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Introduction: The lIP 48SX and
IIP48SSc~ntificC&clliaoors

HP's quantum leap into
the 21st century

Market sizzle becomes serious
science
When HP first introduced the
lIP 48SX Scientific Expandable cal
culator in early 1990, it caused quite
a stir. With breaktJU'OUgh features
like a direct PC link, automatic wtit
management, expandabili(y, and
textbook-like equation entry, it was
the most pov.'elful, capaNe handheld
cak:u.lator on the face of the earth.

The HP 48SX is still the roost )X'"-er
Cui handheld calculator on the face
oCthe e-arth.lt's also become the
most popular calculator brnd in the
hands of serious engineering profes
sionals and studenl.s. Marvel has
gh'ell way to market leadership.

An award winner
The liP 4BSX won the 1900 "ED.V
Innovation of the Year Award" in the
computers and peripherals category.
It was chosen by fbpular Science
magazine as an award winner in the
"Best of \Vhat's New for 1991Y' Elec
tronic Products magazine named
the HP 48SX one of the ten most
significant electronics products
introduced in 1990. New Equipment
Digest magazine chose Ule liP 48SX
as one of the "Best of New Equip-
ment Digest~ products. And Design
News magazine selected the
HP 48SX design team as one of30
teams in conl.ention for their "Design
News Excellence in Design"
competition.

But the most grdtifying "award" has
been the feedback from tlntsands of
engineering professionals, educators,
and studerls who say the HP 48SX i.,
everything they'w always dreamed
of in a calculatoc and more.
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A feature set that's hard to
outgrow
HP 48SX owners tell us its hard to
run up against. a brick wall with their
HP 48SX calculator. \bu don't run
out of calculating hmwn in the
middle of a problem and have to pu II
OUt pencil and pal>Cr.

IfP 48SX breakthroughs that provide
this kind ofcalculat ion freedom:

• Expandability. Use two plug-in
slots to add up to 256 Kbytes of user
memory (RAM) or plug-in applica·
tion (ROM) cards.

• Integrated graphics and calculus
functions. Find mathematically
correct roots, intersections, Io<:al
extre~ deri\1lt.iv~and other soIu
tK>ns, not just approximations. while
viewing the graph.

• Enhanced graphics features.
Create eightpk>t types: fuoctK>ns,
conic section, polar, parametric,
truth, bar, hiSlognull, and scaner
plots. Plus zoom, z-box, line, and
arc drawing.

• HP EquationWriter application.
Enter and view equ.'ltions in
precisely the same fomlat used
in textlxloks.

• Symbolic math. Pelfonn algebra
and calculus operations OIl equa
tions before el1leJing values.

• Automatic lUllt management.
Enter conslants and \<Uiab1es in a
variety of units and get the answer in
whatever unit you need.
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• Optional Program Development
Link and Serial Interface Kit.
Connecl)OOr calculat.or to)\lUr PC
br program de\oelopmem and
periphernl sharing.

• Two-way infrared communica
tions. TrdllSfer dala between ill) 48
caJculators without cables or compli
cated commands.

• Customization. Use built-in
HP Solve or RPL programming lan
guage. TIle HP Solve application lets
you solve for any vru:iable in an
algebraic equation without rewriting
the equation. RPL programming lets
you create custom solutions to com
plexproblems.

• Compatibility with the
RP 822408 Infrared Printer.
Document prOOlems, con\-enienlJ.y
and quickly.

For HP 48SX software func
tionality without plug-in card
expandabWty, consider the
lIP 488
If)OO don't need the expandabWty
orthe IfP 48SX, consider the
HP 48S scientific calculalOr. It
offers all of the breakthrwgh fea
tures ofU'le HP 48SX except plug
in slots for additional memory or
application cards. Therefore, it
cost') less and is an excellent entry
le\oel model in the liP 48 family.



lIP 488XIHP 488: Which One is Best for You?

The HP 48SX is the top-of-the-Iine
expandable calculator. The optional
add-in RAM, application cards, and
the availability of independently
developed software make tJle
HP 48SX an ideal platfoml for
building a custom calculation ~work

station." Its equation-writing and

other capabilities are so advanced,
youl1 never have to leave the calcula
tor to arrive at youI' answel:

The HP 488 has no plug-in slots but
othenvise has all the functionality of
the HP 48SX. It's a powerful tool for
student..,> and professional,> solving
complex problems in a wide variety
of disciplines. You can customize it
by writing programs or downloading
programs into the 32 Kbytes or user
memory using the serial port or the
two-way infrared 00.

•

-
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lIP 48 Scientific Calculator Family

HP's quantum leap into
the 21st century

The HP 48 famUy has breakthrough
features that wiU forever chang€ the
way you do math and engineering.

HP EquationWriter application
You enter and see equations like they
appear on paper or in textbooks. The
equations you work with are easy to
enter and verify.

100 see this:

_l_,:fSIN(n'~'l)
J2']( n=1 n

Instead of this:

Graphics and calculus functions
combined like never before
The HP 48 finds mathematically
correct roots, intersections, local
extremes, derivatives, slopes and
areas W1der a curve, while you're
viewing the graph.

Symbolic math functions
Perform algebra and calculus opera
tions before you enter \~,:tIues. Enter
this fOimula:

Press the evaluateIEVAL Ikey, and
you11 get this answer:

2 3
H-T +O.333}T

Automatic unit management
The HP 48 automatically keeps track
of units for you. Enter constanL" and
variables in the units you know, and
get the answer in the units you need.
This includes 148 built-in units and
allows you to add YRir own or even
make compound uniL... You never
have to do this again:

('05 m.I )(06Lo<7 J·oIm ('OO·F)
ll.-/'l'IOr

Two-way infrared input/output
communications
It's Ute easiest way to transfer data
and programs from one HP 48 fam
ily calculator to another. No cables
are required.
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HP Solve application
Write YRir own equalion and solve
for any variable without rewriting
the equation.

Serial interface
Use your personal computer
peripherals with the lIP 48 via the
RS-232C serial interface. Backup
your lIP 48 memory to your PC,
transfer data and programs to or
from your PC, and use your PC to
develop lIP 48 programs. The HP 48
has Kenuit file transfer protocol
built in for error checking and cor
rection, and lrnv-level serial
commands for customized conunu
nications. Operates at 1200, 2400,
4800, and 9600 baud

Plug·ins and Expandable
Memory (for the HP 48SX only)
Plug RAl\1 cards into the two slots to
increase user memory or eleL1ronic
disk by up to 256 Kbytes. Or,
increase application power by using
the slots to add up to 256 Kbytes of
R01I-based application card... Use
any combination of user memory
and application cards in your
HP48SX.

Plus all of these features:
• User-defmed menus and directories
• Built-in matrix, vector, and complex

number arithmetic capability
• Advanced programmability
• Softkey selection and custom key

definitions
• Built-in infrared printer interface



lIP 48 Specifications

All specifications apply to both the
HP 488 and the HP 48SX unless
otherwise I'IOled

PhysieIII SpltcificlOons

• Dmensions
18.0 11.8.1 II. 2.9 em UJ II. 1211. 1.15111.-264 9 19 oz) 1MIh baaffm.-Three~ 1.5V AM lIbIi18 bMtllfleS

Batery Cuneat
.. Oper.eng:.....~

"JYpical1f> 48
TyplciIIIf' 4Il nI... W
"ft'picII If> 4lIn1 r.tr.ed~
~ If' 48SX lIIId one 32·KI¥s Of_RAM_

o Idle:.....~..........
~ If' 48 In:! 110 QpIII'I
r".caI HP 48SX ancIlII'llI RAM Cird

• Of'......~
lVPicaI HP 48

OJ rnA
• rnA
~rnA

o rnA

,rnA

"'rnA
"rnA
6.0 rnA
45 rnA

--""AI

CUraetet Ringe
FtJ ECMA-94 c:her-=ter set (A.z. H. (l.-9, '*" ortw
I1'IlIttIlrnabc syrrtJOls lI1d ptA'1CUI1tIIl~

DyumicR.ge
• R8Il prBCism:

+1-1.011.11 -to -1-9'........... xlO-.
NI.I1tJers .8 shcMrn WIth 12 md:issa digrs 8lId a
~ axpmd.~ rurCefs .-e flllI"ded In
12 significn digIt5 Of f_ lIS s*ted bot the us-.
ntemII CIbNtJorts n caned Cd to IS cIgrts WII:h
.~~

• IrUgBr preasm: 64 bits
.~typeS:

IIelIIlbatrlg porlIl'UlCers,.~ IUl'ben.
tInrf IlIe9In Slmg5, reel~~
vectors, real matnees.~ rnamces. isls,.
oames. propns. 8IgetIlw:~ I7IPhc
~ ugged obfect\ lnt oblec:ts.lh;tory
obtects.~ obIects..libriry ob,ects.. utm:IDd

" """""

6411.131 ~els

6

311.5 dol-matrix
511.7 c\ot·m9tJvl;
5.9 doI·tn8trilc.

