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This guldebook tells you how to connect the PC-Interface
cable to a personal computer and a TI-74 or Ti-95 calculator
and run the installation software. Then you ¢an use the
calculator to access the computer’s parallel printer, screen,
and disk drives.
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An Overview of the PC-Interface

Hardware

Software

1v

The PC-Interface consists of a cable and computer
programs.

The PC-Interface hardware is a cable with a Dockbus™
connector at one end and a 25-pin parallel connector at
the other. The parallel connector housing contains the
PC-Interface circuitry.

All software is provided on a 5% " DOS diskette. This
includes software to install the PC-Interface, software
to download to the TI-95, and utility software to help
you use the PC-Interface effectively.

What Does the PC-Interface Do?

W

Description

Applications

The PC-Interface enables the owner of a TI-74 BASICALC™
or a TI-85 PROCALC™ calculator to connect the calculator to
a Tl Professional Computer(TI Pczlnr toanIBM™ PC,
PCIXT™, Personal Computer AT™™, or 100%-compatible
machine.

-

Using the PC-Interface cable and software, a TI-74 or
TI-95 can access a computer to perform several
functions:

» Print on the computer’s parallel printer {(if the
computer has more than one parallel port).

» [Use the computer screen like a printer.

» Transfer text to the computer’s disk drives to store
data and program listings. Transfer text data from the
computer’s disk drives to the TI-74.

» Write to and read from the computer’s disk drives for
storage and backup of T1-74 BASIC and Pascal
programs and TI-95 program, register, file-space, and
cartridge images.

You can store data from both the TI-74 and TI-95 on the
computer’s disks for later reference, including use in
PC-based applications such as spreadsheets.

With the PC-Interface you can enter and edit program
statements using a text editor on the computer,
compress those statements into a loadable program
image using a utility program, and then transfer the
program image to the calculator for execution. This
facilitates both the development of new software and its
transfer to the user.

» The PC-Interface makesit easier to enter and edit
program statements.

» The PC-Interface makes it easier to transfer
programs to the end user from other users, T1, or
custom software developers.
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Chapter 1: Setting Up the System

m

Chapter
Contents

This chapter tells you what you should know before you
connect the PC-Interface cable or run the PC-Interface
software. It describes how to connect the calculator, the
cable, and a personal computer together. It also tells how to
run the installation software.

apr

PC-Interface Requirements. .. ... ........ ....... . .. 1-2
What [sthe PC-Interface? ....... . ...... .. ....... .. 1-3
How Does the PC-Interface Work? .............. .. .. 1-4
PC-Interface Documentation ................... . .. 1-5
Getting Started with the PC-Interface .. ........ .. ... 1-6
Software InstallationOptions . ............... . ... .. 1-8
Exiting the PC-Interface Software ... ............... 1-11
Conserving the Calculator Batteries ................. 1-12
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How Does the PC-Interface Work? pC-Interface Documentation

|
- | The PC-Interface accesses the printer, display, and disk This guidebook contains all the information you need to
' drives of a computer from the calculator by assigning each a install and begin using the PC-Interface. Documentation for
o unique device number. any new or special features is on the distribution diskette.
|
a
! _
| Dockbus The TI-74 and TI-95 access devices attached to the Written This guidebook provides the documentation you need to
| Devices Dockbus port by referencing various Dockbus device Documentation  start up and use the PC-Interface.
| numbers. The PC-Interface defines the computer’s -
parallel printer, screen, and disks as Dockbus devices. | » Chapter 1 telis how to connect the PC-Interface and

| | run the installation software for both the TI-74 and
the TI-95 calculators.

¥ Device _ Number .
- Number
! The computer’s paralle] printer 14 » Chapter 2 tells how to use the PC-Interface with the
! The computer’s screen 45 | TI-74 calculator.
| The computer’s disk for program storage 100
The computer’s disk for data storage 101 » Chapter 3 tells how to use the PC-Interface with the
TI-95 calculator.
» Appendix A contains reference material such as /0
error codes with suggested remedies, PC Access
(TI-95) error messages, and ANSI escape sequences
for on-screen cursor positioning.
{ ! » Appendix B contains warranty and service
A J | information.

| ‘ . .o Note: This manual only tells you how to use the

a | ' PC-Interface with the TI-74 and TI-95 calculators. For

X more information on DOS, refer to your DOS manual. For
more information on your calculator, refer to the user’s
guide and programming guide that came with the

| calculator.
| - "Othar To allow inclusion of new utilities as they are developed,
Documentation documentation for some utilities is on the distribution
diskette itself,

| ‘ To learn about utilities, features, and changes not
documented in this guidebook, look for README files
| | on the diskette.

1-4 Setting Up the System | | ~ Setting Up the System 1-56
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Getting Started with the PC-Interface - |
T — A ———————e—— .

The PC-interface is easy to install. it involves two processes:
connecting the cable and running the installation software.

—_—
__\.__ -

Plug the Dockbus connector on the PC-Interface cable

wstaliation toinstallthe PC-Interface: ‘ f-;'.'.?::?r't:%;m into the Dockbus port on the back of the calcu_llriu_:ms'é .
Steps Cable to the Dockbus connectors are shaped so that you wi flt?he
1. Turn off the TI-74 or TI-95 calculator. satculator them only one way. The raised key on the top o
Rk connector fits into the notch on the top of the port.

2. Connect the parallel connector on the PC-Interface

cable to a parallel port on the computer. This stepis You start the PC-Interface software by executinga

clescribed in more detail below. .ml:::lr;?if:h: single program. You can execute this program in several
' 8.

3. Connect the Dockbus connector on the PC-Interface Software way _
cable ‘tu thfa port on the‘ calculator. This step is » You can execute it from ﬂ}e DOS prnmpt by entering a
described in more detail on page 1-7. command, including configuration options.

4. Start the PCIF program on the computer. This step is | » You can execute it from the DOS prompt by entering a
described in more detail on page 1-7. command that accesses a configuration file

ntaining the options.
o. Turn onthe calculator. co |
- You can include either of the above formsin an
If you follow any other sequence, it is possible that you - - A?JTOEXEC or other .BAT file.
may need to reset the computer or calculator.

¢ The diskette contains two versions of the software.
Note: When the cable is eonnected, but the PCIF

program has not been run yet, the batteries in the , » The version for the IBM PC, PC/AT, PC/XT, or
calculator will run down rather quickly. This may compatible is PCIF.EXE.

happen when you leave the PC-Interface cable - _
connected all the time and start the computer or reboot. » The version for the TI Professional Computer 1s
Your PC-Interface disk contains utility programs that PCIFTLEXE.

prevent this. See page 1-12 for more information.

Connectingthe  With an IBM or compatible computer, you must decide

PC-Interface which parallel port to use before connecting the

Cable to the PC-Interface cable to the computer. Because many

Computer expansion cards have a parallel port on them, itisnot
uncommon for a computer to have more than one
parallel port. -

In order to access the parallel printer through the
PC-Interface, the computer must have more than one
parallel port. If there is more than one parallel port
available, do not use the port associated with LPT1: for
the PC-Interface. LPT1: is often assigned to the parallel
printer by DOS.

Setting Up the System 1-7
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‘ Software Installation Options

I Software installation options are related to the computer
| hardware available. They are the same for the TI-74 and TI-95.

—

! Running the To start the PC-Interface software on the computer, at . You may start the PC-Interface using the options
| PC-Interface the DOS prompt type PCIF or PCI FTl, as appropriate. You Running the ecifie}crl in a configuration file. This file may have any ‘
- from the DOS can specify options in the command by preceding them pe_lntel‘fﬂﬂe ff;me; however, if you use the extension .CFG, youdon't
I Prompt witha -’ or **/” (forward slash). The default setting is from & have to type it. To start the software froma
| : : configuration avetoiypelt. he DOS prompt is:
N used for any options you do not specify. File configuration file, the form at the p
! "

| The options are: " ANPCIF [dir:]file-namel.ext]

. ‘ > Indicate the parallel port to which the PC-Interface The computer then reads the cnpfiguraifiﬂn inf nrmaticlrn
1 cable is attached. from a file and uses the options in that file. For eKB:}’tP e,
. i ; . to run PCIF.EXE u{sing the ﬂptmns‘frm:t cnnflgtél:a 10N
i - /0 The P&Iﬂtergafée lfs Cclrnnected to the primary | file MYCALC.CFG in the current directory, type:

port. This is the default.
' AN\PCIF MYCALG
| /1 The PC-Interface is connected to the secondary | \ fil
| port. The A configuration file is a standard DO? A_SCI;;Efitnl e.
| / : PC-Interface You may include comment hneibﬁgfll;gany column,
| 2 The PC-Interfa:ce 1s connected to the Configuration column one. The option lines may o ense
- monochrome display adapter port. Flle You may use any mixture of uppercase an (;]W e o
> /p# Indicate the parallel port to which th llel letters. At le;atu_st nni blfafli i{:}ﬂ{fﬁgﬁﬁéﬁfﬁ?ﬂ ies an
. p# 1ndicate the par port to which the paralle the ‘*;*’. The format o :
! printer is attached. The above selections apply.
| ‘ ; (Example: /p1 indicates the secondary port.) This LinkPort . 0,3,0r2
i option is available only if you have more than one PrinterPort :  0,1,0r2
‘ : parallel port. The default is no printer. PC324-Replace? : YesorNo
| ’ SkipTopOfForm? : YesorNo
> /v Intercept all messages to device 12 (the PC-324) | hed
L and route them to device 45 (the computer - The options and defaults are the same as degcr}beh on
| ‘ ? | screen). The default is to leavia devi_ce 12 | the previous page. Any ﬂptiﬂnsﬁygu fd?_l. ?t{;t list in the
EIESSRSES ﬂlﬂ;‘li‘- 3{0 I;lg %Sze;ﬁﬂptlﬂﬂ Illf you configuration file are set to their defaults.
ave connecte eprC- ween the
calculator and the PC-Interface.

