1 FREQUENCY CONVERTER W TH TEXT EDI TOR Technical Field The present
invention relates frequency converters including a control panel with text
editing function. 5Frequency converters often have a small control panel
with a limted nunber of keys and a small display. These are used to input
certain user definable paraneters and to show, e.g. the status of the
frequency converter. The desire to keep the size of the display small and
tolimt the nunber of the keys, e.g. for reasons of reliability,
sinplicity and conpactpieg&UENOYCONVERTERWITH PEXTED¥POR 10 interface
avail abl e inputting symbol” strings, such as editing texts. Text editor is,
however, useful for namng the controlled devices, for instance. After al
the control panel should be robust and suitable al so for heavy professional
use. Background Art The control panelechaigal Field editing functions of power
el ectroni c apparatuses are 15 presented in DE 102008005880 Al ( SI EMENS
AG), DE 102a9403&t8Bintkntion MedSHAsRencPeod2RR/P3RERR MbordiPl Swifirext WO
0207298 Al ( YASKAWA DENKI) and EP 0443585 A2 (M TSUBI SHI ELECTRIC CORP). O
t he above dediimgduectiond 0207298 Al di scl oses a nethod for enhancing the
operability by decreasing the nunber of operations required for altering
the setding pdguedly BAVRIBLE RenHava shie E&:ﬁfol phRE Rk ANMBhRLd REAB&T ofafeygach
paranmeter of an iriverter conprises a rough function nunber A, A2, B

., and a deda $medl ﬂupbm TheseLambase)®, input c@in user defingble paranwieralandrted
|ndependent arameter of the inverter is

al tered, ﬁﬁ%ﬁ?%gg@?gﬂ #ﬁgﬁaESWQH%FQ?ﬁ?S selected at first using the

rough functlon nunber and a paraneter is retrieved roughly. Subsequently, a
det ai | ed f unfdkidesire @5kdep theesiré ef/thd dispthyi smuillcandad liamit theamshet of tekeysnfe. g- he

paranmeter is altered .amet er. havi a set value to e
Pher eby be THCSTE PP R Rl rd g Tpar ety bgoses oS 1utsfof s B
10 interface available inputting symbol strings, such as editing texts. Text editor is,

however, useful for naming the controlled devices, for instance. After all, the control

panel should be robust and suitable also for heavy professional use.

Background Art

The control panels and text editing functions of power electronic apparatuses are
15 presented in DE 102008005880 Al (SIEMENS AG), DE 102007039188 Al

(SIEMENS AG), DE 102007039165 Al (SIEMENS AG), WO 0207298 Al

(YASKAWA DENKI) and EP 0443585 A2 (MITSUBISHI ELECTRIC CORP).

Of the above documents, WO 0207298 Al discloses a method for enhancing the
operability by decreasing the number of operations required for altering the setting of
20 parameters of an inverter. The parameter number of each parameter of an inverter
comprises a rough function number Al, A2, B1, ..., and a detailed function number 00,
01, 02, ... which can be altered independently. When the set value of a parameter of the
inverter is altered, rough function of that parameter is selected at first using the rough
function number and a parameter is retrieved roughly. Subsequently, a detailed function
25 is retrieved and indicated and the set value of the parameter is altered. A parameter
having a set value to be altered can thereby be indicated with small number of

operations.



2 The above docunent does not however solve the problem of inputting synbol

strings, such as text strings. One possibility for editing and inputting

synbol strings is to provide a scrollable synmbol list, fromwhich the input

synbol s can be sel ected one by one. This solution is 5 very intuitive and

easy to use, but is not practical in cas@ it is desired to use a great

nunber of potential synbols. This is because then the synbol list is very

I ong and 'tghéaw e&ﬁﬁﬁleﬁ@@or%'r{ﬁ?hﬁ%&%% the pesHI&h lof iRF Rk sYiSol | siitgst O

sel ect the desired I nput synbol s. Therefore, there rensdins neec?to

i mprove conguchlaspatetrmigand user interfaces in 10frequency converters.

Di sclosure of Invention It is an object of the present invention to create

a frequency . i_RQ: y | i t,0

obj cot of  ROCGLkff 18Y Laficd R SuRKANERthaY s B 1 M bl ol <

into at 15 kwaisdl lstydray mwindh theshsut sPmbolsfcatve selested ons biyramat Elisselutionus r ent

synbol |ist, which can pbe scrolled and from.whi.ch the .sg/lrrboldz can be

sel ect &d asVEHNEEYe MHDLEASY Prisgdbit s A9t PrASEFali iR o4pg P BNt HBhnge

of the curr Fi{éﬁh})%f?’ 4 erltiaPEyrSbAS Tlﬁ@fs_rlielaﬁlsémpﬂht% s&ﬁ‘lbsi listQd véﬂS}Qoﬁ%mit idists
i

are avail ab ect1on. e I nvention makes it possible to
construct syirdsoine| dnstt imefcopswuingcwl sdrelh ghtougihibe ugsérto 2@lack she slesieash spuhe
appropriate li t1 and then scrolls the list of a limt nunber of synbols.
The i nvent i SA"B%Fows embodi ment's, in which the scrollable |ists are
significantly shorter than a single list of potential synbols would be.

Thi s makes &heefirag tisyerremaitsr hegls td dgtpeove control paiteds jand ewser ointesfacesndn al so
enbodi nents,, in which the set of available synbols is 25significantly

ext enddd wi RBYARCKERIYATFhe editing process too conplicated. 3 Brief

Descri ption of Draw ngs

Disclosure of Invention

It is an object of the present invention to create a frequency converter having a more

advanced symbol string editor.

