Pager with Display 5 Background of the Invention The present inventf?-gﬂlgézEs
relates to a radio pager (to be referred to as a pager hereinafter). A
pager or a radio selective call receiver is very popular as a conveni ent
devicewbor allowing 10 transmssion of call-information to a renote user
carrying the pager or the radio selective call receiver. In recent years, a
pager with a visible display for displaying information to a user has been
devel oped. Fig. 1 is a perspective view showi ng the outer 15 appear ance
of a pager having a display function. This outer appearance-can be
enployed in the present invention as well 'as in the conventional pager.
Referring to Fig. 1, a pager 70 conprises a .0 body 71, a display 72
-arranged in the upper portion of t%‘ %M%’i and a clip 73
nounted on a side surface 7l1a of the nmain body 71. The clip 73 conprises a
pl ate havi ng upper and | ower projections 73a and 73b and is pivotal about a

shaft 73c exteng]. L.n..the upper projection 73a in a direction indicated by
an arr_ovv74$'Tng‘111 Baround o i 985 biased and retracted in a
direction toward the sidenLgur Zla.of the main.bqdy 71. The pager 70
having the structure desc?ﬁ%eé§§§89 FEVEREAOK. F SR %Mﬁ%HQHﬁﬂéiﬁ)Eﬁger-Z-
user through thee§lha £ar@brbl 8oPLEAS! pRYEECH Yo 132538 y) .

A pager or a radio selective call receiver is

. very popular as a convenient device for allowing
-/ 10 transmission of call information to a remote user carryiné
. the pager or the radio seiective call receiver. |
In recent years, é'pager with a visible display
for displaying information to a user has been developed.
Fig. 1 is a perspective view showing the outer
15 .. appearance of a pager having a display function. This
outer appearance- can be employed in the present invention
as well as in the conventional pager.
Referring to Fig. 1, a pager 70 comprises a main
K,f ‘body 71, a display 72 arranged in the upper portion of the
20 main body 71, and a clip 73 mounted on a side surface 7la
" of the main body 71. The clip 73 comprises a plate having
upper and lower projections 73a and 73b and is pivoﬁal
about a shaft 73c extending in the upper projection 73a in
a direction indicated by an arrow 74. The lower projection
25 °~ 73b is biased and retracted in a direction toward the side
surface 7la of the main body 71. The pager 70 having the

structure ‘described above is attached on a waistband of a



Di splay information on the display 72 can be visually checked. \Wen the

pager is

inserted.in the breast pocket 5 of the-coat, the main body 71

S

put into the pocket and the clip 73 is exposed outside as if a pen is hel d

in the pocket. As is apparent fromFig. 1, the display information .

(nunmerals in Fig. 1) observed by the user when the pager is attached to
wai st band i s observed upside 10 down when the pager is attached to the
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information (numerals in Fig. 1) observed by the user when

the pager is attachéd tovthe;waistband.is.observed-upside"
down-when“thé.pagerhis,attéched to the breast pocket. ;A
carrying po#ition'ofﬁthe~pager_Varies*depending on seasonal
changes of clothes,-physidal features of the user, and.

gender. It is thus. desirable to allow any user to}readily

~ read the display information at anytime regardless of the -

_.different,attachment.positions. .The conventional pager:
cannot satisfy the above needs.

Summary of the Invention

It is an object of the present invention to

provide a pager with a display wherein display information -

can be readily read by any'uséf regardless of pager
attachment positions.

Auﬁagern-as;described.below
comprises means for receiving a radio freqﬁency signal
modulated by at least a.radio-selectiVe.cail'signal and a
display information signal, display means fo: displaying
visible.display&iﬁformation.corresponding-to the display

information signal, control means, connected to the display



-3- neans, for changing a display direction of the visible display

- information, and operation neans, connected to the controlneans, for
designating the display direction. Brief Description of the Drawi ngs 5