. » /s Disable top-of-form on the paralle] printer and

perform continuous printing. The default is
, top-of-form.

» /7 Display the option list and the PC-Interface
version number. |

1-8 Setting Up the System - B | Setting Up the System 1-9
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Software Installation Options (Continued) ting the PC-Interface Software

-—

The steps for exiting the PC-Interface are the same whether

you have a TI-74 or a TI-95 calculator.

e — . -
“.—__._—.- -

Examples Each of the following examples would install the You may use one of two methods to exit from the PC-
PC-Interface and tell it that the cable is attached to the Interface and return to DOS.
parallel porton _the monochrome display adapter, a S
parallel printer is attached to the primary port, printing a » Execute an I/O operation from the calculator (such as
should be continuous, and any messages to device 12 - open, close, print, or list) that references device 253.
(the PC-324 printer) should be rerouted to the computer ¢ |
screen. » Pressthe [ESC]key on the computer and then turn off
the calculator.
To start the software from the DOS prompt, you would |
enter: Both methods execute these steps:
A:\PCIF 12/p0 =g —r T » Close any open devices and files on the computer that

the PC-Interface is using.

C:\PCIF /2rp0s
» Exit the PC-Interface and return the computer to

To start the software from a configuration file (on the TI DOS.
PC), you would enter: |
Now, if you are using the same parallel port for the PC-

A:\PCIFT) options o Interface and your printer, you may want to disconnect
o - the PC-Interface cable and run the port reconfiguration

where the file OPTIGONS.CFG contains: o utility as described on page 1-13.

*PC-Interface mono, printer primary

linkport .2

PrinterPort . 0

skiptopofform? :  yeés

PC324-replace? . YES

To start the software from a .BAT file, you would enter:

A\STRTPCIF

where the file STRTPCIF.BAT contains:

PCIF OPTIONS

as shown above.

1-10  Setting Up the System Setting Up the System 1-11
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Conserving the Calculator Batteries
— e

When the PC-Interface cable is attached, thereis a
significant drain on the batteries of your Ti-74 or TI-95
calculator. You can reduce this drain to minimal power
consumption by running the PCIF program or the SAVBAT
utllity.

- ..
L m ﬂl_.-\:!_. .
Uuéolng SAVBAT If youonly have one parallel port and have finished

Power _ The PC-Interface circuitry receives its power from the usi our TI-74 or TI-95, you may wish to disconnect

Consumption calculator. Whenever the cable is connected to l:,he thenfgg-ln terface cable an dyrecnmfec t your printer. To
g%?lﬁiilﬁfaré; ;tgfa{m;ﬁz: g‘fllrffl? tﬂgﬂi{ ;E ;n’ the | | access your printer, it is usually necessary to reconfigure

' the parallel port to its state before youran SAVBAT,

This power drain can be reduced to a minimal level if the SAVBATTI, PCIF, or PCIFTI. To reconfigure the parallel
parallel port is configured appropriately. Both port, you can reboot the computer. However, if you do
installation programs, PCIF and PCIFTI, perform this | not wish to reboot, you can run the PORT2PRN or
configuration. Even after you exit PCIF or PCIFTI, only PORT2PTI (for the TI PC) utility.

minimal power is drawn.
To run the reconfiguration utility, the form at the DOS

However, if you reboot your computer or if you turn on prompt for IBM or compatibles is:
your computer with the PC-Interface cable connected |
and do not run PCIF immediately, the batteries in your N A:\PORT2PRN [/port]

calculator can run down very quickly.

The SAVBAT If you normally leave your PC-Interface cable

Utllities connected, you should include a utility, SAVBAT.EXE
or SAVBATTLEXE (for the TT PC) in ;," e For the TI PC, you type only PORT2PTI.
AUTOEXEC.BAT file, These utilities are included on the |
PC-~Interface diskette. This insures that whenever you
turn on your computerior reboot, the parallel port is
reconfigured to reduce power drain. See your DOS
manual for instructions on altering your

AUTOEXEC.BAT file. _

For IBM PCs and Cﬂmpaﬁbles, youmust tell SAVBAT the
port to which the PC-Interface cable is attached.

The port options are the same as they are for SAVBAT.

> /0 The cable is plugged into the primary port. This is
the default.

> /1 The cable is plugged into the secondary port.

» /2 The cable is plugged into the monochrome adapter
port.

For example, SAVBAT /1 in the AUTOEXEC file reduces
power drained by the PC-Interface on the secondary port.

The TIPC has only one parallel port, so you should
include the line SAVBATTI with no options in the
AUTOEXEC file.

1-12°  Setting Up the System Setting Up the System 1-13
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| dapter 2: Using the PC-Intertace with the Ti-74
‘ ‘ | This chapter tells you how to use the Tl-74 calculator and
il § - BASIC to access the computer’s printer, screen, and disks.
|
| _ _ _
- Printing on the PC’s Printer from the TI-74 . .......... 2-2
| I Displaying on the PC’s Screen from theTl-74.......... 2-6
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| Printing on the PC’s Printer from the T1-74
A e ey ———— S ——

| It the computer has more than one paralle) port, you can
| ‘ ‘ ' access lts printer directly from the T)-74.

*a
' .
! -
: I ! A== .
' . S
L . .

| | | Specitying the To access the printer, you must have selected the
Al | Printer PC-Interface printer option by including either the
| Jir /p# option in the command line or the PrinterPort option

. in a configuration file. These options are described in
il Chapter 1.

The LIST command sends all or a portion of a BASIC |
program listing to the computer’s parallel_ printer {device
14). You must specify the printer as described on the
previous page. The general form for the LIST command

is as follows:

‘ Note: You cannot redirect output intended for the

il PC-324 printer (device 12) to the computer’s printer
ik using the PC-Interface redirect option (/r). This option
‘ |J redirects output only to the computer screen.

LIST ‘‘14[.return-option)’[,line-group]

Do not use the OPEN statement before us}ng the LIST
command. LIST opens and closes the device

i automatically.

iy Methods of The PC-Interface specifies the computer’s printer as . | ‘
i Accessing the device 14. The return-option is the only software option available
I ‘ | Printer for the printer in the LIST statement.

: \ You can control the computer’s printer with output

commands from the TI-74 in BASIC mode. In general,
two methods apply.

» The LIST command sends program listings to the
printer.

Tat

» The OPEN # and PRiNT # statements are used to send
data to the printer. -

R=1 Send both a carriage return and a line feed at the
end of every record. This is the default.

R =N Do not add a carriage return or a line feed at the
end of every record; send ‘‘as-is.””

R=C Send a carriage return at the end of every record.
Do not add a line feed.

The following example opens the printer (device 14).

I These statements are described in detail in the TI-74 Example
| ‘ Programming Reference Guide. The general form of |
n each statement and an example of its use with the
‘ I PC-Interface are given here for your convenience.
L In the general form, KEYWORDS are capitalized,
variables are in italics, and optional items are enclosed

in brackets ([]). | LIST “14.R=C",100-150

Then it lists on the printer lines 100-150 of t.hl.f: BASIC
program in the calculator, sending nn:ly a carriage return
at the end of each line. LIST automatically closes the
printer after the listing is completed.