The object of the invention is achieved by grouping the potential input symbols into at
15 least two symbol lists. One of the lists is treated as a current symbol list, which can be
scrolled and from which the symbols can be selected as the user input. In addition, user
is allowed to control change of the current symbol list such that the symbols in all of the

symbol lists are available for selection.

The invention makes it possible to construct symbol lists of practical length. The user

20 first selects the appropriate list, and then scrolls the list of a limit number of symbols.

The invention allows embodiments, in which the scrollable lists are significantly shorter
than a single list of potential symbols would be. This makes entering symbol strings

faster.

The invention allows also embodiments, in which the set of available symbols is

25 significantly extended without making the editing process too complicated.



For a nore conpl ete understandi ng of the present invention and the

advant ages thereof, the invention is now described with the aid of the
exanples and with reference to the follow ng drawi ngs, in which: 5Figure 1
presents a control panel of a frequency converter according to an

enbodi ment; Figure 2 presents one possibl3e display window in the frequency
converter of Figure 1; Figure 3 presents another possible display window in

t he frequency converter of Fi ggeRf Descrintion off DEidiged 1S @ schematic draw ng
of one possi bl e display wi ndow according to an IUe%bodinent; Figure 5is a
schemati c draw ng of anot her, possi bl e di spl ay. wi ndow accordi ng to.an

crbod ment ; PR BIE el PHPBEnTgt R ERIRG 200 6 aADsE HEReS of
Figures 4 apgd iaverdtiod ¥ fowf dbriBed GAANEL Aill QpEhahinpld a8l Wit fefrde® to the

enbodi nents of Figures 4 and 5; 15 Modes for Carrying Qut the Invention

Fi gure 1 pr ésllawisg drayongs; ol whishel of a frequency converter. The control
panel includes a display 1 and a set of keys 2. The control panel of Figure

1 incl udes ' r = gh j . .rol
devicenghese e¥ “3%@9?ﬁ§@€§?E§a¢?9ﬁﬁ?§§??g§%g§3%%ﬁ%gﬁﬁﬁggﬁﬁgﬁgé??ggﬁy to
up, right, down and left. Figure 2 shows the display 1 displaying an input
symbol st ri Higuse 2 BrRsEth PRYPSFHodisplay dtindoxy  the fisgiespcy sepvesist 8 Bgusylit he
user. In addition, the display 1 displays a synbol list 4 that can be

scrol | ed i nFidige dipsdrbaty adothbChoskibil di@;lﬁlby windda¥ In 1B flelgerfyddaberter of Fipuks
visible at any given nonment. The displ ayed synbol s include the current
synbol that lis 25 indicated by a cursor 5 and the synbols adjacent to the
current synbol in the synbol list 4. Under the cursor 5, a switch lists

synmbol 6 i s rshew iR Lherfidid Ghaviihgter swThedsie idspldy WindovebasdtiiBnfo an
horlzoR}aI ar%og\mtr1tmo arrowheads. According to an enbodi nent,
embodiment;

Figure 5 is a schematic drawing of another possible display window according to an

embodiment;

Figure 6 is a first flow chart relating to the embodiments of Figures 4 and 5;

Figure 7 is a second flow chart relating to the embodiments of Figures 4 and 5;
15

Modes for Carrying Qut the Invention

Figure 1 presents a control panel of a frequency converter. The control panel includes a
display 1 and a set of keys 2. The control panel of Figure 1 includes 10 keys, four of
which form part of a four-directional control device. These keys are indicated with

20 arrowheads heading respectively to up, right, down and left.

Figure 2 shows the display 1 displaying an input symbol string 3 containing symbols
that have already been entered by the user. In addition, the display 1 displays a symbotl
list 4 that can be scrolled in the display 1 such that only a part of the symbol list 4 is
visible at any given moment. The displayed symbols include the current symbol that is
25 indicated by a cursor 5 and the symbols adjacent to the current symbol in the symbol list
4. Under the cursor 5, a switch lists symbol 6 is shown, which switch lists symbol 6 is in

this embodiment a horizontal arrow with two arrowheads. According to an embodiment,



4 in response to the user entering selection signal by pressing a key, such
as the "right" key, and when the cursor indicates the swtch |ists synbol

6, a set of synbol lists 4 is displayed. According to another enbodi nent,
the set of synbol lists 4 is always automatically displayed when the cursor
indicates the switch lists synbol 6. 5Figure 3 shows such a set of synbol
lists 4 according to an enbodinent. In this view, the switch lists synbols

6 are repreggpld géné@%o\fﬁé bl dl hte%ﬁﬁ'séféﬁ'ﬁ@ﬁ s@ﬁﬂ%lﬁ% WKED, Sl a8 K

The cursor is now represente a point Synbol that can be seen in he
second synbdky,l ar:sltwldlern‘ﬂlemu:tshe1nch¢attes thcns'ezrtclehbi@dymbnltﬁ 4 $ed of pyinbol lists ¢ 194 has

‘been divide st nbol sts 4 1 dlnent

Fi gure 3, IcﬁjiéS %Yﬁ%eff\c‘c‘)‘?rg rr%’olancf %rt gmho lgleflbut;“e 3 FIC?(% ana@ﬁg?s 4R %lgﬁly? ange
from2 to 1Qutoﬁx%1chlﬁ§&1§151§?ed vehéHtﬁSEbﬁ@ﬂ in8Rh@S iHevifcistshgmbuner of synbol
lists 4 mght be between 3 and 6, at | east in some enbodi nents. As the

nunber of sypbol lists 4.is at er, an one, .each sy | i st becones
shorter? andxig 158F dpos speh ¢ é%t‘gs o];{]}?taﬁ acgordmgrig agFen nbl?f@lps"%lﬂ iy WEYs 4
Each of the wyubalh hidts %ﬁnﬂolg% RE Y dQdtenl Eﬁ“ve’%néé@‘}ﬁ)ﬁﬁoﬁthlsér&@ea%}i%ﬂi tWd

order to allow swtching fromthe ‘current "'synbol |i st to one of the other
synbol | i st smdwhiitsn Théeursar Sonow répreleoteddy @)mglm;fsymh@l thad earhbe pesnsingherbol s