Fi g.5ed is a perspective view showi ng an outer3appearance of a pager with a
display; Fig. 2 is a block diagramshowing a circuit arrangenent of a pager
wth a display according to an enbodi ment of the present invention; 10 -
Figs. 3A to 3geah8,t EBrnghehding oW ivplay Hitedtiownes athenvpéibe pager
shown in Fig. 2; Fig. 4 is a detailed block diagram of a nessage data
processor in ghepthiClnforfiRtion) Bnd operdtd.orb nidams dedGhhecht &b OEE the

di agram of a display 15 controller in the circuit of Fig. 2; Fig. 6 is a
fl ow chart focoaxpbai neagst, héoapaeatigmatding thecidiplayhbirectidhg. 2; and
Figs. 7A and 7B are views show ng display contents. according to the present
i nventi on. 20BrDefabkedrbesdonpbiforthef DifasriProsf err ed Enbodi nent An

enbodi nent of a pager wll now be described with reference to the
acconpanybng draw ngs. PFig. 2 is a pesspeditiyeamishovihmyingiaguwetef a
pager according to an enbodi nent of the present invention. 25 Ref er ence
nuneral 1 dendppeaxnangat ofing; pRgex witdi wedisplaymave shaper; 4, a

decoder; 5, a programmmabl e reaq-onl¥ menory (to be referred to as, a PROM
herei nafter) for Fig. 2 is a block diagram showing a circuit

arrangement of a pager'with a display according to an

'.embodiment of the present invention;
W/ 1d . | ~ Figs. 3A to 3E.are timing charts for explaining
the operation of the pager shown in Fig. 2; |
Fig. 4 is a detailed black diagram of a message
data processor in tﬁe’circuit shown in Fig. 2;
.Fig.'5 is a detailed block diagram of a display
15 controller in the circuit of Fig. 2;
Fig., 6 is a flow chart for explainihé'thé.'
operation of the circuit shown in'Fig. 2; and
Figs. 7A and 7B are views showing display

N contents according to the present invention.

20 Detailed Description of the Preferred Embodiment
An embodiﬁent of é pager will now be described
' with reference to the accombanying drawings.
Fig. 2 is a block diagram showing a circuit of a
pager according to an embodiment of the present invention.
25 Reference numeral 1 denotes an anténna; 2, a receiver; 3, a
wave shaper; 4, a decoder; 5, a programmable read-only

'ﬁemory (to be referred to as a PROM hereinafter) for



-4- storing a self selective call nunber; 6, a nessage data processor; 7, a
buffer; 8, a speaker; 9, a display controller; 10, 'an LCD (Liqui.d Crystal
Display); and 11, a crystal ascillator for generatlng'a timng clock for .
the 5 decoder 4 A ringing stop switch 50 sffops producing a.ringing tang
at the speaker 8. An LCD display reset switch (to be referred to as a

he mossnge TSI OIGA THER 85 %%%9%?’#3?* BT b M L 0e T

10 display a h 82 Q gha Eﬂﬁ spl ay
direction ofﬂgig{é(%]lgp T‘?{gb%%%%gfu §I‘l of PESﬂegge? heiil\%:ang agj arrangenment
shown in Fi g n"tf'&l lePE PESC hbﬁéuw(ﬂga%e&%%atlon'ilsgﬁay%A hdB1, A
desired radlo S|gn Ttecei Ve he 1 antehna 1 is céived an

denodul at ed dpe 4418y r@é?@ii’fétgr 'f’ae geﬂekartsags BORAming TR ok tke Wave

shaper 3. An“out put signal fron1t e wave shaper 3 is. a digital signal D,
as shownsin ddcbgedA 4.Thea s¥ @ §98§rs§Q%chf 80 @Fas Prodveiity 2

signal (e.g., a 62- bit'signal frame sync signal (e.g., a 31 bi t
signal) SC, rEihcidly eﬁ&mélﬂﬂathéesgeaker3$ bi RnSwDald)lsoﬁlaiy rARessReatg) esval e
M and a stop signal (e.g., a 31-bit signal) E. - Wen the digital signal D
i's input, thetadmdesferpsad o nssbat regathewiitzat hereiima¥ier)r &klponse to
the signal P having an alternate logic "1" and logic:-"0" pattern. The
decoder 4 tmmntknunnsiyrpartlally displays a message 1f the message is