AveBge B.aety Ut.

·'''''''''''• Battery Me depends on useilld IS shortIr wheI'llhe
HP48 is used v.1Ih RAM em~ed~

serial 110, 01 when used~ JllIIaphK:s
mode, such as when c:UYiolI pnes.ln such cases.
battery Me may be one month.

Oper_ing Requiremenb
• Operamg !ilmjlerlltll'8

11' to 45"C {J2" 10 113"Fl
• Storage~e

- 2(t' to 65"C (- 4" to 149"F1
• Humidity

9J% relative htmidity lit 4O"C (ID4"f) maxm..n

Display Hkjuid-crystal)
• Size
• Status annl.l1CiatClfs
• Chal"acter font
"'w,
"''''''"'S"',
.~

Scrt61g iWbNs 'o'irMtrlg at objects la-ger thM
the disJlla¥

• WnbNsize
80S II. Z2 characters per n 81 5 II. 7font SIle

6

ROMIRAM
• &itt-n opwatng system ROM

'""""ti• &.it.Jl RAM
32 K!:r,'tes (2K used by operatJng sysran)

ExpllllSion eepllbilities [HP 48SX onIvI
• 2 ITIEIIlOry e-d $k;Jls

Built-in lnt.rlae"
.. 'Moo-way lI1fnlred lIOd RS-232C

HP 48 Calculators Come Wnh:
• Owner's ManUIII
• (h;1::k Refll(llOCll Guide
• Three AAA llIkaine blltteries
• Soft carrying case



lIP 48 Commands and Operations

Legend:

~ - Keys on the keyboard arc always
shown in the special boxed typefaL'e.

ABeD • Mellulabels. which are fOlUld at
the bonom of the display and relate to the
keys on the top row of the keyboard, are
sho\\TI in a shadow box.

t -These commands pertain to liP 48SX only.

Atgebfa

+MATCH -Mateh-aoo-feplace, tleginring 'Nith,....,-
Il-Symboic coostantlt
~ •Creates local varial:lles.
-+Q. Converts runberto IractJOOal equMlIent
-+Q:rr - CalcltJtes am cOO1J3resquo:ierrts 01 rurber
300 runberht
l'MATCH· Mateh-an6-replace. begiri1g with

w"""""""",. "Equals"lur1cticn
APPLV· RetJ.mS evaUa1J:!d exjn!ssioo(sf as argrnlelltls)
to unevaUated local name,
COLCT-CoIects iketermslJe~
DEANE· CreatesV<lriabie or user-defred function
e -Syrrtloic constant e(2.71828182846).
Eo-+ -Separates equatioo rno left and ri\trt.sides.
EVAl- Evakiates object.
EXPAN -Expands algelraic object.
j - SymboIc COnSllltll L
ISOl·lsoIates variable on one sOe of equatio"l.
MAXR -MaxiTun machi'lEHepresentabie real rurber
19.99999999999E499).
MINR -Mnmrn ITIllCtwle-re~bIe real runber
11.IXKOXXXXXXlEA99J.

QUAD -Fms sOOtior1s dlVst or seclnl order_L
QUOTE - RenJms argunentexp-ession lnN!IUa1J:!d.
RATIO . Prefi~form ofl used by HP EQuationWriter
appkaticn
ROOT-SoM!slor lII'Iknr:Mf1 variable il equation.
SHO'W· Reconstructs expression to resoNe irllic~

variable name.
SIZE· FII1ds dimensilns oflist, alTay, string. algebraic
object, or grapl'ics object.
TAYUl· CalculatesTa-,1or's poi';oomial
1- AweMs local name, or variable 01 iltegraOOn, and
itsvalue to evaluated expression.

Algebraic Manipulation (HP ElIuationWriter)

o -RetumseqlJaliontostackasstring.
lCDll -In HP EquationWriilir appkatioo entry roode,
clears screen; clears PlCT.
IEauATloNI -SelectsHPEquaticw1W!iter
application.
lBCI:l -Inserts algebraic from IeIIell into HP
EquationWriter equation.
ISm -Returns GRaB r:J HP EQuatiooWriter equatioo
IOstack.
[II . Switches in1Jlicilparemhesesonandofl.
~ +- .. -Co-tmJte arg.rnents.

+- A -Associate left
~ 0 -Distribute lett.
+- M -Merge-factors.left.
... T -Move term left
..) -Expand-subexpressOO-right.
t... -Expand-subexpression-left.
* 1 -Mutti~by1.

J 1 -DMdeby1.
A-+ -Associate right
AF -Addfractioos.
0-+ -Distributerit;fJt.
E A - Replace po.ver-producIwith po:M'eI".Qf-

""'"l* -Repiacelog.Qf-powerwithp:uduet.Qf.Jog.
M.. - Merge-laetDrS-right.

7

, ..""'" -MoYetermright.
" 1 -Raise to po.ver 1,
- (1 -Dcll.tlIe negate and 00tribute.

-+ n -Distribute preflXlunction.
E U -RepiacepoYJer.Qf-po:M'eI"withpo:M'el"-

""'ct.• Ln -Reptace product.Qf-log with 1og.Qf-jXllNel",
SUB - Retans specified Sl.lbexpression to stack.

-+ OEf • -Expands trigonometric and I"t{pertdc
ftJ1etions ilterms ofEXP and LN.

+H -Add and subtract 1,
1/t) - Double-ilvert and distribute.
OINV - Doul:Ae Mit.
DNEG -Doul:Ae negate.
EXPR - Highlights subexpression fa"v.Hch

specified object il top IeIIel flIlcticn
TR{f*" -Expands trigonometric and twerboic

MetX:ns 01 $lITIS and diItereoces.
( ( J I -Parenthesize neiQhbas.
COlCT -CoIects i:e terms il specitied

suooKpreSSion.
REPL - Replaces specified subexpression with

algebraic from stack.
RULES - Activates RUL£S translmnation menJ fa"

specified object.

Calculus

J-Irrtegral
il- DerivatM!.
TAYUl- Calc~ates Taylor's po/ynorllal

Character Strings

-+sm· Converts object into strilg,
+-Adds two objects.
AND - \J)gical or tlilary AND.
CHR - CorMms character code tll one-charaeter string.
NOT - Logeal orl*JaryNDl
NUM -Re!lWnS character code aI first character il

"""OR -logical or tlilary OR.
POS -Rellms the posifu1 aI substriIg il stmg or
object il is!.
REP\. - Replaces portOO at objectwith another like
object.
StzE - Firds dfrlens01s a11ist. array, string, a1gebraK:
object, or graptics object
SUB -Extracts specified portOO ollis!, string. or
grapl'ics object.
XOR -logical or tlilary exckJsive OR.

Continued



~ - Keys on Ihe keyboard are alvmys
shown in (11(' spc<:ial boxed typefaL't'.

ABCD - Menu laneLo;, which are fowld at
th(' bottom of the display and relate 10 Ihe
keys on the top row of the k('yboanl, are
shown in a shadow box.

t -These rommands pertain to liP 48SX only.

Complex Numbel5

.. -M~l'Mlobjects,
_. Subtractsl'Ml objects.
-+'12- Combilestwo real runbers i1to a2-D vector or
tomplex runber.
,I _Returns square root aI object
+. Adds l'Ml objects.
/- Divides l'Ml objects.
• •Raises runberlD specified pov.'er,

ABS -Absctrteva~,

C-+R - Separates cQrT1llex ruriler intotwo real

"""'"CDNJ - RetLms complex conjugate.
1M . Retums 'maginary part 01 complex rllJI11bef or

'"'V.
INV-Rec~aL

NEG - Negate.

R-+C - Real.{Q-Carpex Clll1Yersion.
RE - Returns real part of canplex runber or array.
RND - Rounds fractional part.
SIGN· Returns sign aI rurber.
sa-Rebrn:s ~re 01 object
TRNC· Truncates (rounds 00M1~
V-+ . Separates 2- or3- elementvetlor accordilg to
cwerrt angle mode.