6, the left and i tr t he change of the synbol lists 4. \Wen
the cursor 4%9dis g&gg]shsg@m%@} Sther than the switch lists synbol 6, the
| eft and right keys control the input synbol string such that the right key

sel ect s t he Inanembbdisyembdhe sienizod lisnp bas baenehwdﬂbmmaa:ttle@@t\gq siobol diststdydn
synbol _  strin d the l.eft noves hack n n string
3" n Whot naf EibiHineRnit Figks 3 e TR of SErRdg bk gBl e BT g e

i nput synbolragder frdi 230 18 lf&tlﬁ&aﬁcréw %’%&tz@dl s1edtionYot R ﬂu&m& oS ¥y¥hBd] 15ty 4 ng

As the symbol |isfs can be practically short, the avail able
syrrbol set anighblee @twemféand 6, atrl.eﬂsmesomreemhndﬁﬂ@ﬁ@ s thy mymber ofymbobligadens

the set of aMRliaR hadvdROLRNATLM ofhggwt{eﬁ&ﬁp;g}om@}miﬁﬁaggwdg Yasfih 18 Boll

frequency conver ter. . an enb s are

foll owi ng | iasl Sne ‘t‘aﬁﬂletffyhlﬁoﬂlbt@l’éls Eactred llhels?inbel’ﬁsts mmbmvsiednﬁﬂs@emtdi lists
synbol s. The set of available synbols can al so be eﬁtended to |§_0Lud one
or sevbtal GYMPRBLIY EHig APW E‘é(ttFIHD&I Fyowm Hst @urregy; sYRPeLAlist Aot

| phabet h
al phabet s, Eﬁp@smgm @@ge&lstpr S 9%%@1«,@@@9@& 8f mé%f&ﬁqfs@éﬁm@%smneﬁ

Kor ean 30a| ets stated above, the apparat'us can
confi gured smdhighb&eyst thhﬁheccthahge;bﬁtlswyhdvlol Bstsrdi N@senaﬂhb cufser éymﬂm&tﬂ Bsts

4 visible (Figuyr ) and vi ng he curs I t.hus for set
symbol | st SYHIbo f&P}a“&‘E ﬂﬁ‘fl'tgolswt ‘Eﬁ‘é‘s HEY 6 ﬁ&%ﬁﬁ‘é‘ e*Bé“*%%FBP‘F‘ggfﬂ?é‘i‘P‘Fal ly
under the C%&ﬁ%bl RrikY siHOBE 18 ri r'gﬂﬂ(éye;elecﬁ,rtﬂe Ein@dtt si@W6l asHhEinp@! {.€rthe next
alternative Can 5display, in addition to the current synbol |st 4, al so

t he adp@centsympabef the ssisbol stimgydr endithehlefiskeanwovrs baskirdengthst inpet symebadpl ay
1. In F k t I hat
havenal Irg;(r:l)%’t%%geg C i}{eeggaﬁﬁglné%#gﬁgg&ggg%ér %E%C# Qfﬁle |H%B¢J£[t0k % t:hé 1tzrllhn;1

3. Hatched rs@ﬁib@ﬂﬂhﬁg B efl@sEMk ast BENBAINs Ge ibp@rghmbbEstting Bent synbol that is
i ndi cated by the cursor 5. Wiite rectangles represent other avail able

As the symbol lists 4 can be kept practically short, the available symbol set can be
extended to include more different symbols. This broadens the set of available symbols

25 without compromising usability of the frequency converter.

In an embodiment, the symbols are divided into following lists: capital letters, small

letters, numbers and special symbols. The set of available symbols can also be extended

to include one or several of the following: Latin alphabets, Cyrillic alphabets, Greek

alphabets, Hebrew alphabets, Chinese alphabets, Japanese alphabets and Korean
30 alphabets.



10 synbols 8 in the synbol list 4 that are presently displayed. The
rectangl es shown in broken |ines outside the display represent other
avai l abl e synbols in the synbol |list 4 that are not presently displayed.
Figure 4 shows al so one of the visible synbols being a switch |lists synbol
6, in this case a two-headed arrow. Figurie 5 shows the enbodi nent of Figure

4 when the current synbol Iist 4 has been 15 scrolled such that the cursor
i ndi cates thg gy 9%&1:%& E§0V%Krﬁ1)é)lap ath§@n KR! donfidBredVRR! thhtl Gk SsvtcAl Iests
di splayed in order"to help the user in swtching to a correct symbol |ist