longer than the overall length of dlglts of the LCD 10 A
10 dlsplay dlrectlon change sw1tch Sz_ls used to change the
display direction of the LCD 10. _. |
The operatlon of the pager hav1ng the arranaement
shown in Fig. 1 will be deserlbed_ylth xeference-tp
Figs. 3A to 3E. A desi:ed.radio.s;gnal teceiveé by the
15 antenna 1 is received and demedulated_by the.receiver 2f.
The modulated sighal is shaped by the_wave_shaper 3; An
output signal from the wave shaper 3 is a digital sighal D,
as shown in Fig. 3A. |
The signal_D comprises,.fot_example; a sYnc _ - Q;)
20 51gnal (e. g., a 62-b1t 51gna1) P, a frame sync szgnal |
(e.g., a 31-b1t 51gnal) SC, an address 51gnal (e g., a
31-bit 51gnal) A, a message signal M, and a stop sxgnal
(efg., a 31-b1t_sxgnal)_E., When the dlgltal signal D is
input, the decoder 4 performs bit synchronization in
25 response to the sighal P having an alte;nate_logic_“i" and
logic "0" pattern. The decoder 4 then detects the |

subsequent frame sync signal SC shown in Fig. 3C. Upon




subsequent franme sync signal SC shown in Fig. 3C. Upon detection of the
franme sync signal SC, the decoder 4 reads out data fromthe.PROM5 in which
the seglf selective call nunber is stored. The_ decoder 4 then conpares the
addregs signal A shown in Fig. 3E with the Ha?aread out fromthe 5 PROMV
5. If a coincidence between the address signal A and the readout data is
establ i shed, the decoder 4 accesses the nessage data processor 6 through'a
signal |ine 12déEegtidh bd thesdrame myocessignal t3C pridvesiecddes ubsegadat
nmessage signal Mshown in Fig. 3E. The decoder 4 then waits for 10 the
stop signal E ¢Btgdasp) frepr dbenPROY Shd remthisth s gl Hreekective tpbh
detection of the stop signal E representing the end of the nmessage signal

M if the sel f ngmbest FﬁeSGQIrIEdnunE‘@Ie dsicedetest \her (¢rMRRKR R sEhe | gddress

t he decoder 4.15 drives_the speaker 8 through the buffer 7 to page the
user who carri 839PRd BoFPEYFoAd Ed9paddr Witke theedath e Fvhgf Pt s

Dy e LG N0y ghgpssid Lh S0, TS dIEesRe Gl Rineosget by LIS TP Spant,
cont oL of e SRRl 5 Burablen 405y AU ADy UeELatHero D
g opLared |0 UiRedh HhE8 BraR SIS i MaplEn e 185051 35"
di spl ayed. on t@g Egﬁgéothghgr@EEQEQXE% QE§§QQ%4%¥tﬂﬂgysubsequent message
'signal M shown in Fig. 3E. The decoder 4 then waits for
o 10 the stop signal E (Fig. 3D) representing the end of meSsaée
processing. . |
Upon detection of the stop signa;'E representing
the end of the message signal M, if the self selective call
number coincides with the address signal A, the decoder 4
15 drives the speaker 8 through the buffer 7 to page the user
who carries the corresponding pager. The user c¢an stop
'ringing tones by the ringing stop switch S0.
The message data processed by the message data
processor 6 is displayed as a messagg'on the LCD 10 under
20 the contrbl'of the display controller 9. 1In this case,
when the user turns on the reset switch S1, a long message
can be partially and sequentially displayed in units of
display'leﬁgths of the LCD 10. When the reset switch S1 is
turned on while the final portion of the long message is
25 displayed on the LCD 10, the displayed message portion

disappears. When the display direction change switch S2 is



di sappears. \Wen the display direction change switch S2 is -6- turned on
while the nmessage s displayed, the display direction of the LCD 10 can be
changed. . The nessage data processor 6 is qr%gqged,'asfshomm in Fig. 4.
Referring to Fig. 4, reference nunerals 5 01 and 102 denote i nput porggé
respectively; 103, a serial interface; 104 and 105, output ports, 5

tively, d. 110, a.data,bus. Ref . 120_denot
countort andtiepes 5% lidd nd e st GG H IR By Ble CERRDTRY aliar cce

desi gnat ed inE R 95?“%%299&ﬁ5 QA Qnd out. Reference nuneral
41 B oY FE3H B hndge

