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Function Reference

Use this list if you know the function you want te perform but
you need a reminder of the key sequence. The page reference
tells where to find additional infermation about the function.
Thislist includes scientific-calculator functions only;
programming functions are discussed in the T/-95
Programming Guide.

General Functions Key Sequence Page
Set calculator defaults (YES> 1-14
Clear calculator CLEAR 2-9
Clear entry [cE] 2-9
Change sign 2-8
Clear function labels 2nd] [F:CLR] 2-9
List registers LIS‘I‘ n {REG> h-12
List status LIST] <ST» 5-13
Math Functions
Equals = 2-3
Parentheses [(and D] 2-6
Addition x[Hy 2-16
Subtraction x[=-ly 2-16
Multiplication x[xy 2-16
Division x[=y 2-16
Reciprocal x [1ix] 2-17
Square x [x7] 2-17
Square root X % 2-17
Power v ¥X x 2-18
Root v [INV] [¥* x 2-19
Factorial X [2nd] [x!] 2-24
Permutations n r [znd] [nPr] 2-25
Combinations n r [2nd] [nCr] 2-25
Logarithm (natural) X 2-26
Logarithm (common) x |LOG 2-26
e* Antilogarithm (natural) x [INV] 2-26
10* Antilogarithm (common) x [INV] [LOG 2-26
Quadratic roots [FUNC] <QAD?> 2-36
Cubic roots FUNC| <CUB> 2-37
Trigonometric Functions
Pi ln] 2-8
Select angle units (DRG] 2-20
Sine x [SIN] 2-20
Cosine x 2-20
Tangent x 2-20
Arcsine x 2-20
Arccosine x [Inv] [cOS] 2-20
Arctangent x [INV] [TAN 2-20
(continued)
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Hyperbolic Functions Key Sequence Page
Hyperbolic sine 2-22
Hyperbolic cosine 2-22
Hyperbolic tangent A 2-22
Inverse hyperbolic sine SIN] 2-22
Inverse hyperbolic cosine | [COS] 2-22
Inverse hyperbolic tangent x [inv] [HYP] [TAN 2-22
Number Functions

Integer portion 2-28
Fractional portion 2-28
Initialize random seed [NUM] x [INV] ¢<R#> 2-33
Random number 2-33
Round number 2-29
Signum function 2-32
Least common multiple x2 (LCM> 2-31
Greatest common divisor X2 (LCM> [x~t] 2-31
Prime factors Imlx {PF) [x~t] (PF) [x~t]... 2-30
Absolute value [NUM] x <ABS) 2-32
Statistics Functions

Clear and begin 1-variable entry {CLR> ¢<CS81> 3-4
Enter a 1-variable value X 3-5
Remove a 1-variable value x [INV] 3-56
Enter multiple 1-variable values n (FRQ> x 3-6
Remove multiple 1-variable values n ¢FRQ) x [INV] 3-5
Clear and begin 2-variable entry [STAT] (CLR> <CS2) 3-4
Enter a 2-variable value X [x~t]y = 3-10
Remove a 2-variable value x [x~t] y [INV] E4] 3-10
Enter multiple 2-variable values | STAT| n (FRQ) X [x~t]y [E+] 3-10
Remove multiple 2-variable values  [STAT|n <FRQ) x [x~t]y [INV] E+] 3-10
Display Formats

Scientific notation 2-12
Cancel scientific notation IEI 2-12
Engineering notation [2nd] [ENG] 2-12
Cancel engineering notation (INV] [2nd] [ENG] 2-12
Fix decimal 2nd] [FIXIn 2-14
Show 13 digits [1361 2-14




Convarsion Functions Koy Sequence Page
Metric conversions {MET?} 4-4
DMS to decimal degrees D.MMSSsssss {DMS ) 4-6
Decimal degrees to DMS D.ddddddddd [Rv] :oM5>  4-6
Polar to pectangular r B PRy [mot] =10
Rectangular to polar X y [INV] <R [nt]  4-10
Angle conversions CANG? 4-8
Decimal mode <BAS» {DEC» 4=13
Hexadecimal mode CONY| ¢BAS) (HEX> 4=13
Octal mode CONV| {BAS) (OCT> 4=13
Two's complement mode {BAS) (25C} 4-14
Signed mode {BAS) [INV] {2sC> 4=14
Memory Functlons