Computer Math

.. - Multiplies l'Ml objects,
- - Subtracts two objects.
+ -Adds two objects.
/- Divides two objects.
AND -logicel or binary AND.
ASR . 1-bit arithmetic shift right,
B-+R - Binary-tD-real conversion.
BIN - Sets binary base.
DEC· Sets decmal base.
HEX - Sets Ilexadecimal base.
NEG - Negate.
NOT· Logical or binary Not
OCT . Sets octal base.
OR -logical or binary OR
R-+B - Real-ID-binary conversion.
RC'W'S - Recans binary integer wordsize.
Rl- Rotates left by one bit.
RLB - Rotates left by one byte.
RR . Rotates right by one bit.
RRB· Rotates rightbyone byte,
SL- Shifts left by one bit.
SLB· SIms left by one byte.
SR - Shifts right by one bit.
SRB . Shifts right by ooe byte.
STWS -Sets binary integer wordsize.
XOR . logical or binary exclusive OR.

CU$lOmization

ASN - Makes a single user-key assigrment.
ATTACH -Attaches specihed ibrarylD current
directory.
OELKEYS· Clears specified user·key assigrment.
DETACH· Detaches specified ibraryfrom current
directory.
MENU - Displays built-in or custom 10000.

RCLF - RetlKns bnary integer representing states of
system aOO user flags,
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RCLKEYS - Returns list of current user-key
aSSIQrments.
RCLMENU· Returns 10000 number of currentmeoo,
STOF - Sets state of system aOO user flags.
STOKEYS· Makes multiple user·key assigrments.
TMENU - Displays list-defined meoo butdoes not
change contents of CST.
~- Selects CST(customl menu.
ILlBRARYI· Selects UBRARY menu.
llmm- Turns User mode on aOOoff.

HP Solve Application

RCEQ - Returns equatoo in Ea to level!.
STEQ - Stores level 1equatoo in fa.
-+STk -Copies selected equation, matrix. alarm,

or matrix ~emem to level 1.
FMT . Switches displaying equation names only

aOO names plus contents of equations.
EXPR= - Returns expression value or equation
values.

Hyperbolic and Logarithmic Functions

ACDSH - Arc hyperbolic cosine.
ALOG - Corrmon (base 101 antilogarithm,
ASINH - Arc hyperbolic me.
ATANH· Arc hyperbolic tangent.
COSH - Hyperbolic cosine.
e - Symbolic constant e(2.71828182846).
EXP - Constant e raised to power of object in level 1.
EXPM - Natural exponential minus 1(e' -1).
LN -Nawrallbase e1logarithm.
LNPl -Natural logarithm of largument+ll.
lOG· Corrmon Ibase 10) logarithm
SINH - Hyperbolic sine.
TANH - Hyperbolic tangent.
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BAlI). Sets one 01 ku lI'o'lIMl* baud rJtes.
BUREN -Rett.ms rurtler 01 charaeterlll senaI

""'"CXSM •s.cuone of Itne MiIbIe thecksl.n1
lIfl'lJ'-detea 5Chemes.
aDSEIO -CIoses!lO port
RNJSH -TetTlWIIIeS Kennt $8IYlll' mode..
KBIN •Reuns I8XI of mDSI recemy-receMld"""'--KGET - Gets dill tram IW'lllltlef dew:e..
OPENIO -Opens ..... pan
PANTY . SeIBcts one of 5posstl1t panty settnIJ$.
pt(T - Serds KEJMT COI'I'1I'lII'ld to I $l!I'lIl!f.

IEO<I- Wales lor stae:k.spedfiId dati from remJl2
SOII'C81\ftWll1 Kemwl: S1OItwafe.
RECV . WIltS b sen:Ier-speafied dacaln:lm rBTIllI!

5Ol.rCe nnq Kermt software.
S8fI( - sends ..... break.
SEND . Serds conterU ofVInIble III llf1lldw dew:e.
SBMR . f\rts tf' 48SX I1lO K8rnIt 5erYer mode..
ft"CV - Reads speclfied IUllbef of characters from
I'D ....
sn~-sets sene! transmrt/receMl trnllld..
TRANSlO •Selects one of three charllctertranslilbon.......
XMrr -Without Kermt protOCol. periomls senal sen:!

"""".IfVW . SwItches 1fI and Wn transrr-ssol

"""'"ASCII - Swrtclles betweenASClland brlary_.
Matrices .nd Vectors

• - Mu/tIpIies two objects.
- -Subtracts two obtel;ts.
.. -AOdSIWO obtects.
/ . 0Mdes two obtects.
-+ ARRV - Cornbroes runbers II1tO array.
-+V2· Combw1es IWO real numbers 11110 a 2-0 veclof
()l' Cl)l11plex nt.mber.
-+V3 -ComOOes three real numbers rtto HI vector.
ASS - Absolute vaue.
ARRY-+ - Aetums arrey elements 10 stack.
CON -Creates constant arrlly.
CONJ . ReIlms cllfl1Jlex COIlJgate.
CMSS - Cross product 0/2- or J·eiemeflt veCtof.
DEl •Oetennmm of 8 mamx.
OOT - Dol product 01 two vectIlfS.
GET - Gets eIerMnt trom array or isl
GfTl . Geu element "om array Of ist 800 r1Crements

""'-

ION - Creates ideftity maim of specified SIZe.
1M - RwJms m<IgWIaIV part of~ IUIlbef or

"""INV - Reqrocal
NEG - Negate.
PUT -Replaces element II array Of list.
PUn . Replaces eIemerI: Illlfrty or ist n

"""""'"""'-ROM -Redine..... is array.
RE - Renms real part of~ rurtler 0I11RV
IN) - Rw1ds JrKtIOfIIl pa-t.

INlM - CalI:t-'Us Il1N rom of '""'""
RSO . CaIcWtes CG'T1!etJDn to sd..Clon of~ of

""""'"SIZE -"'" .~mle_~~.. 01 ist. 8rT1Y. stmg.llgebrllil:
ot:,ect. or~ ob,ect.
SO . Re!lrns~ of lJbIect
TIW -Transposes matnlL
TRNC . Tnn:illes!Joln:ls doNnI.
v-+ -Separ<lteS2· or~ell!mem:vector 8CcordinglO
clm:!l1t arge mode..
IMAtRlXI -SeIeas HP Mitnx'M1ler appic;atJon.

GO .a. -Sets top-.bollom entrY mode.
GO -+ -Sets 1eft·IO..n~lI ert.ry no:Ie.
V}.C -~ vector and WT3'/ modes.

f-WID -OeCJl!ase5CaklmWKtthan:l
IIlCfelTIefIlS IUl'lIef oIlispI8yed aUms.

.. COl - Deletes currert caklm., HP
MiIU1XVWiter appkahon.
• ROW - Deletes a.rem row.
-+ STX - CoJjes selected equatJllIl, mall'll, alarm,

or IIIiItrix element: 10 1eYeI\.
+ COl -Inserts a row oIleros III c~reflt colt.mn

in HP MatrtxVohlter appkllllOn
+ROW ·1nser1S rlMlolzeros IIIc~renl rtIW;

VlEW . CoiJlllS otJteet rno appropnate
envirormefIt lor VleYMg

WlD-+ -Increases colum WIdth and
decrements I1l.I'T1ber olllisplayed cokJrMs,

9

--ARCHM -Mates backup copy oIli()to,'E direcby
AITACt -Anaches spetJIied~ to cooent

""'"BYTES -Returns_aSIZe {in I:Jo,1e5I and chec~

"''''''''-QJJSR - PIJ-~ all user ViWi3bIes. {idJded lor 28S
~biIyI

Q.VAR- PIJ-~" user vanabIes.
emll- Creates a direcIory
DETACH . ONches specrlied inry from~

""'"t R£E . Frees rnllfVI!d merroy.
tIlME -Selects HeM:ceca::wv,
U6S - lists .. inoes llIIaChed to~ dI"edoty
fJEM •Bytes oIlIVMable rnenuv

, MEfG . Merges pkIg.., RAM can! rnenuv WIth-""""'"NEW08 . ()ec(qJIes~ from list or vanable name..
ORDER - Reananges current chctory so dial:
wnables appear J1 VAR {vanablesl menIJ ., order_....
PATH· Returns isl COOOIIOO!I path 10 current_.
PGOIR .. PLwges specified directory.
PURGE -1Vges one or !JOe $pl:!'Crfied vanables.
PlJARS .. RetLmS is! ol current backup _CIs an;l

litnnes WItIwi. port..
RCl- RecaIs ob,ect stored in specified vanabIe to
stack.
RESTORE· Replaces HOME directory wrth bac~

'...
$10 -Stores~lll van<lbIe.
TVARS - Retllll1S vanables cantairWIg specified
obtecttype·
UPOIR - Makes parent directory the cooem dr"ectory.
VARS - Returns Iis1: 01 variables in c~rer1l d;.eetory.
VTYPE. Returns type ruTtIer 0/ object stored in
local or global name.
[¥!!I -$elects VAR (variablesl menu.

