Matrix 7 x 8 Full Matrix Printed Character
ROOOm omgoomo
ROooom OmOoom0
ompomn oomOom0O0O
ogomgd———-goomoog—————» b
omom0 oomomon .
mOoOom omgacomo
ROOOm ] _Injuin] @]
aoooooo

Figure 5-1. The

(7]

haracter Matrix.

as



36 Graphics

Using graphics functions, you can actually tell your HP 82240A Thermal
Printer which dots to print in each of the 166 columns of a printed line
(including the one row and two columns left blank with standard

characters).

i

Specifying a Column of Dots ! J

You'll use a column print number to specify which dots to print in a par-
ticular column. Each dot in the column is assigned a numerlc value, as
shown in the following IHustration. To calculate the coldmn print num-
ber, simply add the numbers for the dots you want go print in the
column; the sum is the column print number. The column print number
can be 0 through 255,

Value Dots to Print Print Entry
1 [ ] 1

2 ] 2

4 a

8 O]

16 0

32 BN 3

64 || 64

128 O

991—Column Print Number

Value Dots to Print Print Entry
1 [ ] 1

2 [ ] 2

4 n 4

8 [ 8

16 ] 16

32 ] 32

64 [ | 64 -

128 B 128

255 -«—— Column Prinf Number

Figure 5-2. Calculating the Column Print Ngmber.
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Accumulating Columns

X le-p number ]

When you execute the (accumulate column) function, a single dot-
column is accumulated in the print buffer. The specific dot pattern is
determined by the column print number in the X-register.

Example: Bullding and Printing a Graphics Pattern. The follow-
ing example shows how to accumulate and print the nine-column pattern
shown below.

sl | Iniuin] | In

2OmEOO0OmRmO

4 000Oooooon
sOmooooomg

1 MROOCCO0ORN

2 O0Omgoom0O0O

64 OOOmMEEOO0

128 OOOOODOOOO

Column Print Numbers — . 18 35 64 35 18

First clear the print buffer and advance the paper. Then enter and accu-
mulate the ALPHA string A FINE DAY.

(ALPHA] A [SPACE] FINE [SPACE)
DAY [SPACE] (ALFHA]

Now accumulate the first four column print numbers for the dot pattern.

18 (AccoL ]
27 (Accol)
35 [AccoL]
64 (AccoL)

Accumulate column print number 64 two more times.

Accumulate the last three column print numbers and print the contents of
the buffer. (HP 82240A Thermal Printer: MAN mode.)

35

27 (Accot ) A FINE DAY U

16

'
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Skipping Columns

[skecoL ) X I number l
H

When you execute the [SKPCOL) (skip column) function, ag specified number
of blank columns is accumulated in the print buffer. The number in the
X-register indicates the number of columns to skip. You can skip from 0
up to 166 columns using [SKPCOL . (Your HP 82240A Thermal Printer has
a 166 column line; skipping 166 columns is the same as executlng a paper

advance.) ﬁ

Building Special Characters |

If you want to repetitively print a custom character that is not in the stan-
dard character set, you can use the following special-character functions
to build, and print a custom character that can be stored and recalled.

BLDSPEC X {c-p number

Y | reserved

The (build special character) function uses up to seven column
print numbers, one at a time, to define the dot pattern for your special
character. Be sure to clear the X- and Y-registers of the talculator (press 0
{ENTER®]) before beginning to build your special charpcter.* Execute
(8LDSPEC] for each of the column print numbers, leftito right. As you
execute [BLDSPEC ), a character representation is built in t’m X- and Y-regls-
ters and displayed by your calculator. (The display In otherwise
meaningless.) The representation can be stored in any register for use at
any time. If you specify more than seven print column& earlier numbers
are lost—only the last seven numbers will be used to form the character.
If you specify fewer than seven numbers, blank columns will remain in
the undefined left part of the character.

* The (6{DSPEC) function will execute correctly If numeric data is present in the X- and Y-
registers. It will not execute correctly if alpha data is present in these registers. You can skip
the register-clearing step if numeric data is present in the X- and Y -registers.
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Note that your special characters can use columns 1 and 7, which are left
blank when standard characters are printed. Unlike ACCOL J-accumulated
graphics, special characters cannot use the eighth (underline) dot in each
column,

X |representation |

When you execute the (accumulate special characier) function, a
special character is accumulated in the print buffer. The X-register must
contain the character representation generated by the [BIDSPEG] process.
(The representation may be recalled into the X-register from a register
where it has been previously stored).

Example: Building, Storing, and Printing a Special
Character. Following is an example showing how to build, store and
print the special character shown below.

jqmin]l 1 1 | Im

20R0O00000

4 O0R0O0OO00O0

s OMO00o0on

ARl T 11 1m

32 OQOOCO0o0g

sa0EEEREND

0 8t 81 0

Column Print Numbers —» 78 81 81

Clear the X- and Y-registers. Then build the special character and store its
representation in Rg,.

0 [ENTER?]
0 (BLDSPEC]
78 [BLDSPEC]
81 (BLDSPEC]
81 (BLDSPEC)
81 (BLDSPEC)
81 (BLDSPEC]
0 [BLDSPEC]
(s10) 01

Clear the X-register, then enter and accumulate the ALPHA siring A_.
®
[ALPHA] A (SPACE] [ALPHA)

ACA
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Now recall and accumulate the special character representation. Then en-
tee and accumulate the ALPHA string _B and print the contents of the
buffer.

01 f
(AGSPEC) AGCB
(ALPHA] (SPACE] B [ALFIIA) i

ACA

| PRBUF |

IACSLERY P

Justification and Formatting'of
Graphics

When you use the function to print graphics strings, your
HP 82240A Thermal Printer will left-justify:

® Any graphics string greater than 27 total bytes in length. (2 bytes are
always accumulated to begin a graphics string.)

W Strings that contain information accumulated with the or

functions, unless the (ACCOL} or [AGSPEC }accumulated in-
formation begins the string.

® Any (ACCOL} or [ACSPEC}accumulated string that dontains a mode-
change instruction ((STARTU), (§T0PUJ, [SF] 12, or [TE] 12).

The [FMT) function will not format any graphics strini that left-
justifies,

Graphics in MAPOFF Mode

All the graphics functions described in this chapter opetate identically in
MAPOFF mode. Additionally, in. MAPOFF mode, youqrcan use control
character 27 to begin a specified length graphics sequence. To Initiate such a
sequence, use to accumulate control character 27. Then use
[ACCIA] to accumulate nan (a number from 1 to 166 that specifies the
length, in bytes, of the graphics sequence.) (You must calculate the num-
ber of bytes in the string before iInitiating the graphics iequence.)
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In a specified length graphics sequence, all data bytes generated by accu-
mulate functions or mode changes are treated as graphics bytes (as
column print numbers).*

In a specified length graphics sequence, left-justifies any graphics
sequence grealer than 27 total byles (as in standard graphics operations).
However, right-justifies sequences that are less than 27 total bytes
and contain imbedded [ACCOL] or [ACSPEC] instructions or mode change
instructions. does not format any string that (ADV] left-justifies.

* A useful application of a specified length graphics sequence utilizes the (XiDA} function
(built into the HP-41CX calculator, the HP 82180A Extended Functions/Memory Module,
and the HP 82183A Extended 1/0 Module). transfers into the ALPHA register the
equivalent ASCII character for any number (character code) entered Into the X-register; you
can enter up to a 24 character string inlo the ALPHA regisier. In a specified length graphics
sequence, when you subsequently execute [ACA), each successive character code in the
siring is treated as a column print number. The string can of course be stored and recalled,
since it is in the ALPHA register and thus can be used in the same way as a special charac-
ter bullt with [BLDSPEC) and accumulated with [AGSFEC). Remember that a special character
built with may be only seven columns wide and cannot utilize the eighth row of
dots in the character matrix, while a graphics pattern bullt with (XT0A] can be 24 columns
wide and can utilize the eighth row of dots.