2-2 Using the PC—Interface with the TI-74 Using the PC-Interface with the TI-74 2-3
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Printing on the PC’s Printer from the T1-74 (Continued)

You can direct output to the computer’s printer from the
following TI-74 software cartridges:

N Sending Data After specifying the printer as described on page 2-2,

| ‘ | tothePC’s . youcansend data to the computer’s printer by opening
AL Printer the device, printing the data, and then closing the
device. Device 14 can be open for only one file-number
H “ | at a time. The general forms for the OPEN #, PRINT #,
il and CLOSE # statements are as follows:

» Chemical Engineering library

» Finance library

i I! OPEN #file-number,  14{.return-option)'’[, file- ﬁ; » Mathematics library

il organization][,file-typel|, record-length|[,open-mode]  ® NP
| PRINT #file-number,string-variable » Statistics library
| CLOSE #file-number

» [,earn Pascal cartridge

s ‘ : | The return-options are the same as those given for the B When the library cartridge program asks Use Printer?,

_ LIST statement on the preceding page. i respond [Y] and enter 14 for the device code.
i The file-organization must be SEQUENTIAL (the Ii- : : ]
il - o - rtridge installs a programming
it default). The file-type must be DISPLAY (the default). If - T e that o ean uss to access device 14,
|! | . you do not specify a record-length (VARIABLE nnn), the - angu -
default record-length is 80 characters. You must specify

|
Il
1l ‘1. - the OUTPUT open-meode when accessing the printer.
|

i Note: When device 14 is closed, the PC-Interface
‘ Il automatically sends a form feed if the paperis not at the %’
g l‘ . top of the form. "

e \

| ‘| ‘ Example The following program opens the computer’s printer

it (device 14) for output as file #2. Only a carriage returnis
sent after each record. The maximum line length is 132
] characters. The printer prints the contents of the
variable string A$, and then the program closes the
printer.

100 A% = “Texas Instruments, PC-Interface”

200 OPEN #2,“14.R=C"” VARIABLE 132,0UTPUT
300 PRINT #2,A%

400 CLOSE #2

i Note: Output from the PRINT (as opposed to PRINT #) | x
statement is written only to the calculator display.

- i rface with the TI-74 2—-5
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Displaying on the PC’s Screen from the TI-74
“

Accessing the
PC’s Screen

The Tl-74 can send data to the compute
screen were a printer. pifierscrean as i the

—_— |

The PC-Interface specifies the comput
G puter screen as

You can automatically redirect output i

_ . | put intended for the
PC-324 printer (device 12) to the computer screen using
the /r option, which is described in Chapter 1.

Using the TI-74 in the BASIC mode, you can control the

computer screen with the TI-74 output comman
general, two methods apply. d s In

* The LIST command sends program listings to the
screen.

*» The OPEN #and PRINT # statement
data to the screen. sareusedtosend

These statex_nents are described in detail in the T7-74
Programming Reference Guide. The general form of
each statement and an example of its use with the
PC-Interface are givén here for your convenience

In the general form, KEYWORDS are capitalized,

variables are in italics, and optional it
in brackees (1) . P 1tems are enclosed

2-6 Using the PC-Interface with the TI-74

Example

The LIST command sends all or a portion of a BASIC
program listing to the computer screen (device 45). The

general form for the LIST command is as follows:

LIST “‘45[.return-option,pause-option)’’[,line-group]

Do not use the OPEN statement before using the LIST
command. LIST opens and closes the device
automatically.

The return-option specifies what occurs at the end of
each record.

R =L Sendboth a carriage return and aline feed at the
end of every record. This is the default.

R =N Do not add a carriage return or a line feed at the
end of every record; send ‘‘as-is.”’

R =C Send a carriage return at the end of every record.
Do notadd aline feed.

The pause-option specifies what occurs when a screenis
full of data.

P=N The calculator writes to the screen without
interruption. This is the default.

P=Y Whenthe screenis full of data, you must pressa
key on the computer’s keyboard before the screen
can receive more data from the calculator.

R =L (the default)and P=Y are the desirable options
when listing programs to the screen.

The following example opens the computer screen
(device 45), lists lines 100-500 of the TI-74 program with
a carriage return and line feed at the end of each line (by
default), and then closes the screen. When the screenis
full of data, the listing pauses until you press a key on the
computer’s keyboard.

LIST “45.P=Y",100-500

Using the PC-Interface with the TI-74 2-7



Displaying on the PC’s Screen from the TI-74 (Continueg
—'___—_—_____\

: ter screen fror the

Sending Data - Youmay send data to the computer screen by opening You can direct nut[t:_mt t? ;23;‘:;333;
tothe PC’s the device, displaying the data with PRINT #, and then following TI-74 softwa :
Screen closing the device. Device 45 can be open for only one , . s

file-number at a time. The general forms for the » Chemical Engineering library

OPEN #, PRINT #, and CLOSE # statements are as ‘

follows: » Finance library

OPEN #file-number,'‘45{.return-options, » Mathematics library

pause-option]’’ [, file-organization]|, file-type] ST
[, record-length][, open-mode] » Statisticslibrary
PRINT #file-number, string-variable :
CLOSE #file-number ™ » Learn Pascal cartridge
- : : inter?,

The return-options and pause-options are the same 7 When the library cartng%e p:ﬁsr;é‘:lﬂ iiksﬂlilﬁeﬂ.m" e

as for LIST. The P =N pause-option is desirable when | respond [Y] and enter 45 for

gztglea;f gi)rntmg to the screen using ANSI controls (see . The Learn Pascal cartridge installs a proge amming

| . language that you can use to access device 45.

The file-organization must be SEQUENTIAL (the - "y ement of the cursor

default). The file-typemust be DISPLAY (the default). If  Using ANS You can control the pﬂmt::il:l mAdNI;F :s cape sequences.

you do not specify a record-length (VARIABLE nnn), the Controls to on the computer screen g

default record-lemygth js 80 characters. You must specify IBM or compatible

UTPUT open-moy ' To use ANSI escape sequences on an _
the OUTPUT miie when accessing the screen. e e include the line DEVICE = ANSLSYS ;1;‘ g %HI; A
’ : is i ssary on :
Example The following programi opens the computer screen DOS CONFIG.SYS file. This is not necessary

(device 45) as file #2. Only a carriage return is sent after
each record. The maximum line length is 40 characters.
The screen displays the contents of the variable string
A$, and then the program closes the screen.

100 A% = "Texas Instruments, PC-Interface”

200 OPEN #2,“45.R = C",VARIABLE 40,0UTPUT
300 PRINT #2,A$

400 CLOSE #2

Note: Output from the PRINT (as opposed to PRINT #)
statement is written only to the calculator display.

Z2-8 Using the PC-Interface with the TI-74

Some common ANSI escape sequences are givenin
Appendix A.

The example below, if used appropriately inaTI-74

program or from calculator mode, would clear the
computer screen by sending the sequence ESC[2J.

PRINT #1,CHR$(27;,CHR${91);"2J"

Using the PC-Interface with the TI-74 2-9



Before Accessing the PC’s Disks

“

Types of Files

Special
Considerations

A useful feature of the PC-interface is that it aliows you to
store program listings, data, and program images in files on
the computer’s disks. You can edit or create program listing
files and data files on the computer.

———— e e

The PC-Interface treats the computer’s disk as two
logical devices, one for data or text files (device 101),
which may contain multiple records, and one for

program images or binary files (device 100), which do
not have more than one record.

You can access three categories of files on the
computer’s disks from a TI-74.

» Datafiles. You transfer these files to and from the
computer by specifying device 101 and the file name.

» T1-74 program listings in text {ASCII) format. You can
list these files to the computer from the calculator by
specifying device 101 and the file name.

» TI-74 program images in binary format. You transfer

these files to and from the computer by specifying
device 100 and the file name.

Although you may have up to five files open
concurrently with the PC-Interface, DOS also controls
the number of open files allowed. To permit the
PC-Interface to have five open files, add the line
FILES=10to the DOS CONFIG.SYS file.

The PC-Interface aﬂluws you to use the full DOS path
(drive:\subdir\file.ext), such as A:\TI74\FILE1.TXT.

To type the backslash character from the TI-74
keyboard, press [CTL| and then [7]. The TI-74 displays ¥
(the yen symbol). This character onthe TI-74 hasa

decimal value of 092, which is the value for a backslash
on the computer.

2—-10 Using the PC-Interface with the TI-74

IC or Pascal statement on the TI-74
::ffle;ga{;: EIF\II)';F?RB;EM typed statement is converted to
a program statement in a form that the calculator uses
internally. Conversely, the LIST command cpr}verts
each internal program statement to present itin a text
format that you canread.

A “‘program,’’ therefore, may be an entire file of text
statements or an entire file of binary program
statements. You must manipl}la:te those files
appropriately, which is not difficult.

] ] 01 and the LIST command, you can
}:i'sal,llllsgfgf ?;Saéram in the TI-74 to an {!'LSCII tjext file on
the computer. The file can thenbe edited using a text
editor. You also can enter a new program on the
computer using a text editor.

ini the computer, you
After you have finished a program on
use one of two utilities, TIC74.EXE for BASIC or

ile of text
TICP74.EXE for Pascal, to convert the file o
statements into a file of binary program statements. You
then can transfer the binary file to the TI-74 from
device 100 using the OLD command or the RUN

command.

ese processes are described further in thE" o
:I'Il’;‘ranspferring Programs to and from the PC’s Disks

section of this chapter.

Using the PC-Interface with the TI-74 2-11
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Transferring Data to and from the PC’s Disks
e

Accessing the
PC’s Disk for
Data Storage

2-12

T -
......

The TI-74 can use any of the computer’s disk drives to store
data.

Using the PC-Interface with the TI-74 3%3 .