CAT -Selects catalog,
EQ + - Adds selected equationlo lis1:in Ea.
NEW . Takes algebfaic ormatrilllrom stack,

prompts lor name, stores named algebr"a1C in Ea, or
named rnatrlXlI IOAT.

NXiQ . Rotates list of equations in Ea.

Continu('d



- Enables/disables LASTARG recovery,
-SWItches ticking clock display on and oil.
. Enatllesldisables last comnand hi

~ - Kt)"S on the kt)'lxlanl are at"OI)"S
sho",'l\ In the special boxed t)-peface.

AlCO - Menu Iabcls, ,,1Uch are found at.
the bollOm of the display and relate 10 the
kE')'S on the lOp row of the kt)-boani are
shown m a shadow box.

t· These commands pertam to lIP 48SX only

ObjectM.......nt

... GROB - CorMm obteets II1ID IIfCIPhlcs abIeet

... lIST - CMlbnes speafied obIectS rno ist

... sm -t:orNerts obJect 1'1(0 stmg.

...TAG . Combrles objIcts flleYels I and 21D create
tagged ob,Kt.
+-Adds two olJlects.
BYTES •Rettwns object SIl8 bn l1,1es1 and checksl.m"'_.
DTAG . IIemoYes II ta~ hom obIeet
EVAJ.. - EYlluates obIect.
GET -Gels BIement 'rom array or isl
GETI- Gets element from array or~ and Wlcrements

""'.UST · Returns listelemems to stack.
OBJ Returns obtect COOlporlertts to stack.
POS • RetLKns the positoo of substring in string or
object11m.
PUT· Replaces element in array or~t.

PUTI- Replaces elememin arrayor listand
lIlCrements index.

AEPl. -Replaces pMUI aI obtect WIth another like

""'"SIZE -Finds dinensm 01 is!. array, str'flIl••lgeMut
abJect. or graphics obfeet.
sm .... Converts str'flIltO~~
SUB -ExIJacts specrlied portIOn 01 is\, strIIg. or
!JapIIcs ot;lCl.
SVSEVAL - Evah!es svuem object. Use oriy u
speciliedbyHP~

1YPE . FIeums type·rurber d~ object.
~ -~obJectto ruTtIer.
MSID . Copes obJect I1Ul~ err.wrmen:.......

EQI) - Copes CJbIed fl arrnlewl to

""""""...
EDEO. - Aell.m5 anern 01 EO to COTIllIrIl.."'....
'4W - Copes obJect flIO Ippttlp"I8te

"""""""".........
... U$T -Ccnb-es oblects fn:Jn IewIlto ctrTd

IeYe/nto. ist

CF· Clea~ specified fIIIg.
000 -Sets~mode.
EM> -Sets IisI::UY nn:Ie to EngrleerrlQ.
FIX - Selects Fix display mode.
GRAD -Selects Gnlds mode.
RAD -Sets R<dans mode.
AClf· Returns blnaIy neger represennng SlateS ol
system and lISel" flags.
SO . 5eIects SCllmhfic display mode.
SF - Sets specified flag.
STU . Selects Standafd cisplay mode.
STOF . Sets state of system and user flall5.
~ - Swrtches rectang~ar and IX)lar,-
!BAm -Switches Rad~rlS end Degees mode.

Ml -SWitchesmultJ·1i'.e and SIO\lIe·1i1e
dispay.

ARG
CU<
CMD

recovery.
~""'- - SW1tCheS period and comna lracoon

~".
IIID -SWitchesdatedisplayformat.
U.4 -Selects Polar/Sjlhencal mode.
R4. Z - 5eIects Polarltvli'drlCll mode.
STl( . Swltches Last Stack recOV8fY on .nd 011.
SYM -Swltches Symbolic .nd NlmElrICIl

"""""""XYZ . Selects Reetangulaf mode.
BEEP -EnaillesldisabIes error BEEP
eNet -Swrtehesc~ fii1g on snl oft.
'2/24 -Swltehes~12-tn.and24-hcu_roo-
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Otber IteyboIInI Opet'MJons

@ -TlKTlS alpha-emry mode on and oft.
(El . Deletes character to Ieh fA CWlJ(.

00-MlMs ClnOl" down.
l!iIOO -InHP~erapPicatmn
Graphcs enworwneru:I~ scrt6lg mode.
l!iIlYl- Moves por1lef down ooe page.
l!iIlAl- Moves pcw1ler up ooe page.
l!iIlmE2l .5eIects prM)I.IS page fA meru
00 -MovesanaIeIt.
m -"ana 15 on I ruriler, changes Sl!Jl 01
Il1lIIU5lI or~ dlhM rumoc OtherwISe, acts
as NEG key.
~ -Moves anor to bottcm
~OO -Moves anor to start.
~ - Moves anor to en!.
~ -Moves anorto top.
IE .Moves ClnOl" nojrt

-Moves anorup.
rmRImID -Aborts pnI!pITl execUtIOn. aborts
corrmand Ine; exrts speCllll erMonmeru; delI'S-IDE[) -0eIetes character.
lEEXI -Types Eor IfIlYeS anaID IlICISlrlg exponent
Jt cOl'mlllfld Ine.
IENIERl -En!ln coment:s 1JI conmiIfId Ine.II no
CDlllTllnd ine is present, executes Dlf'
lINIIrlJ .SwItches Algeb'JIC·lnI Program-enuy-.
lLAST CMDI -DISplays prlNlOUStomentsd
conmandn.
ILAST MENOI-Selectslast~pa{leol.....-lNXIJ .Selects next page 1JI menu.
rom- TlI'ns calculator oft.
lOHI .TLKns calculator on.
IREvlEWI -Aevlewsdala. and operator names and
types parameters in current appicaOOn.
~. Typesa blank space.

INS -Switches between insert/replace
character.
+- DEL -Oeletesalcharaete~lromcursorto

start 01 word.
DEL... -Delelfls al cnaracters from cursor to start

01 next WOl"1l.
+-SKIP -MavescIKsorleh1O nextloglcal break.
SKIP'" -Mavescll'sor r9ltto nextklgicelbreak.



Plotting and Graphics

..H-AdjtJSts vertical pkJl Sl;ale.

.W •Adjusts horizontal plot scale,
~ GROB - Cooverts object into graphics object.
~ LCD - Displays specrfled graphics object in stack
displaV·
IUNE - ReUJrns an expression representing the
best-fit line aCl;Ording tothe selected Sliltistical modet
t - Adds two objects.
ARC -Draws arc in PICT
AUTO -Scales y.axis.
AXES - sets specified coordinates 01 axes iltersection;
stores labels.
BAR - Selects BAR plot types,
BARPLOT - Draws bar plot01data ill IDAT.
BLANK -Creates blank graphics object.
BOX - Draws box with opposite corners defined
by specified coordinates.
C~ PX -Converts user-UM coordinatesto pixel
coordinates.
CENTR - Sets center 01 plot display at specified IX,yl
coordinates.
CONIC - Selects CONIC plot types.
DEPND -Specifies name of dependent plot variable.
DRAW - PkJts elJ.lation withalt axes.
DRAX-Drawsaxes.
ERASE - Erases PICT
FUNCTION - Selects FUNCTION plottype.
GOR - Superffiposes graplucs OOject ooto graphics
object.
GRAPH -Enters Graphics envirorment
GXOR -Superffiposes inIIertlng graphics object ooto
graphics object.
HISTOGRAM - Selects HISTOGRAM plot type.
HISTPLOT - Draws histogram 01 data in IDAT.
INDEP -Specifies independent variable il aplot
LABEL - Labels axes with variable names and ranges
LCD~ -Returns graphics object to stack representing
stack display,
LINE - Draws W1e between coordinatesi1levels 1
and 2.
NEG· Negate.
PARAMETRIC -Selects PARAMETRIC plot type,
PDIM - Changes siz'e 01 PICT.
PICT . Returns PICTttllevel1.
PIX? -Tests whether specified pixel n PICTis on or off.
PIXOFF -Turns 011 specified pixel ill PleT.
PlXON -Turns on specified pixel in PlCT.
PMAX - Sets upper-right pklI coordinates.
PMIN - sets lower-left plot coordinates.
POLAR - Selects POLAR plot type.
PVIEW - Displays PICTwith specified pixel at upper
left comer 01 display.
PX~C - Converts pixel coordinates to user-unit
coordinates.