Clear memaories 5-4
Store number b=b
Becall numbser b-b
Exchange number B=11
Register addition H=-8
Register subtraction H-8
Register multiplication -8
Register division b=-8
Increment B=10
Decrement b=10
Swap t-register B-T
Printer Operations

Print display d| [FRINT] 6-6
Advance paper 2nd| [ADV] [
St device pumber {PAT» {DEV ! mnm 6-4
Set line width {PRATY {WIDY nin 8-6
Set word break on 10| {PAT} (WB) B=b
Set word break of vo| {PAT? [[HY] {WB? 6-5
Set trace mode on 2nd| [TRACE] 6=T
Set trace mode of [ INV| [2nd] ITRACE] 6-7

IMPORTANT

Record the serial number and date of purchase of the TI=85 in the space
below. The serial number is identified by the abbreviation *"NO."" on the
bottom case. Always refer to this information in any correspondence

regarding yvour TI-85.

T1-85 Programmabls

Maodal Serial No. Purchase Date
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Introduction

Tha Tl-85 Is an advanced programmabla ealeulatar that
comes with two Instructional manuals and a quick relarence
card.

What Your
Package
Includas

Batteries

The following items are contained in the TI-05 package.

vi
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TI-86 Caleulator—An advanced programmahle
caleulator with BK bytes of built-in memory.

User's Gulde—An instructional guide to using the T1-05
as a scientilic caloulator.

Programming Guide—An instructional guide to using
the programming features of the calculator,

Quick Referenee Card—A two-sided card, stored in the
case lid, containing condensed information about the
most often used features of the TI-05,

Batteries—Four AAA batteries that provide the
caleulator with at least 100 hours of operation.

Carrying Case—=A sturdy case to provide protection for
your calculator,
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Parts of the The parts of the TI-9& caleulator are illustrated below.
TI-8%

Contrast
control

Cartridge port

Feripheral port

Battery
compartment

Hear View

Part Description

Contrast control Allows you to adjust the display
for various lighting conditions,

Peripheral port Provides a connection for vour
external peripherals.

Battery compartment  Holds batteries that provide
power [or the TT-85.

Cartridge port Provides a connection for a
soltware (ROM) or memory
(RAM)cartridge.

Note:The TI-05 comes with a port protector, labaled
“ROM/BRAM," in the cartridge port. The port protector
does not contain any memory or programs; it s installed
ta protect the port from dust. Keep the port protector or
acartridge in the port at all times.

{eontinued)
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Introduction (Continued)

The TI-95 combines the features of a sclentilic caloulater and
a programmable caloulator. in addition ta the many bullt-in
features, It provides the capabilily bo add ather oplional
aceassorias that will expand your ealculator Inte s eamplata
systam.

Faatures of the
TI-85

widi

The following features are built into the TI-84:

= The Algebraic Operating System (AOS™) feature
directs the sequence of mathematical operations
performed by the calenlator. Most mathematical
expressions can be entered into the caleulator ina
simple, straightforward sequence.

= The Constant Memory ™ feature saves all
information stored in memory even when the
caleulator is turned off.

r Memory file spaceenables you to save programs for
future use,

» The alphannmeric display permits the display of
prompis, program instructions, function-key labels,
and descriptive error messages.

» Five redefinable funetion keys glve you access toa
varicty of functions available on the calculator, The
progrems you write can also utilize this feature,

» Calculations can be in decimal, hexadecimal, or
octal number base. You can also convert a namber in
one base to elther of the other two,

= Special functions enable you to perform one- and
twa-variable statistics; metric, number base,
polar/rectangular, and angle conversions; prime
factors; commaon multiples and divisors; and cubic
and guadratic equation roats,

- N uNuNE
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Optional
Accoggorias

PC-324 printer
Memory
cartridge

Application

CI-T cassette

interface cable

The built-in features of your caleulator enable you to
perform most tasks. You can alzo obtain several optional
pecessories, shown below, from your dealer to expand it
Lo a complete system with oven greater capabilities. If
you are unable bo purchase these from your local dealer,
you may order them from Texas Instruments, Please call
Consumer Relations for information.

= 83K Constant Memory™ cartridge —Insertsinto the
cartridge port to expand the file space available to
SLOTE YOUr programs.