Plotting

Using the five plotting operations described in this chapter, you can plot
any valid single-valued mathematical function. {
In this chapter, you'll learn how to:

B Use the elements of the standard plotting format.

® Plot with special characters,

B Use an interactive plotting operation called [PRPLOT)

B Use plotting operations in a program.

¥ Use plotting functions that generate individual parts%of a plot.

Your printing system must be in MAN mode to properly execute these
plotting operations. In NORM or TRACE mode, the contents of the print
buffer will be printed prematurely.

Let's begin this chapter by showing you the capabilitie of the plotting
operation called [PRPLOT].

Example: Plotting a Function. In this example, we;l plot the
function

y = sin x

This example assumes that your calculator is in degreed mode and the
allocation of data storage registers is [SIZE] 017.

First, enter a program that computes the function. (The program name is
WIGGLE))

42
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Keys: Display: Description:

:

_Eien)

#(e0)

ALPHA ] WIGGLE Names the progam.

ALPHA) 01 LBLTWIGGLE

02 SIN Computes sin x and leaves the re-
sult in X,

BGeI00G Ends program.

0.0000

Next, clear register Ry; ([FRPLOT) uses Rp3.) Then, execute [FRPLOT); your
calculator will prompt you for plotting information. (Plot the function for

x from 0° to 360° in steps of 30°. To allow room for y values close to —1
and +1, draw the y axis from —1.1 to +1.1, Draw the x-axis at y=0)

Keys: Display: Description:

0 03 0.0000 Clears register R03.

NAME? Begins plotting routine. Displays
NAME prompt.

WIGGLE Y MIN? Enters program name. Displays Y
MIN? prompt.

1.1 Y MAX? Enters minimum y value. Displays
Y MAX? prompt.

1.1 AXIS? Enters maximum y value. Dis-
plays AXIS? prompt.

0 X MIN? Enters x-axis location. Displays X

MIN? prompt.
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Keys: Display: Description:

0 X MAX? Enters minimum x value. Displays
X MAX? prompt,

360 X INC? Enters maximum x value, Displays
X INC? prompt. !

30 Enters x increment value. Begins
printing,

HP 82240A Thermal Printer: MAN mode.

BTG

SN

1.10

-]
L}

T

0,00

OMENPot=e O LMD

OOV ORTVOODO

® ® 8 # 8 & 8 5 & » & 0B
"

(PAPLOT] automatically supplies each x value, runs your Ifunction program
(WIGGLE), and plots the calculated point using the y value returned in
the X-register.

In the following sections, we‘ll show you in more det!il how [PRPLOT
and four other plotting functions work, beginning with a description of
each of the parameters in the basic plot format.

The Printer Plot Format

Two basic plotting operations, (PRPLOT]) and [PRPLOTP], generate plots us-
ing the format shown in the previous example. This formiat is described in
detail in figure 6-1, Three other plotting operations gonerate individual
parts of a plot, enabling you to customize your plots aaccordlng to your
needs.
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X <UNITS=m> 4
Y <UNITS=n>~

YMN Y MAX }<_y-Axls Labels
/]

}<——Unll Values

AXIS
N - y-Axis
X MIN X 1
X
X
X
x
X
X
xx x-Axis, Labels, and
X Plot of Function
X
X
X MAX X 7

Figure 6-1. The Printer Plot Format.

The unit values are automatically determined by [FRPLOT), (PRPLOTP),
and [PRAXIS]. ([PRAX1S] is described later in this chapter). Unit values en-
able the axis labels to be printed in a shorter form. The X unit value
applies to the numbers down the left side of the plot. The Y unit value
applies to the numbers across the top of the plot. For example, a unit
value of E—2 means the numbers along the axis are expressed in units of
1072,

The y-axis labels must be specified either from the keyboard or in a pro-
gram, according to the plotting operation being performed. Y MIN and Y
MAX represent the minimum and maximum values of y to be plotted.
AXIS represents the position on the y-axis where the x-axis is to be
drawn. (If NONE or any other ALPHA characters are specified for AXIS,
no x-axis is drawn.)
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The x-axis labels must be specified using three numbers; X MIN, X MAX,
and X INC. X MIN and X MAX represent the minimum and maximum
values of x for which the plot will be drawn. X INC determines the size of
the step between values of x: if X INC is positive, x increases in steps of X
ING; if X INC is negative, x has that many equal increments from X MIN
to X MAX. For example: ;

4
Parameters Function plotted at these values ’1
X MIN 0 i
X MAX 360 §
X INC 10 0,10,20,30,40....,360 (10-unit Incremen“ta)
X MIN 0 ]
X MAX 360 a

XINC —10 0,36,72,108,144,...,360 (10 equal increments)

The y function values that are plotted are computed by the function pro-
gram that you provide. It can be any program that uses d number in the
X-register and returns a corresponding y function value t J the X-register.*
(If the program returns a y function value greater than Y MAYX, that value
is plotted at Y MAX. If the program returns a y function value less than Y
MIN, that value Is plotted at Y MIN.) The function prog'i-am should not
alter registers Rog through Ry,—these registers are used ' y the plotting
routine. (Register Ryg contains a copy of the x value plated into the X-
register.) :

Plotting with Special Characters

All but one of the plotting operations use register Ry, to specify the plot-
ting symbol. If the contents of this register are numerlc, the plotting
symbol is a small “x”, If Rg3 contains a character representhtion generated
by [BLDSPEC], that special character is used to plot the fun?ctlon. If you do
not specify a plotting symbol, clear Ry (by pressing 0 [E_Tﬁ_] 03) to ensure
that an unwanted symbol is not used.

* When exceuted from a program, the [PRPLOT] operation uses cither (a) theee subroutine
levels or (b)) two subroutine levels more than the number of subroutine Jevels in your func-
twon progeam, whikhever is greater (Refer to the owner's maniad for Jynm calcabator for
meve antoravstions aboat the allowed namber of peading sulnoutine, )
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Interactive Plotting

Roa I plot symbol I

When you execute the [PRPLOT] (print plot) operation, a plot of your pro-
grammed function is printed. [PRPLOT] prompts you for the information it
needs to construct the axes of the plot. Then it uses the program that you
have already stored in program memory (your function program) to plot
the actual values,

Registers used by [PRPLOT] include registers Rgg through R, ;. These regis-
ters store plotting information. Before you execute [PRFLOT], you must be
sure that storage registers are allocated to at least(SIZE] 012. In particular,
the contents of register Ry; specify the character (the plot symbol) used to
plot the function.

If you allow [PRPLOT] to execute to completion, the display format will be
set to (FiX] 4, regardless of the format that was in effect when [PRPLOT]
began execution. In addition, flag 12 (Double-Wide) will be cleared.

The [PRPLOT] operation is actually a program that uses normal calculator
and module functions. If you wish to look at the program, you can load it
into program memory using (COPY], The (PRPLOT] program requires 77
registers of program memory. Once the [PRPLOT] program is in program
memory, you can add new lines and delete existing lines. However, the
changes you make cannot be recorded back into your Infrared Printer

Module. Instead, you must use the altered program as it is in memory, or
record it on a mass storage device. You can print the complete program on
your printer. Appendix B contains an annotated listing of (PRPLOT].
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Programmable Plotting

The interactive plotting operation, [PRPLOT), can be executed in a running
program. It operates just as it does when executed from the keyboard—
by prompting you for the required information. However, another plot-
ting operation, [PRPLOTP), may be more suitable for use in a program.
LPRPLOTP ] generates plots in the same format as (PRPLOT), but does not
obtain the plotting information by prompting for it. This feature can be
useful for programmed plotting since it does not require you to key in
information during program execution. !