RCEQ - Returns equation ill Eato levell.
REPL . Replaces portion 01 object with arlOther ~ke
object.
RES - sets spacing between ploned points,
SCALf - Sets scale of PLOT axes
SCATIlPLOT - Draws scatter plot 01 statistical data
inIDAT.
SCATTER· Selects SCATTER pIottype.
SIZE - Rods dimensions 0I1ist, array. string, a~ehraic
object or graphics object.
STEQ - Stores level 1 equatlOl1 in ED.
SUB· Extracts specified portion ollis\, string or
graphics object.
TEXT - Displays stack display.
niNE - Switches pixels on ine defined by coordinates
in levels 1aoo 2.
TRUTH - Selects TRIJTH plot type.
XRNG - Specifies x-axis display range.
YRNG - SpecifHls y-axis display range.
~ -Inwkes scroRing mode.
IREvlEWI -Reviews data and parameters in
current application.
lSIOl - Returns GRDB of HP EquationWriter
equation to Slack.

+ f • -Switches cursor style bel\ll'een super-
imposing and inverting cross.
-+ STl( - Copies selected object to stack,
AREA -Calculates aoo displays area under

function graph between two x-values specified by
the mark aoo cursor; returns area to stack.

AUTO - Scales y-axis;then plots equation.
o BOX -Draws box with opposite corners

defined by mark and cursor.
CENT -Redraws graph with center at cursor

position.
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CIRCt - Draws circle with center and r<tdius
defined by mark and cursor.

eNCT -Switches curve mOil onand off.
COORD - Displays cursor coordinates,

DEL - Erases area whose opposite corners are
defined by mark aoo cursor.

DOT· -Turns 011 pixels as cursor moves.
DOT + -Turns 00 pixels as cursor moves.
DRAW - Plots equation with axes.
Em -Moves graphics cursorto nearest

extreroom, displays coordinates, aoo returns them
to stack.

J ' -Plots first derivative 01 function, replots
function, and adds derivative to ED.

lIXl -Displays value oIfunction au-value
specified by cursor. Returns Iu1ction value to stack.
value to SIiIck.

FAST - Switches displaying equation names
oriy aoo names plus contents 01 equations,

ISEer - Displays intersection coordinates, and
returns coordinates ID stack.

KEYS - Removes menu labels.
LABEl -Labels axes with variable names and

ranges,
UNE - Draws ~ne from mark to cursor.

r«A8K -Sets mark atcursor position.
PlOl - Makes the selected entry the ctl'rent

statistical matrix.
REPl - Replaces portioo 01 PICTwith graphics

object.
RESET - Resets plot parameters ill PPAR
ROOT - Displays value 01 root, returns value to

stack
SLOPE -Calculates and displays slope of function

at cursor position, rerurTlS slope ttl stack.
"" SUB - Rewmsspecified portion 01 PICTtrJ
stack.
o TUNE - Sv.itches pixels 00 and off on Ine
bel\ll'een mark and cursor.

X - Selects x-axis zoom,
XAUTD - Selects x-axis zoomwith autoscaliog.

XY -Selectsx-aooy·axiszoom.
Y - Selects y-axis zoom.

Z-8OX -Zooms in to box whose opposite corners
are defined by mark and cursor.

Continued



Legend:

[AE"DJ -K~ on the keyboard are always
shown in the special boxed typeface.

ABeD -l\lenu labels. which are found at
the bottom of the display and relate to the
keys on the top row of the keyboard, are
shown in a shadow box.

t·The!if' commands pertain to HP 48SX only.

Printillll

CR - CallSes printer to do carriage relurnJline felK!.
DELAY - Sets delaytme between tnes sentlo printer.
OLOPRT - Remaps HP 48SX charactersetlo match
HP 82240A Infrared Printer.
PAl - Prints object in le\lt!l1.
meD . Prims display.
PAST . Prints al objects 00 stack.
PRSTC - Prints d objects 00 stack in compactformal.
PRVAR - Prints name and C(Jllef1lS ofooe ormore
variables lincludirlg port names).

CASE - Begins CASE structure,
00 -Begils indefinite loop,
ELSE - Begins ELSE clause.
END - Ends program structures.
FOR - Begins deflOite loop.
IF - Begins tesl clause.
IFERR - Begins test ~lause,
1FT -IF-THEN corrmand,
IFTE -IF-THEN·ElSE function.
NEXT· Ends adefinite-loop structure.
REPEAT - Begins REPEAT clause.
STAAT - 8eginsdefinite kxlp.
STEP - Ends definite loop.
THEN· Begins THEN clause.
UNTIL- Begins UNTIL clause.
'MilLE - Begils indefinite loop.

Program Control

-+- Creates local variables.
BEEP - Sounds tleep.
CF· Clears specifHffi flag,
CUCO - Blanks stack display.
CDNT - Continues haJted program.
DISP -Displays object in specifilld display line
DOERR -Aborts program execution and displays
specified message.
ERRO -Dears last error number.
ERRM . Returns last error message.
ERRN -Returns last error number.
FREEZE - Freezes Ofle or more of three display areas.
HALT -Halts prtlgram execulion.
INPUT - Suspendsprogram execution,displays
message, and waits for data.
KEY - RetttHls number indicating last key pressed.
Kill -Aborts an suspended programs.
MENU· Displays tluill-in orcustommenu.
OFF -Turns calculator off.
PROMPT -Displays prompl string in status area and
halts program execulK:M1.
RCLMENU • Returns menu number 01 current menu.
SF -Sets specified flag,
WAfT - Halts program execution for specified number
01 seconds or until key pressed.

SST -Single-stepsthrough suspended program.
OSUt> -Halts program execlllion tlefore first

object.
'NEXT -Displays but does not execute next one or

two objects in suspended program.
lST'" -Sin{jle-stepsthrough suspended program

and its subroutines.
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Program Test

2: - "Greater-than-or-equar comparison.
~ •"Less-than-or-equal" comparison.
"F-' "Not-equar comparisoo'l.
<•"Less-lhan" comparison.
==- "Equality" comparison.
>-"Greater-than"comparison,
AND· Logicalor tlinaryAND.
FC? -Tests if specified flag IS clear.
FC?C •Tests ~ specified lIag is clear, then clears It.
FS? -Tests if specified flag is set,
FS?C .Tests if specified flag is set. then clears ~.

NOT - Logicalor tlinaryN01
OR - Logi~al orbJlary OR.
SAME -TestslwO objectsforequality.
XOR • Logical or binary exclosive OR.

Real Numbers

%- Returns Ieve! 2percent of level I.
%CH • Returns %challgE!S from level 2to level 1.
%T-Returns percent fra~tion that roe nlXTlber is of
another.
~ -Mu~pbestwo objects.
_. Subtracts IwO objects.
,I _Retums square root 01 ob;ect.
+- Addstwo objects,
f· Divides IwO objects.
ASS -Absolute ~alue,

CEIL - Returns next greater integer,
D-+R -Degrees-to-radians wrrversion,
FLOOR - Next smaller integer.
FP - Returns fractional pan 01 anumber.
INY· Re~ipro~aL
IP . Integer panol real number.
MANT -MantlSSilloocimal pan)ofnumber.
MAX -Maxiroorn or IwO real nunbers.
MAXR -Maxm.m machioe-representatlle real
runber (9.99999999999E4991.
MIN - Minnun 0I1wO real ntrntlers.
MINR • Minfnum machioe-representatlle real number
(1.00CKl00ll0000E4991.
MOO· Modulo.
NEG - Negate.
R-+ 0-Radians·to-degrees conversion.
RND - Roun:lsfractional pan.
SIGN - Returns sign ofnumber.
sa· Returns square ofo~ct.
TANC •Truncates lrounds down).
XPQN - Returns exponent of rumber.
XROOT - Returns Ieve! 1root of level 2.
A. Raises rornber to spec~ied power,



Slack Management

ClEAR . Clears stack.
DEPTH -Returns oomber of objects on stack.
DROP - Drops object in level 1; moves al remainirIQ
objects down Otle M.
DROP2 - Drops first two objects from stack.
DROPN· Drops nobjectsfrOO1 stack.
DUP - Duplicates object lfl level 1.
DUP2 - Duplicates objects in M 1and level 2.
OUPN . Duplicates nobjects on stack.
LAST -Retumsprevious argument(s)to stack.
LASTARG· Retumsprevious argument(s)to stack.
OVER - Ouplicales object in 1eve12 in level!.
PICK· Copiesobtect in M nto level!.
ROll· Movesobjectin le\llll(n+ lltolevell.
ROLLO - Moves object in IeveIZto level n.
ROT - Movesobjectin 1evel3to level ,.
SWAp· Exchanges objects io levels 1and Z.
(B -In command 'ioe,deletescharacterto leflol
cursor; de1eles contents ol current stack level.
IlAST STACKI .Restores previous stack.

t $TIC . Selects Interactive Slack,
kEEP - Clears aN IE!\I{!lsatlove cLJrrentlevel
LEVeL -Enters current level numtler flto le\lllll.