The PC-Interface transfers data in record format from
the T1-74 to the computer’s disks and vice versa. The
PC-Interface specifies the data disks as device 101. You
should read the ‘‘Before Accessing the PC’s Disks’’
section in this chapter before accessing device 101. e

PCI®

You can store data on the computer’s disks from the
T1-74 with IO commands in the BASIC mode. In general,
three methods apply. i

* The LIST command sends program listings to an ASCIH
text file on the computer’s disk.

» The OPEN #, PRINT #, and CLOSE #statementsare -
used to send data to a file on the computer’s disk. Fe

» The OPEN ¥#,INPUT #, LINPUT #, EOF( ), and |
CLOSE #statements are used to read data from a file Example
on the computer’s disk. -

2
These statements are described in detail in the TT- 74 T
Programming Reference Guide. The general form of {0
each statement and an example of its use with the -
PC-Interface are giveh here for your convenience. I
In the general form, KEYWORDS are capitalized,
varitables are 1in italics, and optional items are enclosed
in brackets([]). - ey

Note: Any application written to use the CI-7 Cassette 2
Interface as a data-storage device can use the disks for h
storage by specifying device 101 instead of device 1. ‘33

The LIST command sends all or a portion of a BASIC
program listing to a file on the computer’s disk. The
general form for the LIST command is as follows:

LIST *“101.file-name’{,line-group)

Do not use the OPEN statement before using the LIST
command. LIST opens and closes the file automatically.

If file-name is an existing file, the file is opened. If file-
name does not exist, it is created. The file-name may
include the full DOS path (drive:\subdir\file.ext), such
as A\TI7TA\FILE1.TXT.

The PC-Interface sends a new-line character at the end
of every record written to device 101,

The following example opens a file named
BASICPRG.B74 in directory TI74 on drive A of the
computer, lists (with line numbers) the BASIC program
in the calculator into the file in an ASCII text format, and

then closes the file.

LIST “101.A\TI74\BASICPRG.B74"

Using the PC-Interface with the TI-74 2-13
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Transferring Data to and from the PC’s Disks (Continueg
e —————————————————————

Storing Data
on the PC’s

Disks

Example

2-14  Using the PC-Interface with the TI-74 &

You may store data on the computer’s disks by opening;
file on device 101, writing the data with PRINT #, and

then closing the file. Device 101 can be open for more
than one file-number at a time. The general forms for
the OPEN #, PRINT #, and CLOSE # statements are as

follows:

OPEN #file-number, ‘101 file-name’’{, file-
organization] [, file-type) [, record-length) [,open-mode]

PRINT #file-number,string-variable e

CLOSE #file-number gy

If the file-name is an existing file, the file is opened. If
the file-name does not exist, it is created. The file-name

" may include the full DOS path (drive:\subdir\file.ext),

such as A:\TI74\FILE1.TXT. | fj;j

The file-organization must be SEQUENTIAL (the

default). The file-type must be DISPLAY (the default). ]
you do not specify arecord-length (VARIABLE nnn), th
default record-length is 80 characters. The open-modet

store data can bé OUTPUT or UPDATE (the default). | ;i?

The PC-Interface sé“nds a new-line character at the end
of every record written to device 101.

The following program opens the file DAT.FIL for outpt
to the data disk (device 101) as file #2. The data is stored
in directory TI74 of the computer’s drive A. The defaull
of DISPLAY file-type and SEQUENTIAL file-

organization apply. The maximum record length is 60 Ex "..>ji. |

characters. The program writes the contents of the
string-variable A$ to the file and then closes the file.

100 A% = “Texas Instruments, PC-Iinterface”

200 OPEN #2,101.A\TI74\DAT.FIL”,VARIABLE 60,0UTPUT
300 PRINT #2A$ -

400 CLOSE #2

Youmay retrieve stored data from the computer’s disks
by opening the file on device 101, reading the data, and
then closing the file. Device 101 can be open for more
than one file-number at a time. The general forms for
the OPEN #, INPUT #, LINPUT #, and CLOSE #
statements are as follows:

OPEN #file-number,' 101 file-name’’[, file-
organization] [, file-type] [ record-length] [ ,oper-mode]

INPUT #file-number,string-variable

LINPUT #file-number,string-variable

CLOSE #file-number

If the file-name is an existing file, the file is opened. If
the file-name does not exist and open-modeis UPDATE,
it is created; if open-modeis INPUT, an error is returned.
The file-name may include the full DOS path
(drive:\subdir\file.ext), such as A:\TI74\FILE1.TXT.

The file-organization must be SEQUENTIAL (the
default). The file-type must be DISPLAY (the default). If
you do not specify a record-length (VARIABLE nnn), the
default record-length is 80 characters or the actual
record length, whichever is greater. The opern-mode to
read data can be INPUT or UPDATE (the default).

INPUT #and LINPUT #both read one record of data

from the disk. The difference bhetween the statements is
described in the T1- 74 Programming Reference Guide.

The following program opens for input the file DAT.FIL
on the data disk {(device 101) asfile #2. The file isin
directory TI74 of the computer’s drive A. The defaults of
DISPLAY file-type and SEQUENTIAL file-organization
apply. The record-length is determined as described
above. The program reads the contents of a record into
the string-variable RECORDS$ and then closes the file.

100 OPEN #2,"101.A\TIZA\DAT.FIL",INPUT
200 LINPUT #2,RECORD$
300 CLOSE #2

Using the PC-Interface withthe TI-74 2-15




The EOF

. Function

Example

5[ | File on Disk

Example

Use the EOF function in TI-74 programs to do end-of-file Ag >
handling with files opened for input. The value of EOFis pGi&h

0 (false)if the program has not read past the last record

on the file and - 1 (true)if it has. The general form of the Stqfge

function is as follows:
EOF( file-number)

The following exarmple could be used in a loop in the
previous example to stop the program when it has read
past the last record in file #2.

IF EOF2 THEN STOP

You can delete files on the computer’s data disk from th
TI-74 in BASIC mode. The general form of the command

is as follows:
DELETE *101.filename’

The PC-Interface aliﬂws you to use the full DOS path
(drive:\subdir\file.ext), such as A\TI7T4\FILE1.TXT.

Caution: Any file cah be deleted by the PC-Interface,

" not only those files created through the PC-Interface.

The following example would delete the file created on
the previous page.

DELETE “101.ANTI74\DAT.FIL"

2-16 Using the PC-Interface with the TI-74

il o the

The TI-74 can use any of the computer’s disk drives to store

TI-74 BASIC program images.

The PC-Interface stores TI-74 program images {and
other data that should not be altered in transmission)in
files on the program disk (device 100). It transfers files to
and from this device as a single record. You should read
the ‘“Before Accessing the PC’s Disks’’ section in this
chapter before accessing device 100.

Using the TI-74 in the BASIC mode, you can store and
retrieve program images on the computer’s disks using
several TI-74 commands as described in the remainder
of this section.

These commands are described in detail in the TT-74%
Programming Reference Guide. The general form of
each command is given here for your convenience.

In the general form, KEYWORDS are capitalized,
vartables are in italics, and optional items are enclosed
in brackets ([ ]).

The PC-Interface allows you to use the full DOS path
(drive:\subdir\file.ext), such as A\TI74\FILE1.TXT,
for the file-name. o
Note: Any application written to use the CI-7 Cassette
Interface as a program-storage device can use the disk
drive for storage by specifying device 100 instead of
device 1. |

The SAVE command writes a copy of the program that is
in the TI-74 memory onto the computer’s program disk
(device 100). The general form of the command is as
follows:

SAVE 100 file-name’’

Using the PC-Interface withthe TI-74 2-17
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Transferring Programs to and from the PC’s Disks (Cont,)
_____—_"'__'"_"h

Retrieving and The OLD command reads a program image from the

Running a | computer’s program disk into the calculator’s memory.
Program from You then can edit or run the program. The general form
the PC’s Disk of the command is as follows:

OLD ‘100, file-name’

The RUN command reads a program image from the
computer’s program disk into the calculator’s memory -

and then runsit.
RUN “‘100.file-name’’

Verifying a The VERIFY command compares the program image
Transfer stored on the computer’s disk with the program in the
TI-74 memory. It is sometimes used after the SAVE or

OLD commands. The general form of the command is as
follows:

VERIFY “100.file-rame”’

Deleting a You can delete files on the computer’s program disk
File on Disk from the TI-74 in BASIC mode. The general formof the - &~
command is as follows: * e
o
DELETE ‘‘100.file-name’’ |
Caution: Any file can be deleted by the PC-Interface,

not only those files created through the PC-Interface.

2-18 Using the PC-Interface with the T1-74

sililes for Use with the T1-74

The main utllity for use with the TI-74 converts a file of ASCII
program statements to an executable program image. To
leam about other utilitles or features not documented in this
guidebook, examine the README flles on the distribution
diskette.

The PC-Interface diskette includes a program,
TIC74.EXE, that reads a disk file containing ASCII
BASIC statements and converts it to the proper form for
the calculator to execute. Then you can use the OLD or
RUN command toload it into the calculator from

device 100,

To run the conversion program, at the DOS prompt type:
ANTIC74 [/e} file-name|.ext]

The /e option echoes each line to the screen as it is
converted. You do not need to type the file extension if it
is .B74. The utility stores the program image in a file with
the same file-name, but with the extension .PGM.