4, 1 f desir epmbél Ghriess B! thndymbdeliite ¢ vinilele §Biguiehd Jeanid| rooving &ret cursar t 4loRg t o

t he enbodi ngnt . of .Fi gure and .5.  The, proces S C Vi a, poi nt step
601, wher einﬁlet s é?}_ﬁ%:doglefs gf Syé%nl?ﬂl al(ﬂss‘pt er%}w&fys ﬁeawﬁ Jisti % g‘iﬂége £ ﬁghgd
current synmpgbrally Shdd thd Eﬁr%ﬁﬁ%@ﬁ:séi tHeNaf ané RigWikdys. Thedltter Alterddeivt card he
control |l er checks 602 whet her the synbol indicated by the cursor 5 is the

swit ch 3 i st displaybinl adgitiogitsyhe quirenhaynaed dish 4.ialsoNi adipgent sl disSyhnbol i s
i ndi cated 603 by the cursor 5, and the controller waits for input fromthe

four-direct 'F@%ﬁé £AIUWOhnsleM EQbodiRAt df keVishBy pf.'eﬁls?fé%l’% ﬁ,e bERR! feBlah s

sel ects 604 the response, e.g. in a follow ng way: 25 t key pressed:
Sel ect 605 trémeseat individwsy ipok sysbalh@ thatbave glidsdly been seledied andgnigred pspast

string 3. Th t he pragcess. ck tg_ste [

curr ont _symBontq 0t Bl S T TinR axedif P Pn e RASIES ARG o,
6 shows agaispmbbetta iy aficaiddhplhd cilsort Sanhithfeclanpleb rtgpstens tothed Givailable t he
updated situation. Up key pressed: Scroll 607 the current synbol |ist 4

downwallls byywhelsst épthesymbel lishé thafrase presenily displayed. ahegregipaeles ROy dbol

that was di t 3 vl 3 S ;0ACK
to stop 601 RBIOsRa e BF LY EPlendl oo AR o Fp A S miRE R
situation. thawke keaprggeads didplaged. digurb@shbive alsurone of tieyvikible dynstolsdbaimar ds

by one step so that the cursqr. 5 will be placed over the synbol that was
di spl ayed uriddiech {igt SX‘ES?%?“&‘;}%P?WH' adediftrGY- ocess goes back to step 601

and shows the current 10synbol list 4 in the present, updated situation.
Figure 5 shows the embodiment of Figure 4 when the current symbol list 4 has been

15 scrolled such that the cursor indicates the switch lists symbol 6. Then, all the symbol
lists 4 are displayed in order to help the user in switching to a correct symbol list 4, if

desired.

Figures 6 and 7 depict one possible flow chart relating to the embodiment of Figures 4
and 5. The process has come via point A to step 601, wherein the controller controls the
20 display 1 to display the current symbol list 4. This can be the phase shown in Figure 4.
Next, the controller checks 602 whether the symbol indicated by the cursor 5 is the
switch lists symbol 6 (SLS). If the answer is NO, the current symbol is indicated 603 by
the cursor 5, and the controller waits for input from the four-directional control device.

When a key is pressed, the controller selects 604 the response, e.g. in a following way:

25 e Right key pressed: Select 605 the current symbol as the next symbol 7 in the
input symbol string 3. Then, the process goes back to step 601 and shows again
the current symbol list 4 and the input text string 3 in the updated situation.

o Left key pressed: Cancel 606 the previous selection, i.e. remove the last symbol

7 from in the input symbol string 3. Then, the process goes back to step 601 and



| f the controller find in check 602 that the synbol indicated by the cursor
S is the switch lists symbol 6 (SLS), the process continues at step 701 in
Figure 7. In this step, all the synbol lists 4, or in practise parts
thereof, are displayed 701. The cursor indicates 702 the current swtch
lists synmbol 6 (SLS) and the controller Waits for input fromthe four-

15di rectional control device. Wien a key is pressed, the controller selects
703 the responsegy fydaoatdtR duftlchOWnfith] WY 4 mwhpﬁﬁaéxpgtﬁﬁ%@cih kb apafed he
current synbol |i1st, é%V|ng the cursor 5 one step rightwards. Then, go back
to step 701 and sitewiothe updated situation with the new current SLS 702. 20
Left key pressed: Change the current synbol |ist, noving the cursor 5 one

step leftwards, T ) L on
oD Lo, e B S A (Rl ot sl Lo
list as the |ist tHdhalie eandr Hwds behaeed over the symbol thdtevasudisplaydsl at®oredhé t he
rsor 5. wll

ol .

new current synmbol l|ist 4 downwards by one step so t 25the ¢

be pl aded over tRETEY FEPOL Haen.&e pagesst &?F@}aﬁgé‘?/ét@%@tlsaﬂats AW 1 SR
Then, go back tosﬁhﬁ:‘ﬁ1@941-111&eﬁr&gﬁ@uﬁdate@gmaﬁgﬁy pressed: Select 705 the
new current list as the [ist that conhtinues under the cursor 5. Scroll the

new current synbol |ist 4 upwards by one step so, 7 that the cursor 5 wll
_tl)_ﬁ pl acedbovEP t hBowykspprashest: Saepd! @A 7siHF sywentiserbe) ifé wrarghby Pag €eBrbol .
en, go back to,s 1. qur . L i t hod
in a frequency cél?ﬁtt/g% g‘fors?ljog “ggtq) ;.él ﬁ?‘%& ég&g% n%g%gélﬁgﬁ;vggggglraw%ﬁ?év@g a
four-directional cagaitsgmbokVites, thepsdese goesgichupisteg 0 eandahewt it cwyembol s

8 into at least two synbol lists 4; treati.ng .one of the synbol Ii
current® synbol |isgml,)olylist4inthe present, updated situation. y Ists 4 as a

If the controller find in check 602 that the symbol indicated by the cursor 5 is the switch
lists symbol 6 (SLS), the process continues at step 701 in Figure 7. In this step, all the
symbol lists 4, or in practise parts thereof, are displayed 701. The cursor indicates 702
the current switch lists symbol 6 (SLS) and the controller waits for input from the four-
15 directional control device. When a key is pressed, the controller selects 703 the

response, e.g. in a following way:

Right key pressed: Change the current symbol list, moving the cursor 5 one
step rightwards. Then, go back to step 701 and show the updated situation with
the new current SLS 702.