140 denot es rifthmeti ¢ and Logic perfornmnng ‘various

operations such as ari ' (oTel | : d i gstruction
: - TAECHeE U | R e Bl aringll, BSIT

decoder for decoding da program menory

suppl ying a grBLHhoknSkggal 4GOT RRSRAAIMY P Hf%‘ol‘g'e n%élééfé’ﬁééoﬂuwfhﬁ%

conponents of the pager.” Reference. nuneral- tes -an accumnul at or

used foréﬂat@o@xahanqezaHERQt%hqqgaﬂfpdykg;crééﬁécéixblf;Ef@@;oa skehhAg
a (0]

vari ous ta; and 180, a system cl'ock generator for determ ning an -

execution i nghteekhed;Ccyoueandm™ 0550 output ports, heeshsdt dyeLopt okl er 9
Is arranged, as shown in Fig. 5. Reference nuneral 290 denotes a seri al

i nterface; 2800, aacaaeanblhigat a Redgirsintie riibral credehslesoder prdgam dat a
pointer , 240, a first segnment decoder; 250, a second segnent decoder;
230., a datacoenvtey;; afd0138p BCprogiram memory from which the contents
-at the address designated by the program counter 120 are
10. read out. Reference numeral 1403dgno§es_an ALU (Arithmetic  €:)
and Logic Unit) for performing various opergtions_such as
,arithmetié_and_l@gic_operatioﬁs; and 150, an instruction
_ decoder fbr decpding_data_:ead_out=frqmgthe program memory
130 and supplying a control signal corresponding to the
15 - instruction to the components, of the pager. Reference .
numeral_lGOjdenqtés an accumulator used for data exchange
among the_portslldl to 105; 170,;a.RAM for storing wvarious
- data; and- 180, a:system_glock generator for determining an
execution instruction. cycle time,
20 - . The display controller 9 is arranged, as shown in
Fig. 5. Refe;ence_nﬁmeral:290 denotes a serial interface;
280, a command/data register; 270, a command decoder; 260,
a data pointer, 240, a first segment_deqoder; 250, a 'second
segment decoder; 230, a data memory; 220, an LCD data |
25  latch; and 2}0, aprCp driver.
Data transfér_between the message détg_processor

6 and the display controller 9 will be described. The



25 | at ch; and 210, an LCD driver. Data transfer between the nessage data

.processor 6 and, the display controller 9 will be described. :The -7-
nessage data processor 6 sets a signal line CSto lowlevel. The display
contngdler 9 is set in the data input node. Jhe signal line CSis set at
hi gh | evel when data is displayed. The nmessage data processor 6
sequentially 5 outputs a command and data froma signal line SOQUT. The -

transfer tim ngndgslpd eddt Hogh-eds8t 9faket 50 QiPBE.ﬂLahihien@—S'S% Wy this
_time, the nessage data processor 6 sets a signal line C/D at high |level for

the command andidvai ) evete f@isp ey debit 661 26xrt © §8Usett Ba @hepldata input
controller 9 10 to discrimnate the cormand from data. The seri al

interface 290 meehd ve<The seigmal slimelCErds sbe aeshagh (Uatvelpwhesssiertsd is
and supplies it to the conmand/data register 280. Wen a conmand is input
to the command/dicpl ayesd st erh@8fkessagsedatat peocessont § sequeatiallyonmand
decoder 270. The conmmand decoder 270 decodes the conmand and controls the
command/ dat® r egitpuls 280;onmhend egymdndatiecbfdemsal24dgnad 250e SOUTLhe That a
poi nter 260 in accordance with the decoded contents. Wen the data is input
to the commund/akansfewyittininegos determinedt byt at signal frnemsagsdgmnal
decoder 240 .or 250 designated by the command decoder 270. \Wen the segnment
decoders 240 addWSEGceiMe it time, i thetmassadar éataspEPEESEPy 6 sets