The PC-Interface diskette also includes a program
named TICP74.EXE. This program reads an ASCII file
containing Pascal statements from a computer disk and
converts it to the proper form for the calculator to
execute. You then can load it into the calculator from
device 100 using the OLD or the RUN command in the
Learn Pascal cartridge.

To run the conversion program, at the DOS prompt type:
ANTICP74 [/e] file-ramel.ext]

The /e option echoes each line to the screen as it is
converted. You do not need to type the file extension if it
Is .P74. The utility stores the program image in a file with
the same file-name, but with the extension .PGM.

If an error occurs during the conversion process, an error
message displays on the screen, including the program
line in error, and the program ends. Correct the error
using a text editor and rerun TIC74 or TICP74.

Detalls on requirements, restﬂctibns, and error
messages in TIC74 and TICP74 are in README files on
the distribution diskette.
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| | | | Example of a Typical Program Process

er 3: Using the PC-Interface with the TI-95

‘ i F The following example takes a BASIC program originally . This chapter tells you how to use the Til-85 calculator to
i - developed to run on a computer and demonstrates the steps | access the computer’s printer, screen, and disks.
il | that you might go through in manipulating the files. |
.!HI ‘
Kl l Procedure The example uses PC-Interface, the conversion utility. Printing on the PC’s Printer fromthe TI-95 ... ........ 3_9
'l - and TI-74 BASIC commands. Follow similar steps with Displaying onthe PC's Screenfromthe TI-95. . ... ... .. 3-6
Lt Pascal programs. Before Accessingthe PC'sDisks. . . .................. 3-10
' -\Ili | 'r Loading the PC Access Utility onto the TI-95 .. ... ... .. 3-11
| “ \ o 1. The file must be in ASCII format. You cannot run the - gm}g ;:l;e 510 %Eggsgglghty ........................ g-ig
AL : ~ - avingtothePC'sDisks ............. ... ... ... ..., -
I !I pro gram images from any other BASIC on the T1-74. Retrieving fromthePC'sDisks. . .................... 3-16
| .[ It is easy to convert a program from another BASIC to o Verifying Image Transfers . ... . ..............o..... 9.17
! il AS_CII. Exit PCIF and load the file into that BASIC o Savingto Text Fileson the PC's Disks .. .............. 3_18
B editor on the computer. You may wish to change a i Other PC Access FUNCLIONS . . .. . ... .oviniaeennenn.. 3-19
| | ’H !f few statements at this time, including those | Using the PC to Edit TI-95 Programs . . . .............. 3-20
(1 |. commands not in T1-74 BASIC. Utilities for Use withtheTI-95 . .................... 3-21
Fl ‘ ‘ | o Exampie of a Typical ProgramProcess ............... 3-22
‘ | I!I' |'J 2. In the BASIC editor, type SAVE “NEWPROG.B74”,A. The
(A A option saves the file in ASCII format on the
il | computer’s disk. It is best to name listed or edited
o files with the .B74 extension. Never use .PGM for
i'_al.- l text files.
i| ” | ‘ | 3. In DOS, type TIC74 /e NEWPROG. The statements
| all display on the SCreen as the program converts them
i into TI-74 format and stores them in the file

Ll NEWPROG.PGM.. -
| 1 ;]1. | _* BTSN
| ‘ " 4. In the BASIC modé on the TI-74, type

i OLD “100.NEWPROGPGM", specifying the DOS path as
n ;‘l_i B appropriate. You may want to make some changes on

(S the TI-74 before you run the program.

L H. Suppose you want to make additional changes.

4 Rather than typing the changes on the TI-74

0 keyboard, type LIST “101.BETRPROG.B74” and list the
AT program into an ASCII file on the computer’s disk.

| | 6. Use a PC text editor to make the changes, and then
' repeat steps 3 and 4. .

.y Notice that you specify device 100 and device 101 only

L when you transfer between the TI-74 and the computer
o The ASCII file and the program image file may be in the

| same directory on the PC.
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3-2

Printing on the PC’s Printer from the T1-95

F

Specifying the

Printer

Accessing the
Printer

Using the PC—Interface with the TI-95

If the computer has more than one parallel port, you can
access its printer directly from the Tt-85.

To access the printer, you must have selected the
PC-Interface printer option, using either the /p# option
in the command line or the PrinterPort optionina
configuration file. These options are described In |
Chapter 1.

Note: You cannot redirect output intended for the
PC-324 printer (device 12) to the computer’s printer
using the PC-Interface redirect option (/r). This option
redirects output only to the computer screen.

The PC-Interface specifies the computer’s printer as
device 14.

In general, you can use the TI-95 printer functions to
print to the computer’s printer for two purposes:

» Sending program listings to the printer.
» Sending data to the i%)rinter.

The keystroke commands used in this section are
described in detail in the TI-95 Programming Guide and
the TI-95 User’s Guide, The general form of each
statement and an example of its use with the
PC-Interface are given here for your convenience.

The LIST command sends all or part of a program listing,
register contents, labels, or status to the parallel printer.
You must specify the printer as described on page 3-2.
Then follow these steps.

1. Specify device 14 asthe device nurmber for printer
functions by pressing [/O] <PRT> <DEV) 014.

You then can specify additional printer options , such
as line width. -

2. Press [LIST) and the desired list option: <REG>, (PGM>,
(LBL>, or {ST>.

The following example opens the printer (device 14) and
lists the entire program in the program file space of the
calculator on the printer. It uses aline width of 40 with
word break on.

[[O] <PRT> <DEV> 014 <WID> 40 <WB>
LIST] <PGM> (1st>
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Printing on the PC’s Printer from the TI-95 (Continued)

You can direct output to the computer’s printer from the
following TI-95 software cartridges:

Using Printer The printer functions, PRT, ADV, and TRC, control the

Functions to output to the printer from the keyboard or from within
Access the user-written keystroke programs. » Chemical Engineeringlibrary
PC’s Printer -

1. Specify device 14 as the device number for printer

tics libra
functions by pressing [/O| <PRT> <DEV) 014. > Mathemati Ty

istics libra
You can specify additional printer options, such as > Statistic ry

line wadth. Press [fO] <PRT> (DEV> 014 before beginning the ber
. icati o specify device 14 as the device numbper 10r
2. Use the appropriate keystrokes in calculator mode or 3%1:122?1%131111 ;timl':ljg y
programming mode. For example, the keystroke S P '
sequence [2nd| [PRINT] prints the contents of the e

record in the display on the printer, whether entered
in calculator mode or as part of a program.

; ) Interface with the TI-95 3-5
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Displaying on the PC’s Screen from the TI-95

w

The T1-95 calculator can send data to the computer screen as
if the screen were a printer.

Accessing the
PC’s Screen

The PC-Interface specifies the computer screen as
device 45.

You can redirect output intended for the PC-324 printer

(device 12), to the computer screen using the /r option,
which is described in Chapter 1.

In general, you can use the TI-95 printer functions to
print to the computer screen for two purposes:

» Sending program listings to the screen.
» Sending data to the screen.

The keystroke commands used in this section are
described in detail in the TT-95 Programming Guide and
the TI-95 User’s Guide. The general form of each
statement and an example of its use with the PC-
Interface are given here for your convenience.

3-6 Using the PC-Interface with the TI-96

L

%  Progiamsor
i Data on the
¥ PC’s Screen

i

.E.:-:_ —_____——' — AE—

L

The LIST command sends all or part of a program listing,
register contents, labels, or status to the screen.

1. Specify device 45 as the device number for printer
functions by pressing [UO] <PRT> <DEV, 045.

You can specify additional printer options, such as
line width.

9 Press [[18T] and the desired list option: <REG?, (PGM ?,
{LBL), or <ST>.

The following exarmple opens the computer screen
(device 45) with a line width of 80. It lists the keystroke
program in the calculator, beginning at the current step,
on the computer screen.

/O] <PRT> {DEV> 045 <WID> 80
LIST| <PGM> (1st)
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Displaying on the PC’s Screen from the TI-95 (Continued)

“

Using Printer The printer functions, PRT, ADV, and TRC, control the

Functions to output to the computer screen from the keyboard or
Access the from within user-written keystroke programs.
PC’s Screen

1. Specify device 45 as the device number for printer
functions by pressing /O] <PRT> <(DEV) 045.

You can specify additional options, such as line
width,

2. Use the appropriate keystrokes in calculator mode or
programming mode. For example, the keystroke
sequence [2nd| [PRINT] prints the contents of the
record in the calculator display to the screen,

whether entered in calculator mode or as part of a
program.

3-8 Using the PC-Interface with the TI-95
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Using TI-95
Software
Cartridges

% with the
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PC-Interface

Using ANSI

Controls to
Write to the
PC’s Screen

You can direct output to the computer screen from the
following TI-95 software cartridges:

» (Chemical Engineering library
» Mathematics library

» Statisticslibrary

Press (/O] <PRT> {DEV> 045 before beginning the
application to specify device 45 as the device number for
printer functions.