20 e Left key pressed: Change the current symbol list, moving the cursor 5 one step
leftwards. Then, go back to step 701 and show the updated situation with the
new current SLS 702.

e  Up key pressed: Select 705 the new current list as the list that continues above

the cursor 5. Scroll the new current symbol list 4 downwards by one step so that

25 the cursor 5 will be placed over the symbol that was displayed above the swiich
lists symbol. Then, go back to step 601 in Figure 6.

e Down key pressed: Select 705 the new current list as the list that continues

under the cursor 5. Scroll the new current symbol list 4 upwards by one step so



di splaying at |east part of at |least the current synmbol |ist 4; displaying
a cursor 5 indicating one of the synbols 8 in the current synbol |ist 4;
receiving commands via the four-directional control device; and 10based on
t he recei ved commands, selectively changing the current synmbol |ist to one
of the other synbol lists 4, effecting ré ative novenent between the cursor
5 and the current synbol list 4, and selecting the current synbol as the
next synmbol in thg; Wé@lﬁ%msﬁ Wil Beladed @ve{‘ ‘tﬁet 88kbd Thadkieditplaydiebelow the
four-directional control device is capable of receiving user 15 inputs
associ at ed wi t h awitch bsts dymbdt Then, gabs@‘ct@rﬁ@mﬁﬁlelntﬁlgiﬁeger pendi cul ar to the
first direction, a third direction opposite to the first direction and a

fourth di re%&raupggteov' difindiiCs RRARAGH AFBGEARoh lertdRifS: SRAR b0t he

met hod conprises I ng each of the synb lists 4 wwth a switch lists
synbol 6; string 3 user mpoEvia |arfgu1vd1aect1bnalfcouureloﬂewwtcpm:pasescont rol device a
user input associated with the 20first direction; in response to the

user | nput_ass el giedndhilnbdieyh g@tsltora%%as%omoms&he current synbol

list 47in ath Pon Whe e cursor 5°noves 1n the first
direction relative to the current synbol list 4, in response to the
user i nput ass@@ﬁ@@@&ﬂﬂﬂﬂ&%WMb@ﬁﬁ%d4ﬁ@ﬂ@@ﬁm6WHﬁW$Vﬁhg the current synbo
list 4 in a first direction whereby the cursor 5 noves in the third

direction rel alfigpfayl 4 MsChHT &M 1RO budrbiftlsyshbol list4;  receiving via the
four-directional control devi ce a user input associated with the 5second

di rection, cursor |nd|cates t han one.o

switch lists s@h‘sﬁ yingg cursor lﬁd]t"%%?ﬁ) t@%”ﬁ&%%glm hﬁﬁb"fre ssgﬁ’cpogl[‘%tgl Wi th

t he second direction, when the cursor 5 i ndi cates a synbol other than one
of the switch &é@ix&n@@ﬁm@hﬁdsﬁf,ia gl featdingtivhal controkdeviceyadabl as t he next
synbol in the synbol string 3 10receiving via the four-directional control

devi Ce @ user hapdtod Roghal céﬁdn}ngnélg1 Gelectively changing the current symbol list to

one of the other symbol lists 4, effecting relative movement between the cursor 5 and
the current symbol list 4, and selecting the current symbol as the next symbol in the

symbol string 3.

In a further embodiment, the four-directional control device is capable of receiving user
15 inputs associated with a first direction, a second direction perpendicular to the first
direction, a third direction opposite to the first direction and a fourth direction opposite

to the second direction. In this embodiment, the method comprises:
providing each of the symbol lists 4 with a switch lists symbol 6;

receiving via the four-directional control device a user input associated with the

20 first direction;

in response to the user input associated with the first direction, moving the current
symbol list 4 in a third direction whereby the cursor 5 moves in the first direction

relative to the current symbol list 4;

receiving via the four-directional control device a user input associated with the

25 third direction;



second direction or the fourth direction, when the cursor 5 indicates one
of the switch lists synbols 6; and in response to the user i nput
associated with the second direction or the fourth direction, when the
cursor 5 indicates one of the switch lists synbols 6, changing the 15synbol
list 4 to one of the other synbol lists 8 In a further enbodinent, the
nmet hod conpri ses displaying at |east part of each synbol |ist 4 when the

cursor 5 indi cyfRs (ﬁgg 1®thetiREr 1'5!1}3’!11:1 é‘sgoéiﬁtﬁa %ﬁlﬁﬁ@ﬁhﬁi §ireckiBn Ambvihg R®Y current

enbodi ment, the nme conprises hiding other than the current synbol |ist

4 when the symbarlis 4 idiacst directiopniybéreby ke cutsan Somevest int e higdt directipnt s
synbol s 6. 2Q Then,. onl he rrept synmbol |ist 4, or part thereof, is
di spl ayed. F atév(?cfPt'#‘eoﬂ“{eﬂi&?}H’é&ﬂ&’FE@nt synbol list 4, also other signs can
be displayed, such as the input synbol string, but the non-active synbol
lists 4 are hi debeivimmndianibt foiusdindoational cdnfrob devict lewser mipod iassasiatedvivith ghe

each synbol list contain re than .5.synbol s, .the, nethod compris .
1 Ul ¢ EneousFpPaiHErta: HECB IS uS o BAEYBEFE P oo SyRB oM IBITS, 4
The rest of giRgogybol list 4 is hidden. According to an enbodi ment, there
is also provided a frequency converter configured to performthe above

descri bed nethods. According to an enbodjnept, the frequency converter
conprises; 9 I resﬁo’fﬁﬁlt%g@t‘gﬁp‘flﬁ‘t‘téswﬁ’ﬁ? ‘é’?tﬁéhes%%‘b" glr‘&?ﬁﬂpéﬁm} GUapt ? east
two symbol |} @lFeda Sﬁﬂﬁolocfjth@ﬁhﬁﬂ dné oF tRYEHADE 1S Hbold 61 s'electin% adbgRimy 1,
the display 1 configured to display at |east part "of at |east the current