converted into. . . - )
a signal line C/D at high level for the command and low

level for the data so as to cause the display controller 9
N~ 10 to discriminate the command from data.
The serial interface 290 receives a serial signal
' from the message data processor 6 and supplies it to the
command/data register 280. When a command is input to the
‘command/data register 280, it sends the contents to the
15 command decoder 270. The command decoder 270 decodes the
command and controls the command/data register 280, the
segment decoders 240 and 250, and the data pointer 260 in
~accordance with the decoded contents. When the data is
K,/ input to the command/data register 280, data is output to
20 the segment decoder 240 or 250 designated by the command
.decoder 270. When the segment decoders 240 and 250 receive
data, the input data are respectively converted into
display codes for displaying information upside down (i.e.,
the display directions of the normal information and the
25 converted information.are 180° apart from each other). The
segment decoder 240 or 250 is designated by a command, and

- the display direction of information can be changed. The



di spl ay codes for displaying information upside down (i.e., the display
directions of the nornmal information and the 25 converted information are
[err] apart fromeach other). The segnment decoder 240 or 250 is designated
by a conmand, and the display direction of gnfornmation can be_ changed. Thg
-8- display code output fromthe segment decoder 240 or 250 is stored in™
the data menory 230. The stored data is output to the LCD driver 210

t hrough the df8pilayacbdecbu2patr ffiom tHR dregnernt2lidecadses24heotCR5001k0

di splay the message in 5 accordance with the display code read out  from
the data nenst9red0inThbeddepkapetioryctdidh ciimestored shprby beseupput. e.,
the inversion function, in the nessage display nbde will. be described w'th
reference t ot®hthel BER @riyexn21on thgough ghe LChdstantrtch| 3d0chalhei n
Fig. 6. In step S1, the pager has already received the message, the nessage
has been i npk€Dt@rivier RAM 176USESt ﬁéa@é@g‘&.&aé%&&sﬁeweaﬁagﬁhén -
message data processor 6. is ready for outputting the data to the _display
control |2r 13ccondaneq With the Aisrhays £58&HSAGD Yt sER™ 6tRt @RERnes t he

OV OFF state of the_display direction change swtch S2 in accordance with
the input siBFRPTYréAPthe input port 102. If the switch S2 is OFF, the flow

advances to step S3. e pessage data pr.ocessor 6 out puis comrand SD1
for 20 designating tﬁgesggﬁgﬁgydg&68§&¥2ﬁ) R9fe AR %ﬁpfi¥é??5éagev-
i,e., the inversion function, in the message displgy mode |
will be described with reference'tp_thé;block diagrams in -
10 Figs. 4 and 5 and a flow chart in Fig. 6. = = = KJ/
In step S1, the pager has already received fhe
-message, the message has been input to the RAM 170 in the
message data processor 6, and the message data processor 6
is ready for outputting the data to the display controller
15 . 9. 1In step S2, the message data processor 6 determinésithe
ON/OFF state-ofgthe display direction change switch S2 in
accordance-with the ‘input signal from the input pdtt 102.
If the switch S2 is OFF, the flow advances to step S3. fhe
message. data processor 6 outputs a command SD1 for. - i_}
20 designating thé segment.decbdér 240 to the serial interface
103. .The'flow]advancés to step S5.. However, if the switch
S2 is ON, the flow advances to step S4. 1In this step,.the
message data processor 6-supplies a command SD2 for
designating the segment decoder 250 to the serial interface
25 103. The flow then advances to step S6.
In steps S5 énd-SG, the,command and message data

entirely displayed on the screen of the LCD 10 are supplied



103. The flow advances to step S5. However, if the switch S2 is ON, the

fl ow advances to.step S4. In-this step, the nessage data processor 6
supplies a command SD2 for designating the, segnent decoder 250 to the

seri alndnterface 25 103. The flow then advan®es-to step S6. In steps S5
and S6, the. command and nessage data entirely displayed on the screen of
the LCD 10 are supplied -9- fromthe RAM 170 to the display controller