Statistics and Probability

1- FactoriaL
L . SLJTmation.
L-- Subtracts data poinlfrommatrix in IOAT.
I+ -Adds data pcWrttomatrix io IOAT.
rUNE - Returns besl-f~ line for data in IOAT.
accoro iog to selected statistical model,
DC -Returns sum ofdata in independent ccUm
in rOAT.
l)(.Y - Returns sum of productsofdata in
independent and dependem columns io lOAT.
DC-Z -Returns sum of squares of data io independent
column in IOAT.
IV· Retumssumoldata iniodepeooentcolumn
in IOAT.

lVi: - Returns sum of squares of data in independent
colurm io lOAT.
BESTFIT - Selects statistical model yielding largest
correlation coeffident (absolute value),
BINS - Sons elements io independent variable
colurm ol lOATirrlO Nt2 bios luptoa maxinlum
oI104857Jbinsl.
CLI - Purges statistical data in lOAf.
CNRM· Calculates column norm o/array.
COLI - Specifies dependent and independent
CollllllllS io IOAT.
COMB -Returns number 01 combinations ol nitems
taken mat atime.
CORR - Calculates correlatkln coefficient 01 statistical
data in IOAT.
COV . Calculates covariance of statistical data
in lOAT.
EDIIT- Copies statistical data in IOATto HP
MatrixWriter application.
EXPflT - Sets curve-fitting model to exponential
HISTPlOT· Oraws hstogram ofdata in IOAT.
UNFIT - Sets curve-Iittiog model to linear.
LOGFIT - Set curve fitting model to logarithmic.
LA •Calculates ~near regression.
MAXI . Maxmom coiunvl values in statistics malr~

inlOAT.
MEAN - Calculates mean of statistical data in lOAr
MINL -FlI'lds mininum column values in statistics
matrix in lOAT.
Nl -Returns number of rllVoIS in lOAT.
PERM - Permutations.
PREDV - Predicted value.
PREDX . Returns predicted value for independent
variatlle, given value 01 dependent variable,
PREDY· Returns predicted valuef()l' depeooent
varialJle, given value of niependentvariabk!.
P'NAFIT - Set curve-fitting model to PO'Ner.
RAND . Returns random numbef.
RCLI . Recals current statistical matrix in lOAT.
ROZ - Sets random numtler seed.
SCATAPlOT - Draws scatter plot 01 statistical data
in lOAT.
SDEV -Calculates standard deviation.
STDl - Stores current statistics matrix in IOAI
TOT - Sumseach colurm ofmatrix in LDAT.
UT?C -Returns probability that chi-square rallllom
variable is greaterthan x.
UTPf - Returns probabllitythat Snedecor's FraooOO1
variable is greater than x.
lfTI>N. Returnsprobabilitythatnormal rallllom
variable is greater than x.
lJTPT -Returns probability that Students rrandom
variable is greater than x.
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XCOL· SpecifIes independent·variable cokJrnn in
matrix in IOAr
VCOL· Selects indicated column of lOATas
dependent-variable column fortwo-variable stalJStics.
statistics.

-+STK - Copies selected object to level ,.
PLOT - Makesthe selecled erllrythe current

statistical matrix and displays the thi'd pa9l! of the
STAT menu.

1-WAR .Makesthe selected entry the current
statistical matrix and displays the second page of
the STATmeou.
2·VAft . Makesthe selected entrvthe current

statistlcal matrix and displays the fourth page of the
STATmeou.

stOPE - Calculates and displays slope olfunction
at ClKSOf position, returns slope to stack.

Storage Arithmetic

OECR - Decrements value of specif~d variable.
INCR -Increments value 01 specified variable.
SCONJ· Conjugates contents of variable.
SINV . Replaces contents of variable WIth its inverse.
SNEG· Negates contents ofvariable.
STD. - Multiplies contents of specified variable by
spec~ied number.
STD- - Subtracts specified oomber Of array from
contents of specified variable.
STOt -Adds specified number or array to contents 01
specified variable.
STO/· DiviOes contents of specified variable by
spec~ied number

Continllcd



LeJo:end:

~ - Keys on the keyboard are always
shm...n in the special boxed typeface.

ABCD - Menu labels, which are found at
the bottom of the display and relate to the
keys on the top row of the keyboard, are
shown in a shadow box.

t-These cornmands pertain to lIP 4&SX only.

Time and Appointmenb

-+DATE . Sets specified system date.
-+HMS - Converts base IOnumberlD HMS format,
-+TiME - Sets systemtme.
ACK· Acknowledges displayed past due alarm
ACKAlL- Ackn!:M'ledges an past due alarms.
ClKADJ -Adds specified number of clock ticks to
system time.
DATE - Returns systemdate.
DATE+ - Returns new date from specified date and
number of days.
DDAYS - Returns number of days between two dates.
DE1.Al.ARM - Deletes alarm from system alarm ist.
RNDALARM - Returns first alarm due after specified
00..
HMS--Subtraets in HMSfCJrmat
HMS-+ -Converts from HMS to decimallormat.
HMSt -Adds in HMS format.
RCAlARM· Recals specified alarmfromsystem
alarm list.
STOALARM -Stores level 1alarm in system alarm list.
TICKS - Returns system time as binary integer in units
olclockticks.
TiME - Returns current tme as anumber.
TSTIl- Converts date and time in number form ID

"""loon

eLK -Switches ticking clock cfispIay on and off.
DAY - Sets alarm repeat rnervallo ndays.
AR- -Decrementstime by one hour.
HR+ -Increments time by one hour.

MjO -Switchesdated5playformat
MIN -Sets alann repeat interval in mimlles,
SEC ·Setsalarmrepeatintervalton seconds.
SET . Sets alarm.

• -+S1'X. . Copiesselected equationlDlevell;
copiesseleeted matrixto level I; copiesseleeted
alann to level 1; copies selected matrix element
tolevell.

A/PM . Switches clock between AM and PM.
Switches alarmtime between AM and PM.
l:X,E~ -Setsalann execution action; recaUs

alarm execution action to stack.
HOUR -Sets alarm repeat interval to nhours.
MIN- -Decrements system time by one minute,
MIN + -Increments system time by one minute.

,NONE -Cancels alarm repeat interval and
returns to TIME ALRM menu.

SEC= . Decrements current time by 1second.
SEC+ -Increments currenttime by 1second.

WEEK - Sets alarm repeat intervallD nweeks.
12J24 -Switches between 12-hour and 24·hour

display formats.
... DATE -Sets specified alarm dale.
"TIM~ ·Setsalarmtime.
EXECS -Shows alarm-execution action,

Trigonometric Commands

-+HMS· Converts base 10 oomberlD HMSlormat.
ACOS· ,,"C cosine,
ARG - Returns polar angle9.
ASIN -Arc sine.
ATAN -,,"c tangent.
CDS - Cosine,
HMS---· Subtracts in HMSbmat.
HMS-+ - Coovertslrom HMSID dec'rnallormat,
HMSt -Adds in HMS fomlat.
SIN - Sine.
TAN· Tangent.
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Units

ANGLE· Minul£! of arc, Second of arc, Grade, Radian,
Steradian, Degree
AREA -,,"e. Bam, Square Centimeter, Acre, Square
foot, Hectare, Square inch, Square kilometer, Square
meter,lntemational square rrile, US statUI£! square
mile. Squareyard
ELECTRICITY -Ampere, Coulomb, Faraday, Farad,
Hervy, Mho, Siemens, Volt, Weber, Dim
ENERGY -International Table Btu, Calorie, Erg,
ElectronllOlt, Foot-poundf, Joule, Kilocalorie, Mega
electron volt, Tesla, EECtherm
FORCE - Dyne, Gram Force, KiIopound, Newton,
Poondal
LENGTH -Angstrom, Astrooomical unit, Chain,
Centimeter, Fathom, FerrR, Internationalloot,Survey
foot, Inch, Kilometer, lightyear, Meter, Micron,
International JTiIe, mil, US Statute mile, MilIIneter,
Megaparsec, Nautical mile, Parsec, Rod,
International yard
LIGHT - Candela, FOOIcandle, Footlamben, lambert,
Lumen,LW<, Phot, Stith
MASS - Carat, Gram, Grain, Kilogram, Avoirdupois
pound, Trov pound. Mole, Troy oonce, Ounce, Slug,
Metric ton. Shortton,Long IUKlton, Unified atomic
~~