You can control the position and movement of the cursor
on the computer screen using ANSI escape sequences.

To use ANSI escape sequences on an IBM or compatible
machine, include the line DEVICE = ANSI.SYS in your
DOS CONFIG.SYS file. This is not necessary on the TI PC.

Some common ANSI escape sequences are givenin
Appendix A.

When used appropriately in a TI-95 keystroke program
or from calculator mode, the keystroke example below
clears the computer screen by sending the sequence
ESGC [ 24 from the calculator display to the computer
screen.

ALPHA| <CHR> 027 {2nd][[12 [J] [ALPHA] [2nd| [PRINT]
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Before Accessing the PC’s Disks

w

Types of Files

Special
Considerations

3—-10

A useful feature of the PC-Interface is that it allows you to
store program listings, program images, register contents,
flle-space images, and cartridge images in flles on the
computer’s disks.

For most applications, the computer’s disk is accessed
using the PC Access utility program, which is described
beginning on page 3—-14. Therefore, it is usually not
necessary for you to access the devices directly.

The PC-Interface treais the computer’s disk as two

logical devices, one for data or text files (device 101),
which may contain multiple records, and one for

program images or binary files (device 100}, which do
not have more than one record.

You can access several categories of files on the
computer’s disks from a T1-95.

» Images of TI-95 PGM memory in binary format.

» Files containing TI-95 register contents.

» Images of the on-board MEM file space.

» Images of the 8K Constant Memory™ RAM cartridge.
» TI-95 program listings in text (ASCII) format.
Although the PC-Interface allows five files to be open
concurrently, DOS also controls the number of open files
allowed. To permit the PC~Interface to have five open

files, add the line FILES = 10 to the DOS CONFIG.5YS
file.

The PC-Interface allows you to use the full DOS path
(drive:\subdir\file.ext), such as A:\TI95\FILE1.TXT.

Using the PC—Interface with the TI-95

B Loading the PC Access Utility onto the TI-95

You must transfer one of two programs supplied on the
PC-interface diskette to the T1-95 program area. Then the
PC-Interface can transfer images between the computer’s
disks and the T1-85.

$ ThePCAccess
& Utliity

-

To access the computer’s disks, you must first load the
PC Access utility into the TI-95 from the distribution
diskette. You do this by entering and running a TI-95
keystroke program, which is listed on the next page.

On the PC-Interface diskette there are two files.

» PCL9b contains the full-sized PC Access utility
program and the data file that the keystroke program
will transfer into the TI-95. PC Access requires 2296
program steps, 13 registers, and 80 bytes of on-board
file space. After transfer, the program portion of PC
Access may be saved in a plug-in RAM cartridge or in
the on-board MEM file space.

Note: If you save PC Access into MEM file space, only
about 2500 bytes of memory are available for storage
of user-written programs while PC Access is being
loaded into PGM space and saved into MEM file space.

» PCS95is a much smaller version of PC Access. It has
only a few features but allows larger programs to be
saved on the TI-95. It requires 544 program steps, 13
registers, and 80 bytes of on-board file space. This
version is most useful for the user who does not have
a plug-in RAM cartridge.
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Loading the PC Access Utility onto the TI-95 (Continued)

e e

i
;
!
£
1
F

-

Loading the PC
Access Utility

To load the PC Access utility follow these steps: Loading the PC 4. This TI-95 program cannot be run from main program

Access Utility memory. You must save it and run it from memory.

A in th ' a of the TI-95
1. Any program in the main program area ol the (Continued)

and any register data will be lost during loading, so

s i » If an 8K RAM cartridge is plugged in, store the
save this information if necessary.

loading program on the cartridge by typing:

2. Enter

LEARN] <1st> |2nd [CP] to clear PGM memory.

The loading program automatically sets the partition
properly based on the program requested.

. Enter the keystroke program listed below:

FILES| <PUT> <{cartridge name > {PGM> LOD <ENT>

» If there isno 8K RAM cartridge, store the loading
program in the on-board MEM file space by typing:

FILES

(PUT> {PGM> LOD {ENT>

. On the computer, log into the subdirectory that

000 2296.4800 2296.4800 see Note 1
| contains the files PCL95 and PCS595. Run the
009 PARG4EE [2nd|[PARTI64 |EE] _
_ — PC-Interface software on the computer as described
013 7+.0001 = 7[+].0001[= . :
021 STOB 3T0lB in Chapter 1. (Note: PCIF or PCIFTI must be in the
023 UNE CONV| <BAS> <UNF> current su!:)directury, or a path must be declared to
024 0000 0000 their location.)
028 FF3F 2nd|{Fn]j2ndj[Fn]3[2nd| [Fx] . Run the keystroke program in the TI-95 by typing
032 STOC STQ|C RUN] <MEM> <{LOD>. The program retrieves the
034 0010405043 0010405043 correct file from the computer and loads the PC
044  4C3935 412nd|[Cn]3935  seeNote2 Access program (either the short or long version) into
050 STOA STO| A PGM memory and a data file, + PC, into MEM file
052 ClOB /0] <clo> B space.
054 DEC30 CONV{<{BAS> {DEC>, 30
057 ST+ B sTO|[+]B . . Transfer the PC Access program from PGM memory
059 CIOB /0] <Cl0> B into a cartridge or the MEM file space.
i; ;‘i’jf’a i flfgg CBUTS 4 PG » If an 8K RAM cartridge is plugged in, store PC
071 6401 i YTy Access on the cartridge by typing:
075 STOB 5TolR FILES| <PUT) {cartridge name > {PGM> PCA <ENT>
077 CLR CLEAR » If thereis no 8K RAM cartridge, store PC Accessin
078 STOC STO|C the on-board MEM file space by typing:
080 ClOB O] <CIO> B FILES| <PUT> {PGM> PCA {ENT>
082 HLT HALT
LEARN Note: Normally you will run PC Access from the MEM
file space or a RAM cartridge. However, you should not
Note 1: To load the small program, change this line to run the program from an area that you are going to load
896.62 with a file image. For example, to use GET to retrieve a
_ - & MEM file-space image from the computer, you should
?;;;325 Toload the small program, change this line to § run PC Access from PGM memory, not from MEM file

space.
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Using the PC Access Utility

The full-size PC Access utliity provides many functions. The

‘smaller utility can only save or retrieve PGM memory images.

The PC Access
Main Functions

Errors

PC Accessis easy to use, You select the appropriate
menu option at each level.

To run the PC Access utility program from MEM file

space, type |RUN| {MEM> <{PCA>, The main menu of the
PC Access utility has six options:

(GET> Retrieve from the computer’s disk.

(PUT> Savetothe computer’s disk.

{VFY> Verify that an image in a disk file matches that
in the calculator.

(DF> Delete a file on the computer’s disk.

{DEV?> Change the Dockbus device number for the
computer’s disk.

(TXT> Savea program or registers in text formatina
file on the computer’'sdisk.

(ESC> [Exitthe PC Access program.

Note: The {ESC> option appears on all option menus.
Selecting (ESC> on all but the main menu returns you to
the main menu.

Each option is explained on the following pages.

PC Access error messages are printed or displayed if the
printer device number has been set. A description of
each errorisin ‘‘Table of PC Access Error Messages’’ in
Appendix A.
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Saving to the PC’s Disks

e —

Allimages are saved to the computer's disks using the PUT
menu.

The PUT Menu You may save four types of images on the computer’s
disks through the (PUT» option.

(PGM)> Save a program image onto the comaputer’s disk
from the PGM memory on the TI-95.

(REG> Save adata register image onto the computer’s
disk from data registers on the TI-95. After
" entering the file name (see below}, you enter
the number of registers to be saved. Register 0

is always the starting point.

(MEM> Save a file-space image onto the computer’s
disk from the MEM file space on the TI-95.

(CAR> Save an entire RAM cartridge image onto the
computer’s disk from the 8K RAM cartridge on

the TI-95.
(ESC> Return to the main menu.

After each choice you are asked to confirm your choice
by selecting <YES> or {NO».

» If youselect <YES», you then typeinafile name,
including the full DOS path if the path currently
logged on the computer is not your desired choice. At
the end of the file name, select ¢<ENT> and the fileis
saved. To return to the main menu without saving the

file, select <ESC>.

» If you select {NO>, youreturn to the PUT menu.
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Saving to Text Files on the PC’s Disks Other PC A Functi
er ccess Functions

m .
3 . . i - - - a— — S —————
rar:tgfl;r:; ::::ttlgzi:;dpr;ii:;at:}:::t:qm ct-r‘n I:;_ems_avad o ASCH '- Y delete fil th ter’s disks using the DF
sing the menu. ] ou may delete files on the computers isks using the
; menu or change the Dockbus device number using the DEV
menu.