synbol |i st s#mbelasgheurxs symbol indhesymibed soing 3of t he synbol s, the current
synbol ; and 5a four-directional control device for receiving commands; and

a contypl | er C?&:feiw%?g t@ﬂa fh@fogﬁﬁﬁ&tﬁﬁ%lgﬁtfo?g@{d\é@% GRIBNA Siss B EL WithehY

ef fect the change e current sy Ist 4 to one of the other synbol
lists 4, effsexmdrditeation er theviemeh tdirbetiong evhenike cunsen$ imdieates oneeolcihe semich
synbol list 4, an ceé.ec the current synbol as an input. 10ln a further
enmbodi ment , I{Sﬁéygg’ﬂ% 9 sts are long relative to the size of the display 1

in response to the user input associated with the second direction or the fourth
direction, when the cursor 5 indicates one of the switch lists symbols 6, changing the

15 symbol list 4 to one of the other symbol lists 4.

In a further embodiment, the method comprises displaying at least part of each symbol

list 4 when the cursor 5 indicates one of the switch lists symbols 6.

In a further embodiment, the method comprises hiding other than the current symbol list
4 when the cursor 5 indicates a symbol other than one of the switch lists symbols 6.
20 Then, only the current symbol list 4, or part thereof, is displayed. In addition to the
current symbol list 4, also other signs can be displayed, such as the input symbol string,

but the non-active symbol lists 4 are hidden and not visible.

In a further embodiment, wherein each symbol list contains more than 5 symbols, the
method comprises simultaneously displaying only 1 to 5 symbols from any one symbol

25 list 4. The rest of the symbol list 4 is hidden.

According to an embodiment, there is also provided a frequency converter configured to

perform the above described methods.

According to an embodiment, the frequency converter comprises;



and the apparatus is configured to display only a part of each synbol I|i st
at atinme. In a further enbodi nent, each of the synbol lists contains a
switch lists synbol 6, and the apparatus is configured to display all of
the synbol lists 4, or parts thereof, when the cursor 5 is indicating the
switch lists synbol 6. 15In a further ent$bdi ment, only the current synbol
list 4, which contains the current synbol, is displayed when the cursor 5

indicates a sygligl sab@ke édMRRYidiNEsHENBALE Pr&ub&i Mt ek 1o syifibal 1fsty 4, RAE of

enbodi ment, the four-directional” control device is adapted to receive
commands as Sddshas edumentsymbpl st , second, third and fourth directions. 20In
a further enbodinent, the controller is configured to effect relative

movenent  bet iegRiile £Uhs AspbeyAf dolek &ARE dibPIRy G I ParB U ROlkask i ciftrand

response to conmmands assocl wth the first and third directions. In a
further enbepnberist 4ahéacorsbr dindeeatibgioge obthkisymbels, the cestmcymbhk apdr r ent
synbol as an input in response to a conmand associated with the second

direction. 2519 3, fHILAESA1 S0P dT6IE foSRSHVA =\ h lists 4 contains a
smﬁtchf$ists syn@gl 6 anéltﬁggcontroF?er gglégﬁﬁﬁburé to, when the cursor
5 indicates one of the switch lists synbols 6, effect the change of the

current synbol 2|eBirolericgngeredito basedppdhe mpatyed cpmaragds selectivdy sHse the
L : . ) . .
conmmands a%@@g}&%w&meﬁ%ﬁo%ﬁ @fama[eg:,nt:;giefrth@ ofter & be sty gé?ﬁh&el;}gfaﬁéi% er

enbodi nment , our-directronal contr Vi ce conprises , each
adapt ed f or meesicui bgwaen ihrdéwsdudlandnke ofrréthsymbohiisids, aslswidcatledcurdnt t he
first, second, third. and fourth directions. In a further enbodi nent,
said first, SE8ke\A§ 20dMFY Y and fourth directions are respectively 5up,
right, down and left. As is apparent fromthe above description, the
vari ou) enbogliarfanhd edfibodithentn iyl fisie\bre ®ongi rglative catite disnef theslispar 1
exanple: the_entering and selecting the input synbols is efficient as the
nunber of n@BdEEAPParaiis AL CRUiENTSIIRIdhwlaN Yy A PAR o £ VrbRbfiFt AU | vol y
| ow even when 10t he nunber of avail able synbols is great

In a further embodiment, each of the symbol lists contains a switch lists symbol 6, and

the apparatus is configured to display all of the symbol lists 4, or parts thereof, when the

cursor 5 is indicating the switch lists symbol 6.

15 In a further embodiment, only the current symbol list 4, which contains the current
symbol, is displayed when the cursor 5 indicates a symbol other than the switch lists

symbol 6.

In a further embodiment, the four-directional control device is adapted to receive

commands associated with a first, second, third and fourth directions.

20 In a further embodiment, the controller is configured to effect relative movement
between the cursor 5 and at least the current symbol list 4 in response to commands

associated with the first and third directions.

In a further embodiment, the controller 5 is configured to select the current symbol as an

input in response to a command associated with the second direction.