PO\rVER . Horsepower, Watt
PRESSURE -Atmosphere, Bar,lnches at mercury,
Inches of wal£!r, Millimeter of mercury (torr) Pasca~
Poonds per square inch, Torr(rrmHgl
RADIATION· Grayabsorbed dose, Rad absort>ed
dose, Rem dose equivalent, Siewrt dose equivalent,
Becquer~ activ1Iy, Curfe aetMly, Roentgen radiation
exposure
SPEED· Speed oflight, Centimeters per second,
Feet/second, Standard freefall, Nautical miles per
hour, Kilometers per hour, Miles per hour. Meters per

"''',''
TEMPERATURE - Degrees Celsius. Degrees
Fa~enhelt, Kelvin, Degrees Rankine
TIME - Day, Hour, Hertz. Minul£!, Second, Year
VISCOSITY - P04se, Stokes
VOLUME - Barre~ BLJSheI, Cubic centimeter, US cup,
Board feet, CutJic fool, US gallon, Canadian galon,
UK gallon, Cubic inch. Cubic meler(Sl£!rel. MiUi!iter
(cubic centimeter), US fluid ounce, UK flu-.d ounce,
Peck, Pint, Quart, Slere, Tablespoon, Teaspoon,
Cubic yard

Unit Management

-+UNIT . CombineS objects in levels 1and 210 create
unit object.
CON\IERT - Converts unitobjecltodinlensioosof
specified compatible unit.
UBASE - Conver1S uri! objectto SI base unrts.
UFACT· Factors specified compound Unit.
lNAl- Returns scalar 01 specified unit object.



lIP 82240B Infrared Printer
for the lIP 48 Family

The battery-powered infrared printer
is a revolutionary companion for
yeHlf calculator. Since it operales
with an invisible infrared beam, no
cord is net:--essary to connect it to the
calculator. Producing hard copies
in the field or in your office - couldn't
be easier. And this improved version
offers ea.<;ier-to-read output and
automatic shutoff for extended
battery life.

Operation is easy, too. Simply aim
your calculator at the printer (from
up to 18 inches away), send print
directions, and you get a neat, clean
copy of your calculations. YOu can
print out a complete record of your
work, or select and print only what
you need.

Just four AA batteries give the
infrared printer go-anywhere
portability. Or to extend battery life,
plug in the optional AC adapter. And
with the automatic shutoff feature,
the infrared printer will turn itself
off after approximately ten minutes
or non-use.
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lIP Infrared Printer
Specifications

Physical Specifications
• Dimensions

9.1 )lIaS x6.35 em (3.6 x7.3 x25 inl

• Weight
472g (16 o~) wittI paper and batteries

• Interface
Infrared

Power Requiromellts
• Batteries

Four replaceable I.5V AA
• Optiooal AC adapter output

9to 12V AC or OC; !'ill to 1!'ill rnA
HP 82241A in Us. and Canada, 110\1 &l-6O Hz
HP 82241AB in Europe, 'llfN, 50 H~

HP 82241AG in Australia, 240\( 50 H~

HP 82241AJ in Japan, IlXN 50 Hz
HP 82241AU in United KngltNn, 24lJ1.( 50 Hz

• Operatilg time
Approxrnate~ 6,OC(1lines of continuous ~nting wittI
one set of noo-rechargeable batteries.

Operating Requirements
• Operating temperature

lr to we (32" to 122"F)
• Storage temperature

-4lYto 6lrC (-4lYto 14lYF)
• Relative humility

5% to 95% at 4lYC 1104'f]

Print Fonnat
• Techniq.Jo

Thennal dot-matrix
• Speed

1.8 socondslline at lovoJ battery; 0.8 secondslline wittI
fresh batteries or adapter.

• Text-mtlde character cell strueUre
5x7 dot-matrix

• Graphics mode resoluticn
166-dot columns at 00.7 dotsfnch horizor1Ull; 72.6
dotsfo::h venical; 8-dot printhead. Paper advances
8-dot f'OVoIS after each Ina, for cootinuoos graphic
~.

• Line~ (characten;)
24 per Ina

• Character set
HP ROMANS, ECMA-94

• Printhead I~e
!'ill,())) lines

Paper Feed
Frictioo

Print Buffer
200 characters



lIP 48 Family Software and Accessories

PC Connection Software

liP 82209A Serial
Interface Kit
HP 48 to Apple Macintosh
Comput.ers*

Share )'our computer peripherals
with )'our HP 48
Protect your HP 48 dala and
programs by storing them to your
computer disk drive.

Access the power of your HP 48
using the large keyboard and
display of;rOllf computer
HP 48 commands are easy to eruer
on ywr computer keyboard The
Seriallnterface Kit software sends
commands to the HP 48 and retUffi'i

resulls to )'OUr computer screen for
easy viewing.

Use )'Our favorite computer text
editor with the HP 48
Write and edit HP 48 programs; enter
large matrices and stalistical data in
a familiar way.

liP 82208B Program
Development Link··

Save program development time
by turning )'our PC into an
HP 48 program development
system
The Program Oe\'elopment Link
cable and softv,'are let you transfer
files betv..een your HP 48 and PC,
and use)UU PC to write I fP 48
applications. lncluOOd is a pull-down,
menu-<lriven editOl" that alk1ws yw
to open one or two edit 'windows,
bmat programs and l:omments,
access HP 48 special Char'dt1ers,
search and replace, and copy, <:tll,

paste and undo. \bu can wrile
complete applications in the editor
and, with a single keystroke, transfer
them to the HP 48. Because the
Program Devek>pment Unk keeps
track ofc~ you save time by
transferring only changed variables.

Immediate execution window
The Program DevelopmenL Link
includes a feature called the
immediate execution window, into
which you can enter HP 48
conunand lines. Press reLurn and the

resulting Slack is sent back to your
PC. Fbr example, enter this HP 48
command line:

'J(15.3B'2+26.2B'2J' EVAL

Press retum. The stack goes to your
PC and tJ"le immediate execution
window displays the result:

l' 52. 33B9659762

'lOu can edit pre\ious command lines
and execute them again. And.
segments of your program can be
copied from the edit window, pasted
into the immediate execution
window, and tested

On-line reference manual
Click your mouse on any HP 48
conunand, and see the corJ"eo
sponding page of the HP 48
Programmers Reference Manual
(pIN 00048-90054}

HP 48 special characters
Display most HP 48 characters
(such as ..,", -->, 'fT, L) on your PC
screen, and access them via your
mouse or keyboard.
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Serial Interface Kit and
Program Development Link
Specifications

Physical Specifications
• Cable weight

48.9 g 11.7 ozl
• Cable ler.gth

1.5 m159 ill

Program Development Link Dnly
• 16M version CI)rIlectors

4-pil custom (HP 481 to 9-pil DIN (cablel
9-pin DIN to 25-pin DIN Iociapterl

• IBM software media
5\4 inch ;m.Kbyte disk
3)02 inch 720-Kbyte disk

Seriallnteriace Kit Dnly
• Apple Macl1tosh versioo connectors

4-pin custom to B-pil mni-DIN (cablel
• Apple Macintosh media

3)02 inch BOO-Kbyte disk

llllllilm:lIJmllJl\lIlI!lII!111I1I11lEII Requires an OIW'!l serial port (9-pin mini-DIN)
.. Requires !IIs_oosa 3,0 or above, hard dis].:,

640 Kbyte; of user memory, and an OPf'n PC
serial port (9- or 2[i-pin connechOll).
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Plug-in Application Cards
(for the HP 48SX onty)

HP 82211A HP Solve
Equation Library
Application Card

Over 300 science and
engineering equations plus
reference tools
The EqU.'ll ion Library is a coUet.1.ion
ofequations and conunands that lets
)00 solve typK:al science and
engineering problems. The library
consists of more than 300 equalKIls

grouped into 15 technical subjects
containing more than 100 equation
litles. Each equation title contains
one or more equations lhat help )00

solve thal type of problem.