= PC-324 Printer—Enables you to obiain a paper copy

of your programs, data, and results.

» CI-T Cassette Interface Cable—Connectasan
oplional cassette recorder to your caleulator. Lets
¥ou store programs and data on tape,

+ Application cartridge —Inserts into the cartridge

port to provide additional capability for specific
applications, such as statistics and mathemartics, that
are beyond the buili-in capability of your calculator.,

ix



FCC Information Concermning Radio Frequency Interference

The Ti-95 caleulator generates and uses radio frequency
wnargy. i not used properly, as described in this guide, the
calculator may cause interienance (o radio and talevision
reception

The TI-95 has been tested and found to comply with the
limits fora Class B computing device in accordance with
ihe specifications in Sub-part J of Part 15 of Federal
Communications Commission (FCC) Rules, which are
designed to provide reasonable prolection against
radie/ TV interference in 2 residential installation.
However, there is no guarantee that interference will
not socur in a particular installation,

If the TI-95 canses interference, which you can
determine by turming it off and on, try to correct the
interference by one or more of the following measures:

= Reorfent the receiving antenna for the radio or TV
that is recelving interference.

» Change the position of the calculator or move it away
from the radio or TV that is receiving interference.

= If you are using the aptional PC-324 printer and
adapter with the TI-85, plugit into a different wall
outlet so that the calculator and the equipment
recelving interference are on different branch
circuits.

If these measures do not eliminate the interference,
please consult your dealer or an experienced radio/ TV
technician for additional suggestions. The FOC has
prepared a helpful booklet, How to Identify and Resolve
Radio-TV Interference Problems. Please specify Stock
Number 004-000-00345-4 when ordering this beoklet
from:

The US Government Printing Office
Washingron, [.C, 20402
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Chapter 1: Getting Started

Thiz chapter introduces you o the TI-85 and gives you soma
basic information to halp you usa vour calculalor. It alss
hslps you o interpral the pars of the display and to uses the
keyboard,

Tabie of Contents

Getting Started




Installing the Batteries

Four AAM balteries supply the powar lor your Tl-88 caleulator
for about 100 hours of operation. The calculator cannol retaln
data i these balteraes bacome disoharged or are removed far
saveral minutes.

Procedura The following procedure is used to install the batteries in Procedurn 3. Install the batteries as shown. Be sure cach battery is
your TI-85 calculator. {Continuad) positioned correctly. Installing a baltery backwards
can damage the caleulator,

Note: To avoid loss of data in memory, save data ina
cartridge or cassette before removing old batteries.

1. Press the [GFF] key.

2. Open the battery compartment by sliding the cover as
shown,

LIJ'JJHJLIJLL[LLLUJUJU

al

4. Replace the battery compartment cover by sliding it
into the grooves until it clicks into place.,
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Turning the Calculator On and Off

Ench time you turn the T1-85 on, il perlorms a sell-test ta
chack lor any changds in the contants of tha momory since
tha last tima it was tumed off. The inlormation displaysd
depands an the resulls of this tesl.

Initlal Display
al Fower Up

| rehev.cle |

Prioss the [ON] key to turn the caleulator on. Adjust the
display contrast control on the right side of the
calculator as needed.,

When the caleulator is lirst turned on, asell-test is
automatically performed to check the contents of the
memory. 1T you have installed batteries just prior to
turning the calenlator on, the following message s
displayed.

This message means the self-test has detected a
complete loss of memory . The memory has been cleared
and all parameters have been reset to their default
seLtings.

Refer io “System Parameter Settings” in Appendix A for
alist of system parameters and the effects of pressing
the [RESET] key or allowing the batteries to discharge.

If ihe memory has not been cleared, but the self-test
detects a change in the memory contents, the message
below is displayed. You should check any values stored
in the calculator memories and verily any stomed
program instructions, This message is also displayed if
vl press the [RESET] key while the caleulator is on,

If cither of these messages is displayed, you can still
perform any culeulator operations,

1-4 Getring Started

Typical Display
at Powar Up

Dafault
Fetlings

Powar Down

Generally, when you turn the calculator of f and back on,
{hve self-vest detects no change in memory contents,
When this is the case, the caleulator shows the fellowing

display.

Thig display indicates that any data or programs stored in
the caleulator are unchanged and anly some parameters
are reset to Lheir default settings.