25 In a further embodiment, each of the symbol lists 4 contains a switch lists symbol 6 and
the controller is configured to, when the cursor 5 indicates one of the switch lists
symbols 6, effect the change of the current symbol list 4 to one of the other symbol lists

4 in response to commands associated with the second and fourth directions.



the synbols do not need a |large display to be showmn to the user editing is
possible by using as little as four keys (or a correspondi ng
four-directional control device). The possibility to edit symbol strings by
using only four keys is very practical as this 15 editor can be very
conveniently integrated with a so-call edl®ai sy panel. This panel includes
four arrow keys (up, right, down and left) that are used to enter nunbers,
such as par gRkglheY %Bgéimeﬁ?ttﬁ'egfoﬁﬂ%rﬁét{@ﬁl coﬂﬁ%l‘deﬁ&%cﬁ%fﬁs@ efuir KkRY3, chéh 9.
Cancel and Save) can be used in a corresponding way al so when using the

t ext editor adafieds fcnonememgyare mchwdesl osabf Ithe yommands agripiedswithehe dibini cal
real i zati on of %3§Hfrqﬂg verter. 20 The above description is only to
exenpl i fy t &P 9 §3 i ntended to limt the scope of
protection offered by the clainms. The clains are also intended to cover the
equi val ent sl hdfneiod carbebdinoénts snid firstosesond)abird aned fairthydirectionsOnrgi ragpectiviely A
nmet hod a freque [of0) rter, for obtaining a synbol string user input
via a ﬁour-HPf%§F¥£W§1mE@ﬁﬁrol device, t he net hod conprising: grouping the
potential synmbols into at | east two synbol lists; 5treating one of the
synbol |i st $\sas apparentr o thy mbaire Hé:sstipti@h she¢ agiiowy embddimsits pdraur afiveatioh east
the current synbol I, st a cursor indicating one of the synbols
in the curr 8MVE ﬁcﬂﬁgﬁmgﬁ% éFﬁ HPYEormmands via the four-directiona
control device; and based on the received commands, selectively changing
the current sydbothel érfiérigd add sclebgngithd dpudishdbobyRbetficiehs bs thefiuaber ng

rel ati ve novenent between the cursaor and the_current synhol |ist, an
sel ecting the cumeesssaryyiepswhes mewng alangdherdists TF‘H"““PH@@S’/YP&BIIO%FP’?IH&' en
10 the number of available symbols is great

s the symbols do not need a large display to be shown to the user

e editing is possible by using as little as four keys (or a corresponding four-

directional control device).

The possibility to edit symbol strings by using only four keys is very practical as this
15 editor can be very conveniently integrated with a so-called Daisy panel. This panel
includes four arrow keys (up, right, down and left) that are used to enter numbers, such
as parameter values, dates and times. Then, the same soft keys (e.g. Cancel and Save)
can be used in a corresponding way also when using the text editor. This coherency

enhances usability and simplifies the technical realization of the frequency converter.
20

The above description is only to exemplify the invention and is not intended to limit the
scope of protection offered by the claims. The claims are also intended to cover the

equivalents thereof and not to be construed literally.



2. The nmethod of claim1l, wherein the four-directional control device is
capabl e of receiving user inputs associated with a first direction, a
second direction perpendicular 15to the first direction, a third direction
opposite to the first direction and a fourth direction opposite to the
second direction, the nethod conprising:lbroviding each of the synmbol lists
wth a swwtch lists synbol; . receiving via the four-directional control
device a USgij,ifyput associated with the first direction; 20in response to

t he user i nput associated with the first direction, noving the current

synbol list in a third direction whereby the cursor es.in the fjrst
direction réf abimethedin dreguency mongsrsofor|qbigining a syn}r%Xémgd&emlg) o]

four-direct '&Z-cg,lﬁ.adireee&{aﬁ ontFi Yk Fige, 3hdiSRiholiRBHprigmgoci ated wi th the third

di rection; n response to the ‘'user 1 nput assoCiated with the third
direction, noving the current synbol list in a first ﬂirection wher eby the
cursor noves i ngawpiathe gognidsymbalsiatozt lepst e YRROLUPent symbol i st

12 receiving via the four-directional control device a user input
associ at ed W t h tehn SQETInSEyRd1 11186 as WhaRekthsnbal BQr i ndi cates a synbol

ot her than one of the switch lists synbols; in response to the user
i nput associated.wth the second.direction en,t cursor 5indicates a
symbol ot her th&tFP én%?t??%épaéﬂﬁ%ﬁealsfé*?g%W@? 4% ecting the current
synbol as the next synbol in the synbol string; receiving via the

f our - di r ect i onaldisptayingd cuteoti indicatingsere dftimtynawdoinithe edtrant symbdldistecond
direction or the fourth direction, when the cursor indicates one of the

swtch lists Syqpc%li\ﬁﬁg @&gmands via the four-directional control device; and

based on the received commands, selectively changing the current symbol list to
10 one of the other symbol lists, effecting relative movement between the cursor and the
current symbol list, and selecting the cutrent symbol as the next symbol in the symbol

string.

2. The method of claim 1, wherein the four-directional contro! device is capable of
receiving user inputs associated with a first direction, a second direction perpendicular
15 to the first direction, a third direction opposite to the first direction and a fourth

direction opposite to the second direction, the method comprising:
providing each of the symbol lists with a switch lists symbol;

receiving via the four-directional control device a user input associated with the

first direction;

20 in response to the user input associated with the first direction, moving the current
symbol list in a third direction whereby the cursor moves in the first direction relative to

the current symbol list;

receiving via the four-directional control device a user input associated with the

third direction;

25 in response to the user input associated with the third direction, moving the
current symbol list in a first direction whereby the cursor moves in the third direction

relative to the current symbol list;