(PRPLOTP) Roo LY MIN
: Ros IV MAX
Rog | plot symbol
Ros |AXIS
Ros [X MIN
Foo
[xwo 1]

Ryo

Ry [NAME I

H

(PRPLOTP] obtains the needed plotting parameters from registers Ry
through R,;. Before executing (PRPLOTP), either from the keyboard or in a
running program, store the plotting parameters in the corresponding reg-
isters as shown above, uses these values to c&nstmct the plot,
just as [PRPLOT ] uses them. Be sure your function program does not alter
the contents of registers Ry through R,,.

(PRPLOTP] is actt.xally a part of the program. It c;“nsists of normal
calculator functions and can be copied into program memory using

[(CoPY). It requires 77 registers of program memory.
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Plotting a y-Axis

Roo | Y MIN
Roy | Y MAX
Ro2 | column width
Ros {AXIS

The (print axis) operation is a part of the program. It
can be executed separately to print the y-axis. When you execute [PRAXiS |,
the y-axis is scaled, printed, and labeled. This operation can be used for
special applications where you want to construct your own plotling
routines,

As shown above, the operation uses the contents of four regis-
ters to construct and label the y-axis, as well as to determine the y-axis
unit value. The column width stored in Rp2 specifies the number of dot
columns to be spanned by the y-axis—it specifies how many columns
wide the plot should be. (Your printer has a 166 column line, therefore
this parameter can not be greater than 166.) The operation mod-
ifies the column width parameter in Rg2 to include information for
plotting the x-axis, stores it in Ry,, and displays it in the X-register. This
revised parameter is suitable for use by two subsequent plotting opera-
tions, discussed next. The other plotting parameters are the same as
described earlier.

The operation uses two subroutine levels in its execution. After
the axis has been printed, the two additional levels become available
again. clears flag 12 (Double-Wide) and leaves the display in
(FiX] 4 format.

Plotting a Function Value

Two functions, (REGPLOT] and (STKPLOT), enable you to plot a single nu-
meric value on one line of printer output. By using either of these
functions, you have complete control over how data points are plotted.
uses data storage registers that are compatible with the
operation. uses the stack registers for specifying
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plotting information, making all of the storage registers available for your
use. The following information is needed to plot the point:

B Function value.

B Y MIN.

B Y MAX

B Modified Column Width (nnn.aaa).
® Plot symbol (if using (REGPLOT]).

The function value is the y value to be plotted. Y MIN and Y MAX define
the limits of the y-axis, as discussed earlier. The modified column
width—mentioned in connection with [PRAXiS]-—defines both the dot
column width of the y-axis and the column number for the x-axis, The
format for the modified column width is nnn.aaa. The nnn portion speci-
fies how many columns wide the y-axis is—the same as with [PRAXIS].
The aaa portion (after the decimal point) specifies in which column of the
y-axis, from 001 to nnn, the x-axis bar should be printed. (If aaa Is zero,
the x-axis bar is automatically printed in the column closest to y = 0.) If
the modified column width is negative, the x-axis bar is not printed. Re-
member that the modified column width parameter is automatically
calculated and stored in Rg; when [PRAXIS] is executed; if you've executed
to begin your plot, you do not need to calculate the modified
column width when you subsequently execute [REGPLOT) or [STKPLOT].

{REGPLOT] X Iy value I Roo LY MIN
Roy Y MAX
Ro2 | modif. col. width

Rgs | plot symbol

When you execute the (register plot) function, registers Ryq
through Rg3 are used to plot the y value in the X-register.

(sikpioT] Ly valve
Y MIN
Y MAX

modif. col. width

X < N =

When you execute the (stack plot) function, plotting informa-
tion is obtained from the stack registers only—no data storage registers
are used. The plotting symbol is automatically a small “x".
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You can also print labels for single line plotting using [(REGPLOT) and
(STKPLOT]. You can create a label by accumulating the label in the print
buffer using any of the functions described earlier in this manual. When

or is executed, the buffer is printed immediately to
the left of the plot column.

Example: Plotting a y-Axis and a Function Value. In this 2-part
example, we'll plot a y-axis and one labeled function value for the func-
tion y = 10x,

Part 1: Plot a y-axis after defining the plotting parameters as follows: Y
MIN = 0, Y MAX = 1000, Column Width = 120, AXIS = 0.
(HP 82240A Thermal Printer;: MAN mode)

0 (s7G] 00

1000 (570) 01 B}
120 (570) 02 Y <u§_larg- £33
0 [5T0) 04 | 089

Note that modified the column width parameter from 120 1o
120.0010 and displayed it in the X-register. [PRAX1S] also stored the modi-
fied column width parameter in Ry,.

Part 2: Now plot a single, labeled function value. First, fix the display
format to {FiX] 0. Then enter and accumulate a label (an x value) and one
- character space.

AEx] 0

30

(ALPHA) (SPACE) [ALPHA)
(Aca) .

Next, return the function value (y-value) by executing 10 [X]. Then enter
Y MIN, and Y MAX, and recall the Modified Column Width (automati-
cally calculated by in Part 1.).

10 (x]

0

1000

02

Finally, execute the plotting routine, printing the function value.

(STKPLOT])

36. | *




Programming and Printer
Operations

In this chapter we’ll cover:
® Printing during program entry,
B Printing during program execution.

® Information on how your calculator displays print functions in a
program.

Printing During Program Entry

While you are keying a program into the calculator in PRGM mode, you
can use your HP 82240A Thermal Printer to print a record of each line
you enter. Simply set the print mode to NORM or TRACE,

Printing During Program Execution

Flag 21 (the Printer Enable Flag)—described in chapter 2—affects printer
operation during program execution. Flag 21 does not affect printing
functions executed from the keyboard. The following table lists the effects
of flag 21 on operations performed in a running program.
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FLAG 21

SET

CLEAR

Printer Operatlions

(VIEW] and

Operation is normal in
PRTON mode.

PRTOFF MODE displayed
in PRTOFF mode. (NON-
EXISTENT displayed If no
module present.)

Display Is printed and
program execution is not
halted in PRTON mode.

Ignored. (NONEXISTENT
displayed if no module
present.)

Display Is not printed and
program executlon is not
halted.

Display is not printed and
program executlon is
haited In PRTOFF mode.

Paper is advanced in
PRTON mode.

ignored in PRTOFF
mode.

ADV ignored.

Note that by setting flag 21 in PRTOFF mode, execution of (VIEW] and
cause program execution to be halted and program results to be
displayed by the calculator. This feature can be useful to you if you wish
to run a program that contains [VIEW] or {AVIEW] functions when no
printer is present. (Program execution is resumed when you execute
[Aze)).

If the print mode is set to TRACE during program execution, the printer
will print the operation on each line along with any intermediate and
final results calculated. In this mode, you'll notice that program execution
slows significantly to allow the printer to keep up with the execution.
TRACE mode execution is a good way to debug your program. However,
programs will be executed faster in MAN or NORM mode; in these
modes, only output from print functions is printed. Also, in these modes,
information is accumulated normally in a program. (In TRACE mode, the
contents of the buffer are automatically printed—and are cleared from
the buffer—any time that a function name is also printed.)

Almost all print functions discussed in the previous chapters can be exe-
cuted In a running program-—only [FRF], [LiST]

programmed. (Be sure that you place in the proper reglslers any param-
eters needed by the print function before the function is executed.)
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Print Functions in Programs

The print functions discussed in chapters two through six may be entered
as part of a program whenever your Infrared Printer Module is installed
in a calculator port. When the module is installed, print functions in pro-
gram lines are displayed and printed as normal functions. Print programs

1

Programming and Printer Operations

([PRAXIS], (PRPLOT), and [PRPLGTF)) in program lines are displayed and

printed as XROM followed by the program name; for example, XROM

PRAXIS.