—— g m

The TXT Menu You may save two types of text data on the computer’s
The DF Menu The <DF) option on the main menu allows you to delete

disks through the <TXT> option. .
1 files on the computer’s disks from the PC Access
(PGM> Save atext listing, including statement 3 program in the T1-95.

numbers, of the program in PGM memory on
(YES> Typeinafile name, including the f ull DOS path

the TI-95 into a file on the computer’s disk
' if the path currently logged on the computeris

{See the discussion beginning on page 3-20 for

an application of this.) : not your desired choice. At the end of the file
name, select the <ENT> option and the fileis

Before selecting this option, you should be '; deleted. To return to the main menu without
' deleting the file, select <ESC>.

running PC Access from MEM memory, and
have loaded the program that you want listed

into PGM memory with the [FILES] command. (NO>  Return to the main menu.

Caution: Any file can be deleted by PC Access, not only

(REG> Savethe contents of the dataregisters on the
those files created through PC Access.

TI-85 into a text file on the computer. After
entering the file name (see below), you enter
Fhe number of registers to be saved. Register 0
1s always the starting point.

The DEV Menu The <DEV> option on the main menu allows you to enter a
new device code. This allows you to access other
Dockbus disk devices using the PC Access software on

(ESC>  Returnto the main menu. the TI-95.

After each choice you are asked to confirm your choice
by selecting <YES’> or (NO>. '

> !f you gelmt {YES>, you then type in a file name
including the full DOS path if the path currentl}:
logged on the computer is not your desired choice. At
the E‘:'I'Id of the file name, select the <ENT) option and
thﬁe listing issaved. To return to the main menu
without saving the listing, select <ESC).

» If you select {NO> , YOu return to the TXT menu.
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Using the PC to Edit TI-95 Programs

M

TEEEE—.—.

TI-95 Programs

As you press each key on the TI-95, the calculator
converts your keystroke into a program instruction in a
form that the calculator uses internally. Conversely, the
TXT and LIST commands convert each internal prﬂg’mm

Instruction to present it in a text format (mnemonics)
that you can read.

A’ ‘prngr'am,’ ' therefore, may be an entire file of
mnemonics or an entire file of binary program
Instructions. You must manipulate those files
appropriately, which is not difficult.

Using the TXT menu of PC Access, you can save a file of
TITQE; mnemonics on the computer for editing with a text
editor. You also can enter a new program of TI-95
mnemonics on the computer using a text editor.

After you have finished a ﬁrugram onthe PC, us

L ,use the
utlht‘y, ‘_I‘ICQE:.EXE, on the PC-Interface disk to convert
the file in mnemonic form into a file of binary program

instructions. You then can transfer the bin i
_ _ ary file to th
TI-95 using the PC Access utility. )

These processes are described further in the ‘‘Example
of a Typical Program Process’’ section of this chapter.
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Utilities for Use with the TI-95

M

. One of the utilities for use with the TI-95 converts mnemonics
to a program image. To leamn about other utilities or features
not documented in this guidebook, examine the README

files on the distribution diskette.

.' . -

Converting The program TIC95.EXE is on the PC-Interface diskette.
TI-95 Text This program reads a file of ASCII mnemonics that ison
Listings to the computer disk and converts the mnemonics to the
Programs " proper form for the calculator to execute. Then you can

transfer this new program image to the calculator using
the GET menu of the PC Access utility.

Note: There are some requirements for how the
mnemonics should be typed. Information on special
considerations is in the file TIC95.DOC on the

distribution diskette.

To run the conversion program, the form at the DOS
prompt is:

AN\TICO5 /options file-namel.ext]

You do not need to type the extension if it is .K95.
Options are available when running TIC95. They are
explained in the file TIC95.DOC on the distribution

diskette. ’

The program builds a file with the same file-name, but
with the extension .LST. This file contalns a program

listing and any warning or error messages. The screen
displays a count of the number of warnings and errors.

You should review the .LST file, correct the errors using
the editor, and then rerun TIC95.

The converted program is stored in a file with the same
file-name, but with the extension .B95.
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Example of a Typical Program Process

Procedure

The following example demonstrates the steps that you
might go through in manipulating flles with the PC-Interface
when developing a program.

This example uses PC Access, the conversion utility, and
TI-95 commands to develop a program on the TI-95 and
the computer.

1. Enter a new program on the TT-95. Leave the program in
PGM memory. Press [LEARN| to leave learn mode.

2. The PC-Interface software should be active on the
computer. Now run PC Access by typing

RUN| {<MEM> {PCA> on the TI-95,

Save an ASCII listing to a disk file by typing

(TXT> {PGM> {YES>PROGRAM.K95 <ENT>.

3. Exit the PC-Interface software and load the computer
file PROGRAM.K95 into a text editor. Be sure you use
an editor that can create an ASCII file. (If you TYPE an
ASCII file to the screen, the file displays only as
typewriter-keyboard letters.) Delete the statement
numbers from the listing and be sure there is a space
separating mnemonics, numhers, parentheses (before
and after), and operators. Change or add statements
toimprove your program,

Note: You also can begin with an ASCII file that has
been entered on the computet using a text editor.

4. Save the file from the text editor as BETRPROG.K95.
It is best to name ASCII program files with the . K95
extension. Never use .B95 or .LST for text files.

0. Atthe DOS prompt, type TIC95 BETRPROG. The
program converts the mnemeonics into TI-95 format
and creates a file BETRPROG.B95. A program listing,
including errors and warnings, is saved in the file
BETRPROG.LST. If there are errors, correct them by
repeating steps 3 through 5 before proceeding to step 6.

6. Onthe computer, run the PCIF installation program.
On the TI-95, type |RUN| <MEM> <PCA> to run PC Access.
Type {GET> {PGM> <{YES> BETRPROG.B95 <ENT) to
retrieve the PGM image from the computer’s disk and
load it into PGM memory. Now run the program.
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Appendix A: Reference Information

s

Contents

The information in this appendix applies to the PC-Interface

when used with either the TI-74 or the T1-95 calcutator.

Recovering from Errors on the TI-74 ... oo e
Recovering from Errors onthe TI-95 . . ..o e e e

Table of JOErrorCodes . ... ... oo ocvrevrrmemes
Table of PC Access Exror Messages . ........-..--rr
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Table of I/O Error Codes

#’

Error Codes

Listed below are the /O error codes related to the operation
of the PC-Interface.

Decimal
Code

0

Meaning/Suggestions

Normal completion of command. No error has
occurred.

Devicelfile options emor. Check the software
options you specified when opening the
device. Make sure that you have used commas,
periods, quotation marks, and equal signs
correctly and that you have specified valid
options.

Ervor in device/file attributes. Check the file
attributes (file-organization, file-type, record-
length, and open-mode) that you specified (or
allowed to.default) when opening the device.

Flle not found. You have attempted to input from
a file that does not exist. Check the path and
file name.

Devicelfile not open. You have atterapted to write
to, read from, or close a device or file that is
not open. Open the device before accessing it.

Device/file already open. Yotrhave attempted to
open a device or file thatis already open.
Check your program. Close the device and try
again. If these steps are not successful, you can
close all devices and files by turning off the
calculator momentarily.
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Error Codes

{Continued) Decimal

Code

Meaning/Suggestions

____—_.-_—l—l—_——_'—'_'_'_

6

Device-related error. DOS has returned an error
message to the PC-Interface. If the message
occurs when you open the printer (device 14),
the printer may be off-line. If you access afile
that is bad or open a file for output when the
disk is full, this message occurs. Illegal
characters in a file-name also generate this
message.

End-offile emor. You are attempting to read from
a file when you have already reached the end.
Put EOF() processing in your program if you
are using the TI-74.

Data too long. Some commands, such as CLOSE,
should have no accompanying data. The
PC-Interface has encountered such a
command with a nonempty data buffer. Check
your program. If you are using the VERIF'Y
command, this message indicates that the file
lengths do not match.

Flle/disk write-protected. You have attempted to
write to a DOS file that has the write-protect
(read-only) attribute set or to a diskette that is
write-protected.

12

Buffer size ervor. The buffer size is too small for
the data length. Specify a larger data buffer
when opening the device or file.

13

Command not supported. You have attempted to
use an I/0 command that the PC-Interface
does not support.

(continued)
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Table of l/O Error Codes (Continued)

#

Error Codes
. Decimal
(Continued Code Meaning/Suggestions
14 " Devicelfile not open for output. You have attempted

to send data to a device or file that was not

opened to receive output. Reopen the device in
UPDATE or OUTPUT (disks only) mode.

15 Devicelfile not open for input. You have attempted
toread from a device or file that was not
opened to send data. Only the disks can be
opened for input. Reopen the device in INPUT
or UPDATE mode.

17 Device/file organization incomect. You have opened a
device or file for RELATIVE organization
when it should be SEQUENTIAL. The PC-
Interface can process only SEQUENTIAL files.

19 Append mode not supported. The PC-Interface does
not support APPEND mode.
21 input mode not supported. You have attempted to

open a device that cannot operate in INPUT
mode. The PC-Interface returns this message
if you try to open the screéen (device 45) or the
printer (device 14} in INPUT mode. They only
support output and must be opened in
OUTPUT mode.