9. However, thefmmertiié aREMi 76t epstisd abspBaydebherofllem 9ach pekfesfed N the
the follow ng point. One character of the nessage data corresponds to one
address of the RydriaAiomheimhsteps e$55andss6i AffHért ieoneeashe oithedt AnE&he
at addresses fromthe start to the end addresses of the RAM 170. In step

S5, when the corfifindowsDlg i o irbher ddrel, chécanbesagé theamessagaddattia from
the menory area at addresses fromthe start address to the end address of
the RAM 170. HoWRxkfespands cfo e viddrese af theoRAMNd76D2 Thegeheracdsr

t he message data is read out fromthe nenory area at addresses fromthe end
address to the &tHINAHRE dde mMersagR VS opePEed ont addrasspsefoomi thet seart

fol |l owi ng disorderéﬁi the character string. If the nessage 15 disglay
direction i s chd®yddu S adtrespe s dtoRM 179. andn2sbept 6, dwhgnaghe

direction is changed ipn units of characters. Wen a plurality of
characters of aqﬁiﬂﬁﬂig%ﬁia%ﬁsﬂﬁ%ﬁﬁﬁf?ﬁvt?ﬂ@Lﬁiﬁi@?etﬂétéraérrSthﬁét from
charact er the'memory area at addresses from the start address to the
end address. of the RAM 170. ﬁbweVer, in step S6, when the
— 10 coﬁmand-SDZ is generated, the message data is read out from
the memory area at addresses from the end address to the
" start address.
The above'operations aim at preventing the
following disorder of the character String. If the message
';15: displayfdirectioh'is'changed using two segment decoders 240
and 250, the display direction is changed in units of
characters. When.a plurality of characters of a message
are displayed on the LCD 10, the order of the character
A string is reversed.
20 ' In stép S7, the display controller 9
- discriminates the command from the data supplied from the
message data processor 6 in accordance with'the signal sent
through the signal line C/D. If the input signal is a
fcommand, the command is sent to the command decoder 270.
*25f' However, if the ihput signal is data, the data is sent to
‘the segment decoder 240 or 250 designated by the command

decoder 270. ' If the input command is the command SD1, the



string is reversed. 20 In step S7, the display controller 9

di scrimnates the eommand fromthe data supplied fromthe nessage data
processor 6 in accordance with the signal sent through the signal line CD.
If the input signal is a cormmard, the coméf®is sent to the conmand
decoder 270. 25 However, if the input signal is data, the data is sent-“to
t he segnent decoder 240 or 250 desi%pated Qy t he command decoder 270. |f
the input coPRARD| deFRECEoAMTENFEBSE, Fhe NS tRuRLiR kAntRBecoder 270 sends
an instruction to e _comuand/ dat g ,reqi ster_ 280 to s |y, the data to the .
Seghent | decBUBRaSa (a5t RoRBTAR Eors 2600 Koo HRRAY i A AR ERElpos Sgpgnt
command decg@der 270 nds.an i nstr i to }Qg g ., command/ dat eqi ster
280 to supp_?c?%%rdag 'toﬁgwgvgggngﬁitgg%éﬁﬁr .*?ﬁgﬁ?eiP@ﬂ%?gdgﬁg'

conver ted 159 LgaghsPhatoRgde 9% LI AEQIP Yy AEARUELoF4Pa0L, 250 15 stor ed

In the data nmenory splay data i s outpit to the 10

LCD driyer g&%ﬁ t L laba gl aiCl “é%ﬁ- | | y. o] CD
10. 'Iﬁystep é&éfﬁggﬁeggggggﬁgt§%Br§%égé ."'-ggytﬁﬁ$%%gégdg@?d?ﬁgﬁggk.
status of tRgchqpHt 2pgrt 102 whether the display direction change switch S2

has been operated in f he opposite direction. ~1f NOin step 15 S12, the
di spl ay data I atched fm_éée.pL@oqaté%tlaawav?e&&_eai_eiﬁwu&w @ 5¥18y! PBlel O