If your module is disconnected at a later time, print functions in program
lines are displayed as XROM functions with two identification numbers,
The first number identifies the accessory, (the HP 82242A Module), and

the second number identifies the function:

A

(]

ACCHR
ACCoOL

@
-
o

Cc

> > ,':"
% 3
e 2
5

124 3

x

e}
m
Q

PRREGX

B

)
e
w
-
x

)
e

}|f]|o -ulvv-uvr-
o} DD T30l [Tl |7
s 3t|Ti |0 =it o] >34
Blellel— EllS =
§i=
= ul{® w
T 7

XROM Number

XROM 29,01
XROM 29,02
XROM 29,03
XROM 29,04
XROM 29,05
XROM 29,06

Not Programmable

XROM 29,08
XROM 29,09
XROM 28,10
XROM 29,11
XROM 29,12

Not Programmable

XROM 29,14
XROM 29,15
XROM 29,16
XROM 29,17
XROM 29,18
XROM 29,19

Function

REGPLOT

PRTON

ey
D
>

(o]
m

= || o] | (=] bufdl )
mi[=4 1= |m m =[x
ol o> im ;5::-0
=119 || |m h:li[e]
Bl =] =t - o

cl|o 9“"

XROM Number

XROM 29,20
XROM 29,21
XROM 29,22
XROM 29,23
XROM 28,24
XROM 29,25
XROM 29,27
XROM 29,28
XROM 28,29
XROM 29,30
XROM 29,31
XROM 29,32
XROM 29,33
XROM 29,34
XROM 29,35
XROM 29,36
XROM 29,37
XROM 29,38



Care, Warranty, and
Service Information

Module Care

CAUTION

Always turn off the calculator before Installing or removing the
module. Failure to do so may result in damage to the caiculator or
module, or In disruption of system operation.

M Keep the contact area of the module free of obstructions. Should the con-
tacts become dirty, carefully brush or blow the dirt out of the contact area.
Do not use any liquid to clean the contacts.

W Store the module in a clean, dry place.
® Keep the infrared window clean and free of scratches.

| Always turn off the calculator before connecting or disconnecting the mod-
ule. Follow the procedures described in chapter 1.
B Observe the following temperature specifications:
¢ Operating: 0° to 45° C (32° to 113° F).
o Storage: —20° to 60° C (—4° to 140° F).

Answers to Common Questions
Question: My printer is not printing.

Answer: Your module or your printer may be malfunctioning, but the prob-
lem may be much simpler. Refer to the troubleshooting procedure in
‘Determining If the Module Requires Service” later in this chapter.

Question: My printer is not printing the characters I expect when I execute
the function,

Answer: You may be in the wrong character-set mode. Refer to the discus-
sion of [MAPON ] and [MAPOFF ] in “Accumulating Characters” in chapter 4.

55
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Question: My program works with an 111’ 82143A Thermal Printer (or an
HP> 82162A Thermal Printer) but not with the Infrared Printer Module
and HP 82240A Thermal Printer.

Answer: Make sure you are in MAPON mode (by executing [MAPON]). If
your program accumulates characters 4, 10, or 27, your program will
work properly only if you are in MAPON mode.

The function left-justifies some types of information that your pro-
gram may require to be right-justified.

The HP 82240A Thermal Printer has a 166 column line. If your program

contains a instruction for 167 or 168 columns, the program will
not work. '

Refer to appendix E for a discussion of differences between your infrared
printing system and the earlier thermal printing systems.

Limited One-Year Warranty

What Is Covered

The module is warranted by Hewlett-Packard against defects in materials and
workmanship for one year from the date of original purchase. 1f you sell your
unit or give it as a gift, the warranty is automatically transferred to the
new owner and remains in effect for the original one-year period. During
the warranty period, we will repair or, at our option, replace at no charge
a product that proves to be defective, provided you return the product,
shipping prepaid, to a Hewlett-Packard service center.

This warranty gives you specific legal rights, and you may also have
other rights that vary from state to state, province to province, or country
to’ country.

What Is Not Covered

This warranty does not apply if the product has been damaged by acci-
dent or misuse or as the result of service or modification by other than an
authorized Hewlett-Packard service center.

No other express warranty is given. The repair or replacement of a prod-
uct is your exclusive remedy. ANY OTHER IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YEAR DURA-
TION OF THIS WRITTEN WARRANTY. Some states, provinces, or
countries do not allow limitations on how long an implied warranty lasts,
so the above limitation may not apply to you. IN NO EVENT SHALL
HEWLETT-PACKARD COMPANY BE LIABLE FOR CONSEQUENTIAL
DAMAGES. Some states, provinces, or countries do not allow the exclu-
sion or limitation of incidental or consequential damages, so the above
limitation or exclusion may not apply to you.
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Products are sold on the basis of specifications applicable at the time of
manufacture. |fewlett-Packard shall have no obligation to modify or up-
date products once sold.

Consumer Transactions In the United Kingdom

This warranty shall not apply to consumer transactions and shall not af-
fect the statutory rights of a consumer. In relation to such transactions,
the rights and obligations of Seller and Buyer shall be determined by
statute.

Determining If the Module Requires
Service

Your module may require service if any one of the following conditions
occurs when you attempt to execute a print function:

B No information is printed.
B Unreadable information is printed.
B Your calculator displays PRINT ERROR.

If one of the three conditions described above occurs, use the following
procedure to determine if the module requires service:

1. Make sure that the calculator and printer are turned on. Make sure
the calculator and printer are positioned within the limits specified by
figures 1-2 and 1-3 in chapter 1. If the calculator and printer are
turned on and properly positioned, move to step 2,

2. Refer to the description of the print function in this manual. If you
are executing the print function correctly, move to step 3,

3. Bxecute the function, then turn the printer off, then on

again. Now try to execute the print function. If you continue to have

difficulty, move to step 4. ’

Execute the printer self-lest, described on page 14 of the owner's

manual for your printer. If your printer fails the self-test, it requires

new batterles or service. If your printer passes the self-test, move to
step 5. (Do not attempt to send information to the printer during exe-
cution of the self-test. This may damage the printer.)

5. Execute the (module self-test) function. If the calculator dis-
plays BAD, the module requires service. If the calculator displays OK,
try again to execute the print function. If you continue to have diffi-
culty, move to step 6.

>
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6. Turn the calculator off, ‘lurn the printer off. Remove the module
from the calculator. Insert it again after several minutes. Turn the
calculator and printer on. Execute the function. If the calcu-
lator now displays BAD, the module requires service. If the calculator
displays OK, try again to execute the print function. If you continue
to have difficulty, the module or printer requires service. You will
have to return both products to a service center,

If this procedure does confirm that service is required, read the following
section, “If the Module Requires Service”,

If the Module Requires Service

Hewlett-Packard maintains service centers in many countries. These cen-
ters will service a module whether it is under warranty or not. There is a
charge for service after the warranty period. Modules normally are
serviced and reshipped within 5 working days of receipt.

Obtaining Service

B In the United States: Send the module to the Calculator Service Center
listed on the inside of the back cover.

® In Europe: Contact your HP sales office or dealer or HP's European head-
quarters for the location of the nearest service center. Do not ship the
module for service without first contacting a Hewlett-Packard office.

Hewlett-Packard S.A.

150, Route du Nant-d’Avril
P.O. Box CH 1217 Meyrin 2
Geneva, Switzerland
Telephone: (022) 82 81 11

® In other countries: Contact your HP sales office or dealer or write to the
U.S. Calculator Service Center (listed on the inside of the back cover) for
the location of other service centers. If local service is unavatilable, you can
ship the module to the U.S. Calculator Service Center for repair.

All shipping, reimportation arrangements, and customs costs are your
responsibility.
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Service Charge

There is a standard repair charge for out-of-warranty service. The Calcu-
lator Service Center (listed on the inside of the back cover) can tell you
how much this charge is. The full charge is subject to the customer’s local
sales or value-added tax wherever applicable.

Calculator products damaged by accident or misuse are not covered by
the fixed service charges. In these cases, charges are individually deter-
mined based on time and material.