Despite lhis wealth of inhnnation,
the Equation Library is not diffICUlt
to use. Use the HP 48SX cursor keys
to browse through equation topics
such as column.., and beams, elec
tricity, and fluid flow. Then, with a
touch of a key, jUU11 see a set of
related equations. Choose )oor
equation. The HP 48SX displays it,
gh-es }OO a pK:t.ure of the physK:al
system (ifappropriate), and lists the
descriptions ofeach variable in
the equation.

~-a~~~~~"'<
" ....QlQ,,
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Here's an example for canti1e\-er
beam deflection:

Equation

2 2
p·x ( ) M·x wy=--. x-3'a +----
6·E·! 2H 24

Diagram of p~"Sica1 system

~
p

x~ M W

c-->l
L->I

mDllE:llmI!J__mmlmll

\Uriable descriptions

MO U us ot e as
I: MOMent of ine~tia
a: dist to point load
p: point load
c: dist to app MOMent.
mDllE:llmI!J__mmlmll



The 15 physicelsubjects included in the Equation Ubrery ere:

Columns and blelllli Fluids Magnetbm Solid GlJOIII8lry

• EIasbc Butklilg • Prem.e at Depth • Stra9tt W..e ·"'"·""""" """"" • Bemtdi ElJBli;I1 • ftJrce BetwelIl Wns ·""""•~ DelIectoI • Row wrdi l.Dsses • B FIeld II SolenoId • Pai.Ie~......... • Row II fl.j~ • BField II 'bt*:I .-·~MonwI.~~ Ferns ..d Energy ...... Solid Stil. omc.s
• CIfIliIMr DefIecticII • lIINr Mechanl:s ............ • PH Step JlJY;OOnS
• Ca1tilMr Slope • AnglJaI" Mechincs • Obttct II Free FaI • NMOS Ttarl$lSlllrS
• CantilevetM~ • Centnpetal Force • Projectile MatIM • Bipolar TranslSlOfS
• CantJlev9r Shew • Hooke's law • AngIB Motion • JF£Ts

• 10 EJaslJC Collisions • Circular Motion
Electricity • Drag FQfCe • TennWJal Velocity Stress Analysis

• CI::U:Jrrb's law • law 01 GravitatIOn • Escape Velocity • Normal Stress
• OhrM law IIn:l f'tMoer • Mass-Eri6-gy Relation • SI1e<v Stress
• IAIItIlge 0,..... "'"" • Stress CII .. Element·"""".... G._ • law cA RefractJCII • MohI\Cide._- • IdeII Gas law

·"""'-• Senes nI PlnIeI A • IdeII Gas Slate DIInge • 8rewsl:ers Law -• Seres Ifld ParaIII C ._- ·"""'"""""" ._-
• Seres Ifld PDIeIl • f'ott'troplC Processes • Spherical Aefracbon .........,..-
• Capaawe Energy ._- .n.. .... ·"""-·-""'" • Real Gas law
• AU: Cinent Oellly • AeaI Gas SUIte ChangI Osc:illatiolls
• OC Capacnor Cinem ·""""""" • Mass-Spring S'f$lem
• Capacrtor Charge • Simple Pendl.l!Jm
• OC Inductar \A:lIlage Heat Trensfer • Conical PenduIool
• At TraosiIlm. • Heat (;apacity • brsilr.al PenWllIl1...- ._- • 5nlpIe HlmICIIlC._- ·""""""·""''-'" .- Plane <>-etry
• CyirIlncal~ • """""" + ·"'"·"""""- """"'" ...",.._- • BlIck Boat~ .-• snISOldII \klhage .......-·-"""'" .~Ang·T.-

Physical constants Library
Work with equations that require
physical constants, such a.'i gr-dVity
and speed or light, without ha\-ing to
bok them up or enter them TIle
HP 48SX automatic".illy puts the
constant in the right place in the
equation.

The phpic" constants included lit.:

Periodic table of elements
Press a key to view the periodic table
- including atomic weights, atomic
numbers, densities ofelements.
boiling points. and a lOla! or25
properties. bJ may IlC\W need to
rerer to a l>eri<xtic table in a
textbook again.

~l~T~IT~'~N~IU~M~~~~ "T·
" I

fiT I-IT'
'17.90

SOL rrr::rn::o::IlI DENSITV:
rrr::rn::o::IlI '1.50

iImlcmmmmlmlJlill:IJl3lIIII

HP Solve Equation Library
Application Specifications:

PI1ysiQI Specific.lltions
• Weight

23.8 g10.8 oll
• Drnens.icm

8.6 J( 5.3 J( 11.3 cm 114 J( II J( 0.\11)

Optrllling Aequiremenb
• DperIblg~

0' I) 45'C C32" to 113"F1._-
20' 10 we 1-4· to l49"fl

• Avogadro's number • Gr&vttaticnal coostant
• BoItzmam constarlt • Plentk's COOstafJt
• MuvokJml • DlfllC'sconstant
• l.InMnaloas aJISln • Elactrtnc m.ge
• Stiniard taTlpr.Ilae • Electron rest mass
• Stn3d pressat • ¢ne rtb:l [electron
• Slem-8oIlzmnl dwge-1lHJIaSS)

conslIIlI • ProtCII rest mass
• Speed at Iijt II \IllCWI1 •~ I'lI!JO llJUfCll
• PermtlMry cA VllCWTI massfelectron ITIlISSI
• PermeIlbily of VllCUlIl1 • Fine SlIUCI1R coostanl
• AoceIerlltJOn I!Ie to • Magnetic flux qu&nl\XIl

gravity

• Faraday c:oostanr.
• Rydberg ronstanl.

• Bohr rlIdius
• Bohr '"'9'IE!tOn
• Nuclellr magneID'l
• PhocCII wa.e1eiigd,

·""'" """""''''--.,-
• 2". radians
• 1M" ilflgle
• Constanl from WIllf1~

displacement law
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• klq (8oItzmarn'
electrorlc ctwrgel

• tlVq lperlMlMtyl
elel:1nJlic charge)

• qx to l*trtnic
.... '....-vI

• Die'ectnt CQ"ISlIrt 01

""""• DIeIectnc: CCIIstaIII cA

"""" .....
• Reference 1lI111S1ty



lIP 82210A lIP 41CV
Emulator Application Card

Get the best of two worlds
Move up to the power and break
through capabilities of the HP 48SX
calculator, and take your HP 41CV
programs aJong w,ing the HP 41CV
Emulator application card. It
emulates all HP 41CV conunands
and most non-graphics conunands
of the HP 82"240A or HP 82240B
lnfrared Printers.

Flexible data and program
access
Share data between the HP 48SX
and HP 41CV emulation environ
ments.in emulation mode, the
HP 48SX keyboard is reas..<;igned to
HP 41 functions. A keyboard overlay
serves as a guide to HP 41CV
commands. Or, make your own key
assignmenl<;; they are active in the
emulator's USER mode.

Familiar display
The default display shows all four
HP 41 stack registers and
annunciators.

lIP 41CV Emulator Application
Card Specifications

Physical Specifications
• Weight

23.8 9 (0.8 Ol)
• Dimensions

8.6)( 5.3)( OJ cm 13.4)( 2.1)( 0.1 in)

Operating Requirements
• Operamg lemperawre

0" to 45"C (32' to 113"Fl
• Storage tempernture

- 20" to 6S'C (- 4° to 149"F1

....__r--=".:-1
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RAM Cards
(for the HP 48SX only)

HP 82215A 128-Kbyte
Battery-backed RAM Card

HP 82214A 32-Kbyte
Battery-backed RAM Card

Take advantage afup to an
additional 256 Kbytes of RAM
Plug in one or two RA?o.I cards and
develop large programs and store
more data in your HP 48SX.

Choose the memory
configuration you need
Add any combination of32-Kbyw
and 128-h.1>yte RAM card" to
increase user memory of the
I-IP 4S,--;X, or use as an ele<..1:ronic dL"k.

Save your information, even
when you unplug the RAM card
from the HP 48SX
Each card is pO\vcred by its own
replaceable, long-lasting battery.
When a card has been conflgured as
electronic disk, Ule battery protects
the data or programs on the card.

RAM Card Specifications

Physical Specifications
• Weight

23.8 9 (0.8 OIl
• Dimensions

8.6)( 5.3)( DJ cm (3.4)( 2.1)( D.l inl

Operating Requirements
• Operating temperature

0" 10 45"C (32' to 11:rFl
• Storage temperatlKe

20" to 6S'C I- 4° ID 149"f)

Power:
• Battery

CR2016 button-type battery
• Typical battery current

128 Kbytes RAM 1,0 ,.A
32 Kbytes RAM 0.5 ,.A
l\'Vhen installed, cards draw powerlrom HP 48SXl

• Typical battery life
2·3 years
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