22 Update mode not supported. You have attempted to
open a device that cannot operate in UPDATE
mode. The PC-Interface returns this message
if you try to open the screen (device 45) or the
printer (device 14)in UPDATE mode. They
only support output and must be opened in
OUTPUT mode.

A-6 Reference Information

Error Codes
{Continued)

Decimal
Code

23

Meaning/Suggestions

Flle-type incorrect. You have attempted toopen a
file or device with an INTERNAL file-type. The
PC-Interface only supports DISPLAY file-type.

24

Verity error. The VERIFY command has found a
discrepancy between the saved image on the
disk and the image in the calculator.

28

Flle is delete-protected. You have attempted to
delete a DOS file that has the write-protect
(read-only) attribute set or is on a diskette that
is write-protected.

33

Too many files open. The PC-Interface allows five
open files at one time. You attempted to open a
sixth file. Close a file before proceeding.

39

1O bus timing ermor. The calculator has lost contact
with the PC-Interface. Reconnect the devices,
the cable, and the power connections; then
retry operation. If this error occurs when you
install the PC-Interface, you may have selected
the wrong LinkPort.

80

Printer not available. You have attempted to open
device 14, but you have not specified the /p# or
PrinterPort option during installation as
described in Chapter 1.

265

Time-out emor. The calculator generates this code
if it loses contact with the device. Check the
cable connections. Check the device numbers in
your program. This message occursif the
PC-Interface software is not running on the PC.
The RESET command always returns this
message.
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Table of PC Access Error Messages

Listed below are the error messages related to the operation

PC Access -
Error Messages M_assage Meaning/Suggestions -

No filename Nothing was entered at the prompt for
the name of the PCfile.

Inadequate space  The TI-956 partition is not set properly
toretrieve the PCf{ile that was
requested. Allocate more memory for
the program steps or registers, as
appropriate.

Mem = oox bytes The size of the partition for MEM

File= xxxxbytes  file space is not equal to the size of the
file that was requested to be loaded
into memory. They must be equal.

Not retrieved The file size does not match the area to
be loaded, and the requested <GET>
operation is not completed.

Dir not cleared The directory for MEM file spaceora
RAM cartridge hasnot been cleared.
Clear the directory with [FILES] <CD>.

Wrong file type The file that you réquested tobe
loaded into the RAM cartridge is not
8K bytes. ]

Did not verify The images compared with the {(VFY>

| option did not match.

11O error xoo AnI/Oerror has occurred. Refer to the

preceding table.

~of the T1-85 PC Access utility.
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ANSI Escape Sequences

ANS] escape sequences allow you to control the position and
movement of the cursoron tha.PC’s sCreen.

Standard ANSI
Escape
Sequences

Cursor Control

Text Control

Color Control

PC-Interface supports the escape sequences contained
in the ANSI.SYS driver for the PC’s operating system.

To use ANSI escape sequences on an IBM or compatible
machine, include the line DEVICE = ANSL.SYS in your
DOS CONF1G.8YS file. This is not necessary on the T1 PC.

Some standard ANSI escape sequences are listed below
for your convenience. For further information, refer to

the DOS system documentation.

Command Escape Sequence
CUP Cursor Position ESC[line#;col#H
CUU Cursor Up ESC[rnA

CUD Cursor Down ESC[nB

CUF CursorForward ESC[nC

CUB Cursor Backward ESC[nD

HVP Horizontal/Vertical Position  ESC[line#;col#t
SCP Save Cursor Position ESCls

RCP Restore Cursor Position ESClu

RVI Reverse Index ESC[nM
Command Escape Sequence
EOS Eraseto End of Screen ESC[J

ED Erase Display ESC[2J

EOL EraseLine K

ESC

Refer to the DOS system documentation for information
on setting colors through ANSI escape sequences.
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| _j_ Appendix B: Service and Warranty

m

This appendix contains information you will find useful if you
encounter problems with the PC-Interface.

Contents InCaseof Difficulty . ....... ... B-2
Service Information . ... . ... ..o B-3

One-Year Limited Warranty . . . .. ........ ..o B-5
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In Case of Difficulty

Difficulty
during
Instatlation

Cables

Connected
Devices

Software
Options

If the PC-Interface or connected devices do not appear to be
working properly, check the following.

The PC-Interface is sensitive to the order in which the
installation steps are performed. Read *'Getting Started
with the PC-Interface’’ in Chapter 1, turn off the
calculator, reset the computer, and perform the steps
again.

If the TI-74 responds with an I/0 error or the TI-95 does
not access the device the first time you attempt to access
the computer, there is a possibility that the PC-Interface
is not on the port you specified. Repeat the entire
installation procedure, specifying a different port.

Make sure the leads and connectors are not broken.
Make sure that all cables are plugged in securely.

If you are using a printer, check to see that it is on-line
and has paper and ribbon.

If a printer has a self-test or local mode, use it to be sure
that it is working properly when youare not using the
PC-Interface. Turn off the printer briefly and try once
more. If the malfunction persists, turn off the calculator
momentarily and try again. Successive attempts that
produce the same error may indicate a hardware fault.

Even when all devices are operating correctly, they can
appear to malfunction if software options are
improperly set.

B-2 Service and Warranty
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Service Information

For Service
and General
information

For Technical
Information

Express
Service

~ Calculator

Accessories

If the solutions suggested by “ln Case of Difficulty’ do not
correct a problem you may have with your PC-Interface,
please call or write Consumer Relations to discuss the
problem.

If you have questions about service or the general use of
the PC-Interface, please call Consumer Relations at:

1-806-747-1882

Please note that this is a toll number, and collect calls are
not accepted.

You also may write to the following address:

Texas Instruments Incorporated
Consumer Relations

P.O. Box 53

Lubbock, Texas 79408

Please contact Consumer Relations:
» Before returning the product for service.
» For general information about using the product.

If you have technical questions about product operation
or programming applications, write to Consumer
Relations at the address given above, or call
1-806-741-2663. Please note that this is a toli number,
and collect calls are not accepted.

Texas Instruments offers an express service option for
fast return delivery. Please call Consumer Relations for
information.

If you are unable to purchase calculator accessories
(such as memory cartridges or replacement manuals)
from your local dealer, you may order them from Texas
Instruments. Please call Consumer Relations for
information.
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Service Information (Continued)

F

Returning your
PC-Interface for
Service

In-Warranty
Service

Out-of-Warranty
Service

Texas
Instruments
Service
Facilities

A defective product will be either repaired or replaced
with the same or comparable reconditioned model (at
TI’s option) when it is returned, postage prepaid, toa
Texas Instruments Service Facility.

Texas Instruments cannot assume responsibility for loss
or damage during incoming shipment. For your
protection, carefully package the product for shipment
and insure it with the carrier. Be sure to enclose the
following items with the product:

» Your full return address

» A note describing the problem you experienced

» A copy of your sales receipt or other proof of
purchase to determine warranty status

Please ship the product postage prepaid; COD shipments
cannot be accepted.

iy
wi

For a product covered under the warranty period, no
charge is made for service.

A flat-rate charge is made for out-of-warranty service,
To obtain the service charge, call Consumer Relations
before returning the product for service. (We cannot
hold products in the Service Facility while providing
charge information. }

U.S. Residents U.S. Residents

(U.S. Postal Service) (other carriers)
Texas Instruments Texas Instruments
P.O. Box 2500 2305 N. University
Lubbock, Texas 79408 Lubbock, Texas 79408
Canadian Residents Only

Texas Instruments

41 Shelley Road

Richmond Hill, Ontario L4C 5G4
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One-Year Limited Warranty

This Texas Instruments electronic product warranty extends
to the original consumer purchaser of the product.

Warranty
Duration

Warranty

Coverage

Warranty
Disclaimers

Legal Remedies

Warranty
Performance

This product is warranted to the original consumer
purchaser for a period of one (1) year from the original
purchase date,

This product is warranted against defective materials or
workmanship. This warranty is void if the product
has been damaged by accident, unreasonable use,
neglect, improper service, or other caunses not
arising out of defects in material or workmanship.

Any implied warranties, including but not limited to
the implied warranties of merchantability and
fitness for a particular purpose, are limited in
duration to the above one-year period. Texas
Instruments shall not be liable for loss of use of the
product or other incidental or consequential costs,
expenses, or damages incurred by the consumer or
any other user,

Some states do not allow the exclusion or limitations of
implied warranties or consequential damages, so the
above limitations or exclusions may not appiy to you.

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

During the above one-year warranty period, a defective
T1 product will be either repaired or replaced with a
reconditioned comparable model (at TI's option) when
the product is returned, together with proof of
purchase, postage prepaid, to a Texas Instruments
Service Facility.

The repaired or replacement product will be in warranty
for the remainder of the original warranty period or for
six months, whichever is longer. Other than the postage
requirement, no charge will be made for such repair or
replacement. |

Texas Instruments strongly recommends that ybu insure
the product for value prior to mailing.
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