Shipping Instructions

If your module requires service, ship it to the nearest authorized service
center or collection point. (You must pay the shipping charges for deliv-
ery to the service center, whether or not the module is under warranty.)
Be sure to:

® Include your return address and description of the problem.
B Include proof of purchase date if the warranty has not expired.

B Include a purchase order, check, or credit card number plus expiration
date (Visa or MasterCard) to cover the standard repair charge. In the
United States and some other countries, the serviced module will be
returned C.O.D. if you do not pay in advance.

® Ship the module in adequate protective packaging to prevent damage.
Such damage is not covered by the warranty, so we recommend that
you insure the shipment.

B Pay the shipping charges for delivery to the lewlett-Packard service
center, whether or not the module is under warranty.

Warranty on Service

Service is warranted against defects in materials and workmanship for 90
days from the date of service.

Service Agreements

In the U.S,, a support agreement Is available for repair and service. Refer
to the form in the front of the manual. For additional information, contact
the Calculator Service Center (see the inside of the back cover).
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Regulatory Information

Radio Frequency Interference

U.S.A. The HP 82242A Infrared Printer Module generates and uses ra-
dio frequency energy and may interfere with radio and television
reception. The module complies with the limits for a Class B computing
device as specified in Subpart J of Part 15 of FCC Rules, which provide
reasonable protection against such interference in a residential installa-
tion. In the unlikely event that there is interference to radio or television
reception (which can be determined by turning the calculator off and on
with the module installed), try:

B Reorienting the receiving antenna.
® Relocating the printing system with respect to the receiver,

For more information, consult your dealer, an experienced
radio/television technician, or the following booklet, prepared by the
Federal Communications Commission: How to Identify and Resolve Radio-
TV Iuterference Problems. This booklet is available from the U.S.
Government Printing Office, Washington, D.C. 20402, Stock Number
004-000-00345-4. At the first printing of this manual, the telephone num-
ber was (202) 783-3238,

Air Safety Notice (U.S.A.)

The HP-41C, CV, and CX calculators, the HP 82242A Module and the
HP 82240A printer comply with the requirements of RTCA (Radio Tech-
nical Commission for Aeronautics) Docket 160B, Section 21, Many
airlines permit the use of calculator products in flight based on such a
qualification. However, before boarding a flight, check with an airline
representative regarding use of these products in flight.



Annotated | PRPLOT
Program Listing

Following is a listing of the plotting program. With the Infrared
Printer Module installed in your calculator, you can load this program
into the calculator’s program memory using the function. The

program requires 77 registers of program memory. Refer to the
owner’s manual for your calculator for more information about [COPY],
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o Progium

62 13 Annoladed 4

Prompts for inputs, checks data, and

stores the input values,

Prints the name of the function being

plotted.
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Bl
5?3 £
gCOL

Calculates and prints the X units. ; échL
é ACCOL
2
§ iy
c
; fced,
65 ACCOL
| 68 PRBUF
69 138
Sets plot field width to 130 columns. { 70 570 a2

Calculates Y units and completes the plot { 71 XROM “PRAXIS™
label.

Checks X INC for positive or negative 52 g§L718

sign, 2 TS'BB

9 RC 9

‘ REL 83

Calculates x increment value (the number ) = 18
of increments) if X INC is negative. 585

/
1 870 1@

Determines print format for x—axis labels 1

ADADAODALCOCOADC0L0 O COCO

SN DL LN
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Scets first x value equal to X MIN (the ini-
tial value).

Sets print format and accumulates x-axis
label.

Calculates and prints one point.

Increments x value and checks for comple-
tion of plot.

Resets display mode.

Calculates and prints y-axis label.

Converts nnn.aaa to nnn and checks nnn.

{ 8 8% 8¢
-
B fercor
{18 Bl o
4.

4

{ HekH

DE L "PRAXIS"

Lo
L i gﬂgz

[ REL, 62

82

?
{ 10
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Skips to Y MIN label. { igg SKPCOL

3
&
Formats and accumulates Y MIN label. { ﬁg R

Calculates and skips the number of col-
umns between the Y MIN and Y MAX 1

s
§§

Accumulates the Y MAX label and prints
the y-axis labels,

Calculates axis column location (if
printed).

CL @2

PO GO OO NN = RS OO S LN DIO TN

U=t 3 | =eZIN\CO0C | DX | LRCTOMr™GIICLNTI | 0=

COCOCON NNV O
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Positions and prints axis label.

Skips to beginning of y-axis.

Calculates position of axis mark and prints
y-axis.

At i} =i i1 OOM
I-OSI‘D
o® O
RO O
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23
23%
2
Resets display format. 1 %}%
249

o
m -
w

S

(4,150}

m
<]
>

LRATTDCLAXTTDCCIM <= \, o=r o = XT T
—O0 1l =IALZE

jombratra.~op aun g T ]
~NZ =€
=~
e

a2
Formats label value into actual value. { 258 FIX 4
251 RTHN
Calculates number of columns required SZDkEt gg
for a label. ga ﬁND
( .bgi 85
g E* ?
268 L0OG
Fills in axis with dashes between label ) 261 AEE a5
marks, g +
3
+
7
67 ¥
268 RTN
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Puts nnn.aaa in Ry,.

Accumulates a label mark.

Calculates multiplier value and places that
value into X. Accumulates “units” line.

b4

SNPoXummere
8 o

NN O
LU= OO

b

NININININSNINIPINIPOMIPINI PO M

COCOCOTOINI~I=

NSO NONILL L= SN OO~
hd »
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L @1
bits
L 82

KPCHR

.
349
Calculates multiplier value and places that §§§
337
5

D & N De=="CANUNN=DENRCTTIDUN™ o™

zn

oy,
é 00
value into X. Accumulates “units® line. 1 X
(Continued) 10 25
> iﬁ 8
£
IX IND @S
» EL a1

Generates DATA ERROR message for bad 'hBL 19
inputs, END



Storage Space In the Print
Buffer

The print buffer has 200 bytes of storage space. The buffer can fill and
overflow if:

® Long strings of text, or text and graphics, are accumulated without exe-
cution of [ADV] or [PRBUF].

® Information is sent to the printer too rapidly (by setting too
short).

In either case, information may be lost. If this happens, the “% * character
is printed, and your printer may require a linefeed command ((ABV) or

(PRBUF)) to resume printing.

The following table summarizes the space occupled in the print buffer by
printer operations. This table will be helpful to you if you are accumulat-
ing a lung string of information and wish to keep account of how much
space the string occupies in the buffer.
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Operation Number of Bytes
The number of characters in the ALPHA register.
1
BN+ 2 x[1+ INT{(N — 1)/26}], where N is the num-
ber of consecutive [ACCOL] executions.
® N, if executed as part of a specified length graphics
sequence.
Same as 7 consecutive commands.
The number of characters in the calculator display, plus 1
for the leading sign.
The number value speclfied In the X-register.
W 3 + INT{(N=1)/7)} + (N — 1)MOD7, where N Is the
number value specified in the X-register.
B N, if executed as part of a specified length graphics
sequence.
STARTU ], 2
STOPU
(SE] 12, 2

(cF) 12
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Table of Standard
Characters

Following is a listing of the HP 82240A Thermal Printer’s standard char-
acters in both MAPON and MAPOFF mode, with corresponding

character codes,

CHAR CHAR CHAR CHAR
CODE  (MAPON) (MAPOFF) CODE  (MAPON) (MAPOFF)

» 19
- 20
- 21
€ 22
c-~ 23
24
- 25
- 26
- 2?7
- 28

» LF 29

- 306
31
32
- 33
- 34
35
- 36
- 37

R -]

ESC

-—\OQNO\UI-AUJN—O
o

—.I‘—-QO—
T A2 W N -
=
- ."&“NRC:C‘O:QW:)SMh

—
o
®

w as
“» ax

—
-~

—

@
-~
o

72
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CHAR
(MAPOFF)