the LCD driver 210 and causeé the L
by the segment decoder 240 or 250 is stored in the data
memory.230,-“ln'stgp_Sll, the display data is output to the
10 LCD drivef.210 through_;he LCD data”latch_zzo_and:is : - ;;
displayed on.the LCD 10. In_step_sigg_the message_data
processor 6 determines according to.status:of the input
port 102 whethei the_disp;ay:direction_change switch SZ has_
been operated in the opposite dirquiOn%:_If,NQ_in;step |
15 812, the display data latched.by.the_LCQﬂdéta.la;q#_220 are
Sequentially output to the ILCD driver 210 and cause the LCD
10 to display the message. The flow then réturns to step
S1l. Therefore, the display. state #s kept unchanged,
However, if YES in step 512, the flow returns to '-Q;J'-
20 step S2. The message_data prdcessqg_G transfers again.the
message data.displayéd in step_Slllfrom'the RAM 170 to the
display controlierfa. |
Since the message data pgp¢§559; 6 déte:mines.in
step S12 that the change switch-szuhgs bgen §per§ted in the
25 opposite direbtion, in order to display'the message whose
display_direction:is rotated through 180?_with:respe¢t to

the LCD display information, the'command'is generated as



10 to display the nessage. The flow then,returns to step S11. Therefore,
the display stat.e is kept unchanged. However, if YES in step S12, the flow
returns to 20 step S2. The nessage data proKfisor 6 transfers again the
messase data displ.ayed in step S11 fromthe RAM170 to the display
controller 9. Since the nessage data processor 6 determnes in step S12
that the change switch S2_has been operated in the osite direction,
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in order to di spPAJOPe ngéééﬁg\ﬁﬂﬂﬂ§Qﬂfﬁﬁ%ﬁF%ﬁ?%Cf?BntﬁgpPBEXFBHStHFBugh
2s ol ovb. PASPARYCIRmERD ‘QdHE SEAL T 17 CYPRRCALED- of ORPEFVASe
SD1, the comr&nggﬁDéoigﬁ‘aﬁ%n%qu} ﬁ%dgg&l%rav%s , the*command SD1 i's gener at ed.
(o] C [ \Y

Figs. 7A and 7B ange i direction when the display

direction change switch SZ.:i.s. op§r .Eﬁ§ﬁﬂﬂy ef s ,es the
pager attached to the wai gt"ﬁ%ﬁd@n%ﬁ%gt the dia'g‘B:fa]?'ﬁ/'Il ?rgﬁ:t‘?égs%gnge
switch S2 ig tu s bt et iS5 i i i ! . s\dhen
t he user wjgkes&?ggggégg ?ﬁg%bég%$||$ﬁﬁiycﬁ#f ré%§@ %@%. ?,Eﬁgth é?élwh

operates the di ggbaytdhl, eChlseUmeanIE THd Q{be?’céprié@ttﬁ@epél?é?' 8¥tached
direction is changed, as shown in Fig. 7B. The nunerals are rofated through

[err] and at thgoSeHe whietbahd ekt thet ity drslsTapfaitestabs tBange
reversed. In this manner, the information can 15 be correctly read
regardl ess of peggtchtbaclgeturped Wfito set the display direction shown
) " in Fig. 7A. When the user wisheé to carry'the_péger in the
k,/ 10 breast pocket, he or she operates the display diréction
i change switch 52, so that the display direction is chaﬁged,l
as shown in-Fig. 7B. The numerals are rotated through
180?,'and at the same time,'fhe.left-to-right order of
"'numerals is reversed. 1In this manner, the infbrmation can
15 be correctly fead regardless of pager attachment positions.
As a result; information read errors can be reduced.
The means for designating the display direction

may be a manually operated switch mounted on an outer

% surface of a pager for operation by a user.
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As a result, information read errors can be reduced. The neans for -
designating thedispiay direction nay be a manually operated sw tch nounted