Some of the parameters that are reset to Cheir default
settings are:

=  The display format (set to standard notation)
+  The number base (set todecimal)
= The t-register {cleared)

Refer to “System Parameter Settings” in Appendix A for
acomplete list of the system parameters and the effects
of turning the caleulator ol and back on.

Although the TI-85 consumes very little power, you can
exctend the lile of the batteries by tuming the caleulator
of T when you Minish using it. 17 you lorgel Lo Larn Ce
caleulator off, the Autamatic Power Down (APD™)
feature turns it off for vou,

= [reas the [OFF] key Lo turn the ealeulator off,

= The APD feature turng the ealealator of T if vou do not
press any keys for approximately 20 minutes. You can
disable this lfeature by setting Uhe appropriate system
Mag. Refer to Appendix C of the TT=05 Programming
fFudde for Instructions on how to set this Nag,

Gerting Started 1-5



The Display
The Ti-85 digplay it & liguid-crystal display compeosed of
three areas. Each of these areas displays ditferent kinds of
infarmation ag discussad on the naxt lew pages.,

Types ol The three types of information displayed are illustrated

Information below. Each type of information is explained in the

Displayad [ollowing pages.

Status

indicators

Alphanumeric

.3, 141592654

display

Funection-key

II1II||

labels

L s cher, e |

The status indieators show you the current operating
status of the caleulator,

The alphanumerie display shows numeric values, audit
trail symbals, and alphanumeric messages,

The function-key labels correspond to the function
keys(F1 through FG), These display system menu
selections lor many of the calculator's Tunctions. These
are also used with programs available on software
cartridges or programs you develop.

1-6 Getting Started
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Status
Indicalors

The status indicators and their meanings are listed
helow,

e = o

Indicatar Meaning

LW The calculator batteries are low,

2nd The [ind] key has been pressed,

LC The alpha kevboard is locked into lower
CABE,

ERFRCR An error condition has oceurred.

DEG Angle units are set to degrees,

RAD Angle units are set to radians,

GRAD Angle units arc set to grads,

ALPHA The alpha mode has been selected,

HEX Hexadecimal number base has been
selected.

OCT (cial number base has been selected.,

5Y5 The system registers are unprotected.

ALIN A program is running.

ING Insert mode is ineffect (in the alpha or learn
i),

vo Information is being exchanged withan
external device,

INY _Th.u invur_ue_kuyrua I:q-.'en premﬁ- -

P The PU-324 printer batteries are low.

- More information is available to the left.

[continued)

Gelling Started 1-7



The DiSpFEF {Continuead)

Alphanumetic
Display

. rebei. e

The alphanumeric display consists of 16 character
positions. Itdisplays the entries vou make, an audit Urail
of operations performed, calculation results, and
messages you receive from the calculator,

The entries you make first appear on the right side of the
display. Then, when you press an operation key (such as
. El, or [#]}, the number moves loward the center
of the ﬂiﬂpl”

An audit trall of your calculations is created when the
symbol repregenting the operation you select appears at
the right side of the display.

Forexample, as vou #nter the numhber 234, it appears at
the right of the display. IT you then press the [+] key, the
numbers move toward the center of the display and the
audit trail symbol appears at the right as shown below,

The results of numeric calculations also appear in the
alphanumeric display. You can choose from a variety of
formats for the display of such resulis.

Messages that are shown in this area of the display
include error and status messages.

Temporary messages also appear in the left or right side
ol the display and usually show the entry vou just made,
Faor example, if you press 48 [SIN], Uhe message SN
appedars in the right side of the display momentarily,
until the calculation is complete,

1-8 Getting Started
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Function-kay
Labals

The function-key labels are grouped in five sets of three
characters. Each label is located direetly above the
function key it represenis.

When you press certain keys, the labels above the

Tunetion keys show a system menu of available
selections,

For example, if you press the [CONY] kejr, the
CONVERSIONS nwnui.adlspla&

H B B B E

This menu indicates that vou can select types of
COnversions, such as metric (MET) or angle { ANG).

When labels are visible above the function keys, the
tunctions indicated by those labels are avallable. You are
not requiired to select 2 menu item merely hecanse g
menu is displayed. If you want to remove the menu
labels, however, vou can doso by pressing Znd) [F:cLR].
Generally, when a menu is displayed, vou can:

= Select one of the menu items,

= Pressakey (such as [NUM]) that displays another
manu.