CHAR
(MAPON)

CODE

69
70
71

72
73
74

75

76
7
78
79
80
81

82

83
84
85
86

87
88
89
90
91

92
93
94

95
96
97

98

L

99

CHAR
(MAPOFF)

CHAR

(MAPON)

CODE

38
39
40

41

42

43
44

45
46
47
48
49
59

al

92
53

54
95
56
57

o8

99

68
61

62
63

64

65

66

67

68
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CHAR CHAR CHAR CHAR
CODE__ (MAPON)  (MAPOFF) | CODE  (MAPON)  (MAPOFF)
199 d d 131 I I
181 e e 132 ! !
102 f t 133 3 P>
193 9 9 134 » »
194 h h 135 L L §
185 i i 136 3 3
106 j j 137 y: '
187 k k 138 A 3
108 1 1 139 * 2
189 " n 140 a «
110 n n 141 » N
111 0 o 142 ¢ ¢
t12 p p 143 p p
113 q q 144 Y t
114 r r 145 ¢ .
115 s s 146 « «
116 t t 147 » »
117 u u 148 F k
118 v v 149 v |
119 W v 150 2 2
126 X X 151 : 2
121 y y 152 3 3
122 z z 153 { t
123 . ( 154 j j
124 < I 155 o -
125 s ) 156 ¢ ¢
126 by ~ 157 ’ i
127 F X 158 k *
128 159 n n
129 s + 160 £ £
130 x x 161 A A
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CHAR CHAR CHAR CHAR
CODE  (MAPON) (MAPOFF) CODE  (MAPON)  (MAPOFF)
162 A A 193 & ¢
163 3 2 194 4 5
164 ¢ ¢ 195 & S
165 g 5 196 4 4
166 t ? 197 é é
167 i i 198 é é
168 ‘ ‘ 199 o )
169 : : 200 3 3
170 . . 201 & &
171 ) - 202 o 5
172 ~ ~ 203 O O
173 0 0 204 3 3
174 o o 205 é é
175 £ £ 206 8 5
176 - - 207 O U
177 v ¢ 208 A A
178 g g 209 i i
179 . . 210 ] #
180 ¢ G 211 £ '3
181 = ¢ 212 3 3
182 fi fi 213 i i
183 A A 214 # #
184 i i 215 2 2
185 ¢ é 216 A A
186 i bl 217 i i
187 £ £ 218 0 0
188 ¥ ¥ 219 0 0
189 $ § 220 ¢ 3
190 f f 221 i i
191 ¢ ¢ 222 B

192 a 3 223 o 3
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CHAR CHAR CHAR CHAR
CODE _ (MAPON)  (MAPOFF) CODE  (MAPON)  (MAPOFF)

224 A A 240 P P
225 & A 241 b b
226 3 -1 242 . .
227 b ) 243 » »
228 d 4 244 | 1
229 f f 245 X X
230 i 1 246 - -
231 é é 247 % %
232 o) o 248 % ]
233 5 5 249 k| 3
234 3 3 250 g e
235 & & 251 < «
236 ¥ H 252 [ | [ |
237 9 o 253 » »
238 V] P 254 ] []
239 g 9 255

Some points to note:

B Characters 1, 2, 6-9, 11, 14, 15, 17, and 18 from the standard character
set of the HP 82143A Thermal Printer and HP 82162A Thermal
Printer are not included in standard character set of the HP 82240A
Thermal Printer. In MAPON mode, the *_* character is substituted for
these characters.

® In MAPON mode, character 124 is obtained from the standard charac-
ter set of the HP 82162A Thermal Printer. (Character 124 in the
standard character set of the HP 82143A Thermal Printer is a different
character.)

* In earlier HP 82240A Thermal Printers, characters 13, 124, and 127 are replaced with the
" character in MAPON mode. To determine if your printer veplaces characters 13, 124,
and 127 with *_", perform the printer seif-test. (See pages 14-15 of the owners manual for
your printer for instructions on how to perform the printer sell-test.) If your printer does not
print a capital letter on the last line of the character printout, then *_* will be substituted
for characters 13, 124, and 127.
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8 In MAPOPFP mode character codes 4, 10, and 27 are control codes.
When you accumulate these codes in the buffer of your printer, a
printer operation is performed: accumulation of character code 4 causes
a linefeed that leaves the printhead on the right edge of the paper,
accumulation of character code 10 causes a line feed that leaves the
printhead on the left edge of the paper, and accumulation of characler
code 27 starts an escape sequence. Refer to pages 22 and 23 in the
owner's manual for your HP 82240A Thermal Printer for additional
information. Note that a program written for the HP 82143A Thermal
Printer or the HP 82162A Thermal Printer that accumulates characters
4, 10, or 27 during program execution will not execute properly in
MAPOFF mode! You must edit such a program and substitute a new
character code if you wish to execute the program in MAPOFF mode.



If You’ve Used an
HP Thermal Printer...

The print functions and system control functions of the HP 822424 Infra-
red Printer Module/HP 82240A Thermal Printer printing system are
similar to those of two earlier HP thermal printing systems, the

HP 82143A Thermal Printer and the HP 82160A HP-IL

Module/HP 82162A Thermal Printer. If you have worked with either of
these two systems, you may wish to use this appendix as your primary
reference guide for operation of your new infrared system.

Common Flags and Functions

Common Flags

Calculator flags 12, 13, and 21 control printer operations in your new
printer system as they do in the earlier thermal printer systems.
Their effects are summarized in table 2-1,

78
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Common Functions

The following print functions from the earlier printing systems have been
implemented in your infrared system. In some cases, your new system
executes these functions differently, as noted.

Funcilon Differences In Executlion

{ACCHR]) {ACCHR] accepts character codes up to 255.

The elghth dot In each column can be accumulated.
ADV LADV] left-justifies:

® Any character string greater than 27 total bytes.

® Strings that contain information accumulated with the
ACCOL ] or [ACSPEC] functions, unless the or
[ACSPEC}-accumulated information begins the string.

Any [ACCOL}- or [ACSPEC}-accumulated string that con-
talns mode change Instructions ([STARTU ], (§TOPU ), (5F)]

© 12, [TF) 12).
FMT (FMT] cannot format any string that left-justifies.
Program listings are printed left-Justified In NORM mode. A

trlangular polnter is printed at each label.
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Function Differences In Execution
(PRA] Programs are printed left-justified in NORM mode. A trian-

gular pointer is printed at each label.

(PRPLOT]
[_FﬁPLOTP ]

(PRAREG]

(PAX]
[REGPLOT)
(8kPCHR]
(SkpPcar) The maximum skip column number Is 166. (The HP 82240A
Thermal Printer has a 166 column line. The earlier systems
have a 168 column line.)

S1KPLOT
e

Additional Functions

Your infrared printing system executes the following functions not avail-
able in the earlier thermal printing systems. Note that a program
containing any of the functions discussed in this section will not work
with the earlier thermal printing systems,

Turning Print Functions On and Off

When you install the Infrared Printer Module and turn your calculator
on, or when you execute the (PRTON) or {RESETFP] functions, print func-
tions are executed normally. When you execute the [PRTOFF) function, all
printing operations are suppressed. Refer to “Turning Print Functions On
and Off* in chapter 2, and “Printing During Program Execution” in chap-
ter 7, for more information,

Setting the Print Mode
The print mode is selected by setting the appropriate state of flags 15 and

16, or by executing the (MAN], (NGRM], or [(TRACE] function. Refer to table

2-2 and “Setting the Print Mode’, in chapter 2, for more information.
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Remapping the Character Set

When you install the Infrared Printer Module and turn your calculator
on, or when you execute the [MAPON] or [RESETP] (unctions, the
HP 82240A Thermal Printer’s standard character set is remapped. It be-
comes compatible with the HP 82143A Thermal Printer and HP 82162A
Thermat Printer's standard character set. The function enables
you to execute programs that have been written for the earlier thermal
printer systems and utilize their extended character set. When you exe-
cute the function, character remapping is turned off. The
character set in MAPOFF mode matches that in the HP 82240A Thermal
Printer owners manual, pages 18-19. Refer to *Accumulating Characters”
in chapter 4, and appendix D, for more information.