~on an outer surf 0 h r operation by a user. 20 25 CLAI M8 1

A pager includi nﬁ@ﬂ ﬁmaﬂmH“Tr eceiving? a radi o frequency signal >

nodul at ed by at radl © sel ective call signal and a display B

i nformation signal, a nenory for storing a display information signal

‘received by the receiver, a‘display devArmesf or di splaying infor- mation
corresponding to the display information signal stored in the nmenory, the

correspondi ng to the display informatron signal stored in the nem |
correspond 1o addr esals bR GERIIhd & YaRkiikeOlol VIt E]

ne tao.one correspon

; . . . o L aot = . M !
ngén's“ﬁ’git 'r %%a?§S ZeSBhY HAM4Y AodEated By biCadat W SMH TR O0
order correspqgn to .t y_ di s QL Melp! ' : | ir
o, “ani BRURRISL LY SRR E AR EALEBAAY MRl i 1Y
sai ortions._j - ' ' A

i spl by di r 8oty T oSG Ch GEhpeay HREOLAALIG MAGiEL GPELELved

e, o AR, R B Sy ey dasoeyec |1
mation corresponding to the display infgrmgt;on%signal-
étored iﬁ.the'éemqu, the iﬁfo;matiop to_ﬁé disp;ayed
-iﬁélﬁding a-blufalitj of pof;ions;whiﬁh'éqrreqund to
addfesses_of fhe memory in a one to éne.cqrrespoﬁdenéé,
means.for ihputting a designated displﬁy di;éctiép of the
displayﬁihféxmation, means forureading_thgppftipﬁs'to
the display dévi#e with ah addiessingubfder cé;:éépondiné'
tolthe displaf.direcﬁiqn:designated by the inpuitiug -
ﬁeéhs, and dgééde# meaﬁs fdr decoding éﬁ outéut frbmlfhe
méﬁléry in uhi_ts _of said portions in a decoding manner corres- |
ponding_tq the.designated disp1ay direction to output the
décoded :éguit_as display data.tolthe display_déyiée;_thé
display disblaying fhé information to be displayed in the
designated display direction in accordance with the dis-
play data output from the decoder means. _ |
2. A pager as claimed in claim 1 including a manual
switch for designating one of first and §écond display
direction modes and constituting the inputting means, the
display device displaying the display information in one
of the first and second display direction modes as if the

information displayed in the other display direction mode



_play data output fromthe decoder means. 2. A—pageﬁas*fl-aﬁ'redﬁ—
claim1 including a nanual- switch for designating one-of 'first and ZBE
ﬁ Iay

~ display - direction nodes and constituting &hg3i aputti nHum Iluuull
device di splaying the display information in‘one of t
di SpTay direction nodes as if the information displayed in the ot her
di spl ay direction node were rotated as a whole by 180 degrees along the

et oment | ng. SEEe. SSHH s % ol %%?%228@?*&53%5%?635. RY S ey
ﬁééz :gZ%ggé“;H%ﬁf‘iénd'*8%‘;3%%@83%%’%3 ﬁti‘*i‘*"}”"'@"&’%%:lfﬂy‘? "the
gﬁ\d/i ggcgimrjsgl é sp#hay d"%:: " respgndlsngg ?Ee gl LSt srt#'et'{%’%cltionmmd)ceie
t he displ ay d(saa\[ﬁ(?exye °§ﬁ'fﬁ a%éééﬁﬁg éggﬂeﬁ?éggf %?.%gx %‘?s??gqﬁnﬁ{]f&il‘%t and
second di spl ayt?t)?é r@ﬁé@%ﬁ“&'&éom &ifgﬂa hﬁ.ﬁ-b fio?:“% Stant Iéﬁ e a.

respectively pager as C a| m y as

described her gigy V&éﬁ}néﬁi e&@@&&ef%&hﬁﬂr eera@c%mae ﬂPW'W the

draw ngs..
reading means into units of segments in order to ocutput to

the display device first display data corresponding to

the first display direction mode and second display data -
L) corresponding to the second display direction mode, the |

display device displaying the segments of the message in

the first and second display direction modes by using the

first and second display data, respe'ctive.ly.

3. A pager as claimed in Claim 1 substantially
as described herein with reference to Figures 2-6 of the

accompanying drawings.