* Perform other caleulations, such as division or
subtraction.

(retting Started 1-8



The Keyboard

Tha TI-05 hase 65 kays, sach with a primary funalion. In
addition, many keys have altemates functions. The tive
daflnable tunction keys provide additional selections. Some
functions use “lieids” as labels or addresses lor the funciion

ta be performaed.

Primary
Functions

Second
Functions

Fields

Alpha Mode
Characlers

The primary function of each key is prinved on the key.
ENG |

Primary Function—= | EE

In this guide, primary key functions are illustrated by a
box around the function. Example: [EE].

Some of the keys have asecond function labaled above
the key in yellow. To use the second function of a key,
pross before pressing the key.

Second Function—= ENG {
EE

In this guide, second functions are enclosed in brackets
and preceded by the [nd] key symbol. Example:
[End]( ENG].

Many functions must be followed by identifying data,
called fields, to complete the function. For example, to
store a number in data register 4, you must enter

[ET6] 004. The register address 004 is the field.

Some keys have an alphabetic or punctuation character
labeled above the key. These symbols can be aceessed
only through the alpha mode or when entering alpha
fields, such as file names or labels. The alpha mode is
discussed in the TT-95 Programming Guide.

EMNG [ = AlphaCharacter
EE

In this guide and the programming guide, references to
alpha characters are boldfaced without brackets.

1=-10 Getting Started
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Inverse
Functions

Deflinabla
Function Keys

Some keys have an inverse funetion that generally

produces the opposite effect of the p function. To
use the inverse function of a k before
pressing the key. For ﬂmplnw is the arcsine

funetion.

A few functions are implemented by using INV] with the
second function of a key. For example, the key sequence
[2nd| IENG] returns the calculator from engineering
notation to standard notation. When using these

funetions, the [[H¥] and [znd] ke
Tl : [[H¥] an ¥s may be pressed in

The functions of the [F] through [F8] kevs are defined by
certain other keys. Labels appear in the display directly
above the keys to indicate thelr funetions,

In this manual, references to the functions of definable
keyvs are jllustrated with the label enclosed in brackets.
Example: ¢F-G).

When you press certain keys (such as [G68Y] or [NUM]), the
labels above the function keys offer you a system menu
of available selections. You can continue using the menu
s long as it remains in the display.

For example, when you press the [CORV] (conversions)
key, a menu appears. You then select the type of
conversion you want from the menu. Some of the
conversions you select of fer other menus as shown

halow,
—

< M\llﬁ}

{MET> CDMS {P=RJ (BAS)

‘D-R» {D-G¥ (R-Gy

tF-Cr G-LY {W-K» <l-m} <f=-M»

{DEC> <HEX} <OCT» (2aC)» (UNF3
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Using System Menus

The system menus Increase the number of avallable
functions. Although the operation of & particular menu may
wary slightly from others, the general operation of menus s
thi sama. “System Manus™ in Appendix A containg a
complaba list of funétien key menus.

Operation of
Syslem Manua

Example ol
A Systam Manu

Although there are only five function keys, some menus
may have more than five selections. When mone
selections are available, the rghtmost function key (F5)
is labeled as an amrow (==>). When you make this
selection, the function keys are redefined to present the
additional selections.

The following example demonstrates the operation of a
svatem menu using the CONVERSIONS menu.

1. Press the [EONV] (conversions) key.
The fallowing labels appear over the flunction keys,

[l (3 (Fa] [Fsl
({MET? Eelects metric conversions
{DMS> Selecis degrees/ minubesseconds format
COnversions

{ANG? Selects angle conversions

<P-RY Selects polar to rectangular coordinate
conyversiong

(BASRD Selects number base conversions

Some menu selections have an inverse function. In

this guide, these Minctions are listed below the menus

as the key sequence required to obiain the function.
Forexample, in the GONVERSIONS menu, [iny] <P-A?
selects rectangular to polar conversions.
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Example
{Continuwed)

2. Select {MET for metric conversions, The function
keys are redefined and the following labels appear
above the lunction keys,

H @ B

{F-0) Converts Fahrenheit to Celsius
{G-L> Conwverts gallons to liters
CH-KD Converts pounds to kilograms
¢i-m? Conwerts inches to millimeters

i=M> Converts feet to meters

3. PMace a value you wish Lo convert in the display.

4. Select the appropriate function key for the
conversion you want. The converted value appears in
Lhie display .

You can continue to make conversions using the METRIC

menu as long as the lunction key labels remain in the

display. You do not need to reselect the menn.