Underlining Characters

When you execute the function, a “start underlining” instruction
is accumulated in the print buffer; all subsequently printed characters are
underlined until you execute the (STOPU] function or turn your printer off,
then on. Refer to *Accumulating Underline” in chapter 4 for more

Setting the Delay

The function enables you to set the time that your calculator
waits between sending lines of information to your printer. Refer to “Set-
ting the Delay” in chapter 2 for more information.

Resetting the System Control Flags and
Functions

When you execute the function, the systein control flags and
functions are returned to their default state. Refer to *Functions That
Control Printer Operations” in chapter 2 and “Printing the Contents of
the Print Buffer” in chapter 4 for more information.

Testing the Module

When you execute the function, the module performs a self-test.
Refer to “Determining If the Module Requires Service” in appendix A.

Using Control Characters

In MAPOFF mode, characters 4, 10, and 27 are control characters. Refer
to “Graphics in MAPOFF Mode” in chapter 5, and appendix D for more
information.
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Fealures Not Available

Your infrared printing system does not have the following features avail-
able in the earlier thermal printing systems:

From the Standard Character Set

Characters 1, 2, 6-9, 11, 14, 15, 17 and 18 from the earlier printers’ stan-
dard character set are not available in the HP 82240A Thermal Printer's
standard character set. In MAPON mode, a “_* is substituted. Refer to
appendix D for additional information.

Print Mode Switch

The HP 82240A Thermal Printer does not have the print mode switch
found on the earlier thermal printers. It is replaced by the [(MaN), (TRACE],

and (NoRM ) functions (and, alternately, flags 15 and 16) described previ-
ously in this appendix and in chapter 2,

Paper Advance Button

The HP 82240A Thermal Printer's paper advance button will advance the
paper only. (The paper advance button on the earlier thermal printers
also enters the [ABV] function into a program when your calculator is in
program mode.)

Paper Detection

The infrared printing system does not detect the “out-of-paper” condition
in the I’ 82240A Thermal Printer.

Bar Code Printing

The Infrared Printer Module does not support bar-code printing

functions, .
i



Error Messages

This appendix contains a list of error messages that you may encounter
during the operation of your printer system.

For most error conditions, the function being attempted is not performed.
However, for those conditions and functions indicated by * below, the
operation may be partially performed.

Error Functions Meaning

ALPHA DATA -all- ALPHA characters are in a register
where a number is required—either in
a stack register or a data storage

register.
DATA ERROR gg“_gzlo-—l%] } Ixl > 255.
{BLDSPEC) Ixl > 127,
Ixt> 19,
[PRAXIS] YMAX < YMIN, AXIS > YMAX,

AXIS < YMIN, or innnl > 166.

*(PRPLOT) XMAX < XMIN, YMAX < YMIN,
AXIS > YMAX, or AXIS < YMIN.

IxI > 999,
} YMAX < YMIN, nnn < 10, or

[(sTKPLOT] lnnnl > 166.
Ixi > 24,
SKPCOI | Ix1 > 166,

a3
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HOHEXISTENT

PRINT ERROR

PRIVATE

PRTOFF MODE

-all-

(PRPLOT)
(PRPLOTP]
[PRAXIS]

|

The 1P 82242A Module is not installed.

One or more of the specified registers has
not been allocated. Increase allocation to

(sizE] 12.

*[PRPLOTP

*[PRPLOT

EB'

PRP

e

*[ PRREGX

*-all-

}

Specified program or function program
does not exist. Check program name,

An attempt was made to list a ROM
function that was not written in user :
code.

Specified registers exceed highest data
storage register. Check bbb.eee format in
X-register.

Module may be malfunctioning. Refer to
“Determining If the Module Requires Ser-
vice” in appendix A.

An attempt was made to list, trace, edit,
or view a private program.

Print operation attempted in PRTOFF
mode.



Subject Index

Page numbers in bold type indicate primary references; page numbers in
normal type indicate secondary references.

A

[Acr}, 27, 79
{AccHR), 29, 79
(Accoi), 37, 79
Accumulate, definition, 26
Accumulating
character spaces, 30
characters from the ALPHA regis-
ter, 27
characters from the character set,
29
control characters, 29
data from the X-register, 28
graphics columns, 37
special characters, 39
underline commands, 31-32
[AcsPEC], 39, 79
(Acx], 28, 79
(apv], 18, 79
justification of graphics with, 40,
41
justification of text with, 32
ADVANCE switch, 18
Air safety notice, 60
Angles, transmitting, 8-9
(AViEW), 18, 79
AXIS, specifying in plot, 45

Bar code functions, not supported, 82
(BLDSPEC], 38, 79
Bytes
in print buffer, 26
occupied by characters, 26, 71
occupled by print functions, 26-27,
71

C
(CAT), 18, 79

Character, overflow, 34, 70
Character matrix, definition, 35
Character sct, differences from ear-
lier thermal printers, 76
Character-set modes
effect of [RESETP), 30, 34
MAPON and MAPOFF, 29-30, 81
Characters
accumulating from the ALPHA
register, 27
accumulating from the character
set, 29
accumulating spaces, 30
bytes occupied by, 26, 71
control, 29, 77
number per line in HP 82240A
Printer, 30
special. See Special characters.
table of standard, 72-76
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Column print number

definition, 36

used to build special characters, 38
Column width, 49
Control characters

definition, 29, 77

used to begin specified length

graphics sequence, 40

LELAY )
definition, 15, 81
(RESETF] returns to default setting,
16
Distance, transmitting, 9
Double-Wide Flag, 11, 78

Earlier thermal printer systems, 10,
78-82

Environmental limits, 55

Error messages, 83-84

F

Flags
controlling printer operations with,
11-13
Double-Wide, 11, 78
effect of (RESETP], 16
Lowercase, 12, 78
Print Mode, 12, 80
Printer Enable, 11, 13, 52-53, 78
printing status of, 24
user, 11
[FMi], 33, 40, 79
Functions
additional to earlier systems, 80-81
bar code, not supported, 82
bytes uccupled by, 26-27, 71
common to earller systems, 79-80
controlling printer operations with,
13-16
displayed as XROM numbers in
programs, 54

how to execute, 9

how to plot interactively, 47

how to plot noninteractively, 48

not found in the infrared system,
82

visual guide for execution, 10

G

Graphics columns
accumulating, 37
skipping, 38

Graphics operations, 35-41

HP 82240A Printer
number of characters per line, 30
number of columns per line, 38

Infrared Printer Module
care, 7, 55
installing, 7-8
operating with other modules, 8
removing, 9
transmitting angles, 8-9
transmitting distance, 8

K

Key assignments, printing, 24

L

Labels, for plot, 51
(LisT), 22, 79
Lowercase Flag, 12, 78

MAN mode
definition, 12
set with (MAN], 14
set with (RESETP), 16
[MAN], 14, B0



MAPOPFF mode
definition, 29-30
graphics operations in, 40-41
how control characters work in, 77
table of standard characters in,
72-76
(WAPOFF]), 29-30, 81
MAPON mode
definition, 29
set with (RESETP), 30, 34
table of standard characters in,
72-76
(MAPON], 29, 81
Modes, See Character-set modes;
Output modes; Print modes; Un-
derline modes
Modified column width, 50

NORM mode
definition, 12
set with (NORM], 14
[NoRM), 14, 80

o

Older thermal printer systems, 10,
78-82
Output modes
effect of (RESEIP], 16
PRTON and PRTOFF, 13
Overflow character, 34, 71