10i n response to the user input associ-ated with the second direction or the
fourth direction, when the cursor indicates one of the switch lists

synbol s, changing the synbol list to one of the other synbol lists. 3. The
met hod of claim1 or 2, wherein the nethod conprises displaying at |east
part of each synmbol |ist when the cursorl2ndicates one of the switch lists
synbol s. 154. The nethod according to any one of clains 1 to 3, wherein the
met hod conpri Sﬁ%edéi %:gla%g?éurtchﬁ:@n&ﬂﬂ’ coRfb1evicRYd gk nllﬂtﬁtasé@'@&'fbdtﬂﬁll% sor
i ndi cates a sy er than one of the switch lists synbols The
met hod accosetiond directiomy whee thé cwiser indicates @ sgmbahether than g0k of ﬁmwtqh lists
contains nore é@an 5 synbol s and net hod conprises sinultaneously displaying
only 1 20to* tbol s from any one synbol i st. 6. A frequency
converter, conprising: a data structure conprising synbols grouped
into at Ieast t\imrespmtimlto LHeatser, inpulmssrfciami withitlse second digertionywhe the icgtsor

a displ_ay, d| S configured t ay .at. | eas art. of a Ieast t he
current 255 ‘Eﬂesl ﬂ]doﬁlegtﬁl?@o? o9 ﬂl? W%ﬁ“ hﬁé Wtbpﬁe S?ﬁﬂﬂ’@l
current syn@%boladg%@ngxg%gélrlﬁg{é 8ol ey ol device for recei vi ng

commands; and 13 novenent bet ween the cursor and the current synbol Iist,
and select the current sy an input. 7, The fre uenc conv,

claim 6, wherei ACEHENS P\“s 1gechp °8H6°1r%qvéﬁe 3 BS ARy %ﬂ%e ‘IW'EH]%

di spl ay and sgnl.y dﬁea%&orqﬁe&ﬁ&dﬁcﬁam&{ whefilthd SurSirSRianedo! ofahé kWReh Bfls The
frequency converter of claim®6 or 7, wherein each of the synbol lists

contai ns a swymbalk; dridst s synbol, and all of the synbol lists, or parts
t hereof, are displayed when the cursor is indicating the switch Iists

symbol 1 in response to the user input associated with the second direction or the fourth

direction, when the cursor indicates one of the switch lists symbols, changing the

symbol list to one of the other symbol lists.

3. The method of claim 1 or 2, wherein the method comprises displaying at least part

of each symbol list when the cursor indicates one of the switch lists symbols.

15 4. The method according to any one of claims 1 to 3, wherein the method comprises
hiding other than the current symbol list when the cursor indicates a symbol other than

one of the switch lists symbols.

5. The method according to any one of claims 1 to 4, wherein each symbol list
contains more than 5 symbols and method comprises simultaneously displaying only 1

20 to 5 symbols from any one symbol list.
6. A frequency converter, comprising:

a data structure comprising symbols grouped into at least two symbol lists, one of

which is a current symbol list;

a display, the display configured to display at least part of at least the current

25 symbol list and a cursor indicating one of the symbols, the current symbol; and
a four-directional control device for receiving commands; and

a controller configured to, based on the received commands, selectively effect the

change of the current symbol list to one of the other symbol lists, effect relative



9. The frequency converter of claim8, wherein only the current synbol
list, which contains the current synbol, is displayed when the cursor

i ndi cates a synbol other than 10the switch lists synbol. 10. The frequency
converter according to any one of clains 6 to 9, wherein the
four-directional control device is adaptéd to receive commands associ at ed
wth a first, second, third and fourth directions. 11. The frequency
converter OofmdkleM Yldwedt\BE 8LRoE AR 6O Bt s§bbBLG oA Blécethe lcrrehifs§aibol
15rel ative novenent between the cursor and at |east the current synbol |ist
i n responseasangptirands associated with the first and third directions.

12. The frequency converter of claim10 or 11, wherein the controller is
configured 40 $gl ReuchBPcheRENST FURDE wiRkgeid Bhd 1 1i6s GRSIPAR $Qaii @ 8 the
command associ ated W th the second direction. 2013. The frequency converter
accor di ng t cizany thentspddy aidainkg a part bedch, symibel kistis displhyasfataisnsynbol i sts
contains a switch lists synbol and the controller is configured to, when

t he cursor igndi ' ; of
the curt ent Poy par epi B pdiveh SR iRES Sl TabRraKEanl B wf ShRoll Ll hbanos
commands assoitchlied syinbbl, tink alf ef tredsyarko! tistey dartpads tleredfoars . dispddyed vites the
frequency converter . .according. to.an ne of clains 10 to 13, wherein the
four- directPSAES Ryt %I%‘g‘iti}&l%%g?ﬁ?ot?oz‘es four keys, each adapted for
receiving an individual one of the commands associated with the first,
second, thiod Eisdfibquenth cdhvetriofrdaim 8, wherein only the current symbol list, which

contains the current symbol, is displayed when the cursor indicates a symbol other than

10 the switch lists symbol.

10. The frequency converter according to any one of claims 6 to 9, wherein the four-
directional contro! device is adapted to receive commands associated with a first,

second, third and fourth directions.

11. The frequency converter of claim 10, wherein the controller is configured to effect
15 relative movement between the cursor and at least the current symbol list in response to

commands associated with the first and third directions.

12. The frequency converter of claim 10 or 11, wherein the controller is configured to
select the current symbol as an input in response to a command associated with the

second direction.

20 13. The frequency converter according to any one of claims 10 to 12, wherein each of
the symbol lists contains a switch lists symbol and the controller is configured to, when
the cursor indicates one of the switch lists symbols, effect the change of the current
symbol list to one of the other symbol lists in response to commands associated with the

second and fourth directions.

25 14. The frequency converter according to any one of claims 10 to 13, wherein the four-
directional control device comprises four keys, each adapted for receiving an individual

one of the commands associated with the first, second, third and fourth directions.

15. The frequency converter according to any one of claims 6 to 14, configured to

perform the method according to any one of claims 1 to 5.