The number you wish to convert can be entered either
before or after selecting the menu,
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Using the Help Function

The HELP function enablas you to determing curran
parameter settings and reset any parameters that ans nog
currently set to their normal setlings. When all paramaiers
gre sot to thelr normal sellings, the calculator i inthe
“normal" mada

The HELP Manu

Salling the
Normal Mode

When you press the [HELP] key, the calculator clears the
t-register and any calculation in progress, All error
conditions are cleared. Scientific notation display
format and the Alpha mode are also cancelled. The
calculator then displays the following menu.

E] E2 FE E

If you select <ESCY , you escape from the HELP Tunction

and clear the display . No other settings are changed, If
woul select (YES?), the HELP function sets all system

parameters except those related to printer setup (printer

device number, print width, and trace) to their normal
settings and displays the message NORMAL MODE SET.

If you want toset the printer-related parameters or
selectively set any of the athers, proceed to *Resetting
Selected Modes™ on the next page.

The list of parameters that are changed when you select
{YES? is provided below.

* The SYS mode is resel.
= The number base is set to decimal.

= The display format iz sat to standard notation with
fMoating decimal.

= The angle units are set to degrees.
= The Halt On Error Nag(Nag 15) is reset,

= Usar memory (other than files) is partitioned to half
data registers and half program memory.
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Reselting
Solected
Madas

Il you select (NOY In response to the SET NORMAL MODE?
prompt, the status may be displayed in one of two ways,

® Ifall parameters are al Lheir normal settings, the
miessage FUNCTION DONE is displayed.

* Ifany parameters are not at their normal settings, the
calculator displays a series of prompts for only these
parameters that lets you reset them to their normal
setting. The list balow shows all possible prompts that
you might see,

Function Keys
Prompt Fi. F2. F& Fi F5
CLR SYSTEM MODE? YES WO
AESET HEX MODE? YES NO

OF RESET OCT MODE? YES NO
or RESET UNFORMAT? YES NO

CLR FIX = x MODE? * YES NO
RESET ENG MODE? YES NO
RESET GRAD MODE? YES NO
or RESETRADMODE?  YES NO
CLR HALT ON ERR? YES NO
RESET PAT DEV &7 YES NO
RESET PAT WIDTH? YES NO
RESET TRACE? YES NO
RESET PARTITION? YES NO

* ¥ represents the fix number in effect.

If you respond Lo any prompt by selecting <YES? , that
parameter is reset to its normal setting.

I you respond to a prompt by selecting (NG, that
parameter remains at the current setting,

Most of these parameters are also alfected when you
change batteries, reset the calculator, or turn the
calculator off and on. Refer to **System Parameter
Settings" in Appendix A for information concerning the
effects of these actions on each parameter,
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Displayed Values versus Internal Storage

The accuracy of a calculating device is determinad by the
number of digits used for compulations. To provide the
pracision required by a professlonal calculator, the Ti-85
atores all values Inteamally to 13 digits.

The Numeric
Display
Register

Numbers that you see in the caleulator's display are also
stored internally in a special memory location called the
numeric display register. As you use the numeric
functions of the calculator, be aware that what you see
in thie display and what is stored internally can differ.
The number of digits shown in the display depends upon
the display format that you have selected.

The numeric functions of the calculator, whether
executed from the keybeard or in a program, always use
the value stored In the numeric display register. In most
cuses, the difference between a displayed value and the
value stored internally is not important, because the
internally stored value is used for subsequent
calculations.

The possibility of different values can be important
when numbers are compared ina program for decision-
making purposes. For details oncomparison tests, refer
to Chapter 5 of the T1-85 Programming Guide,

If you want to see the 13 digits stored internally in the
numeric display register, use the [2nd] [134] key sequence
described on page 2- 14 of this guide. If you want to foree
the ealeulator to store the same value internally that is
displayed, use the [NUM| <RND? key sequence deseribed
on page 2-29,
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