P

Paper advance button, nol available
in infrared system, 82
Paper detection, not available in in-
frared system, 82
Plot format, 44-46
Plot paramelers, 45-46
Plotting
a function value using stack regis-
ters, 50
a function value using storage reg-
isters, 50

Subject Index 87

a y-axis, 49
in a program, 48
interactively, 47
registers used, 46-50
symbol, 46
with special characters, 46
(eRA), 19, 80
[FRAXiS], 49, 80
(PRBUF), 33, 80
(FRFLAGS), 24, 80
Print buffer, 26-27
accumulating contents of ALPHA
register in, 27
accumulating contents of X-register
in, 28
accumulating graphics columns in,
37-38
accumulating spaces in, 30
accumulating special characters in,
39
accumulating standard characters
in, 29
accumulating underline command
in, 31
contents printed by [ADV], 18
overflowing, 34, 70
printing contents of, 32-33, 40, 41
space in, 70
Print Mode Flags, 12, 80
Print modes
effect of (RESETP), 16
affect accumulation of data into
print buffer, 26
affect graphics operations, 35
affect plotting operations, 42
affect printing during execution of
calculator functions, 17-18
affect program exccution, 53
MAN, NORM, and TRACE, 12, 14
no switch for, 82
setting with flags, 12, 80
setting with functions, 14, 80
Print mode switch, not available in
infrared system, 82
Printer Enable Flag
definition, 11, 78
effect of [PRTON], 13
affects printer operations during
program execution, 53
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Printer operations
controlling with flags, 11-13
controlling with functions, 13-16
Printing
ALPHA prompt, 18
calculator catalog, 18
contents of ALPHA register, with
(AViEW], 18
contents of ALPHA register, with
(PRA], 19
contents of buffer centered, 33
contents of buffer left-justified, 33
contents of buffer right-justified,
32
contents of buffer with (ADV], 18,
32, 40, 41, 81
contents of currently defined sta-
tistics registers, 20
conlents of specified storage regis-
ters, 20
contents of storage registers, with
(PRREG], 19
contenls of storage registers, with
(ViEW], 17
contents of stack registers, 19
contents of X-register, 19
during program entry, 52
during program execution, 52-53
flag status and other calculator in-
formation, 24
key assignments, 24
programs, 22
specified lines of a program, 22
Printing system, infrared
care, 7, 55
comparison to earlier thermal
printing systems, 78-82
definition, 7 ,
modes, See Character-set modes;
Output modes; Print modes;
Underline modes
| PRKEYS], 24, 80
Programs
effect of flag 21 on printer opera-
tions during execution of, 53
printing, 22
printing during entry of, 52
printing during execution of, 52-53

ml 181 80
(FRF}, 22, 80

definition, 47, 80
program listing, 61-69
[FRFLOTE), 48, 80
(PRREG), 19, 80
(PRAEGX], 20, 80
(PRSTK], 19, 80
PRTOFF mode, 13
(FRTGFE), 13, 80
PRTON mode
definition, 13
set with (RESETP), 16
(PATON], 13, 80
(Fax], 19, 80
(PRE), 20, 80

Radio frequency interference, 60
Registers
accumulating characters from the
ALPHA, 27
accumulating data from the X-, 28
printing all storage, 19
printing contents of ALPHA, with
(BRA], 19
printing contents of stack, 19
printing contents of X-, 19
printing specified storage, 20
printing statistics, 20
used by plotting operations, 46-50
viewing and printing contents of
data storage, 17
viewing and printing contents of
ALPHA, 18
(REGPLGT), 50, 80
Regulatory information, 60
(RESETP)
effect on character-set mode, 30,
34
effect on system control flags and
functions, 16
effect on underline mode, 31, 34



Service
charge for, 59
determining if necessary, 57-58
obtaining, 58
support agreement for, 59
warranty on, 59
Shipping Instructions, 59
(8kPEHA), 30, 80
(5KPCOL], 38, 80
Special characters
accumulating, 39
building, 38
plotting with, 46
representation of, 38
storing and recalling, 38-39
Specified length graphics sequence,
40-41
Standard characters, table of, 72-76
STARTU mode, 31
(sTARTU], 31, 81
STKPLOT), 50, 80
STOPU mode
definition, 31
set with (RESETP), 31, 34
(5T0PU), 31, 81

(TEsTP), 57, 81

Thermal printer systems, earlier, 10,
78-82
TRACE mode
definition, 12
set with (TRACE), 14
(1RACE), 14, 80

Subject Index 89

U

Underline modes
definition, 31, 81

effect of (RESETP), 31, 34
STARTU and STOPU, 31
Unit values, in plots, 45

\4
(ViEW), 17, 80

W

Warranty information, 56-57

X

x-axls labels, specifying in plot, 46
XROM numbers, 54

Y

y-axis labels, specifying in plot, 45



Function Index

Page numbers in bold type indicate primary references; page numbers in
normal type indicate secondary references.

Function
ACA

{ACCHA]

Description

Accumulate contents of ALPHA register into print
buffer.

Accumulate standard character into print buffer.
Accumulate graphics column into print buffer.
Accumulate special character into print buffer.
Accumulate contents of X-register into print buffer.

Print contents of print buffer and advance paper
one line.

View and print contents of ALPHA register.
Build special character in X- and Y-registers.

View and print specified catalog. (Not
programmable.)

Set time that calculator waits between sending
lines of information to printer.
Specify formatting option for printed output.

List program lines. (Not programmable.)

Page
27, 78

29, 78
37, 78
39, 78
28, 78
18, 32,
40, 41,
78

18, 78
38, 78
18, 78

15, 80
33, 40,

41, 78
22, 78



Function

PRBUF

PRAEG

PRSTK

PRTON

STKPLOT
STOPU

TESTP
TRACE
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Description
Set print mode to MAN (manual).
Set character-set mode to MAPOFF.

Set character-set mode to MAPON.

Set print mode to NORM (normal).

Print contents of ALPHA register.

Print and label y-axis of plot.

Print contents of print buffer left-justified.
Print list of reassigned keys.

View and print ALPHA prompt.

Print program. (Not programmable.)

Plot function interactively.

Plot function noninteractively.

Print contents of all storage registers.

Print contents of specified storage registers.
Print contents of statistics registers.

Print contents of X-, Y-, Z-, T-registers.
Suppress all printing operations.

Execute printing operations normally.

Print contents of X-register.

Plot single function value using storage registers,
Reset system control flags and functions.

Accumulate skipped characters into print buffer.
Accumulate skipped dot columns into print buffer.
Underline all subsequently printed information.
Plot single function value using stack registers.

Stop underlining all subsequently printed
information.

Execute printer self-test.
Set print mode to TRACE.
View and print specified register.

Page

14,

79

29-30,

80
29,
14,
19,
49,
33,
24,
18,
22,
47,
48,
19,
20,
20,
19,
13,
13,
19,
50,

16,
80

30,
38,
31,
50,
31,

57,
14,
17,

80
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
34,

79
79
80
79
80

80
79
79


















Contacting Hewlett-Packard

For Information About Using the Module. If you have
questions about how to use the module, first check the Table
of Contents, the Subject Index, and the Function Index. If you
can’t find an answer in the manual, you can contact the Cal-
culator Technical Support department:

Hewlett-Packard

Calculator Technical Support
1000 N.E. Circle Bivd.
Corvallis, OR 97330, U.S.A.

(503) 757-2004
8:00 a.m. to 3:00 p.m. Pacific time
Monday through Friday

For Service. If your module doesn’t seem to work properly,
see appendix A to determine if the module requires service.
Appendix A also contains important information about ob-

taining service. If your module does require service, mail it to
the Calculator Service Center:

Hewlett-Packard

Calculator Service Center
1030 N.E. Circle Blvd.
Corvallis, OR 97330, U.S.A.

(503) 757-2002

For Information About Hewlett-Packard Dealers, Prod-
ucts, and Prices. Call the following toll-free number:

(800) 752-0900
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