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BACKGROUND TO THE INVENTION

The present invention relates to a battery pdwered electronic device and
particularly, but not exclusively, to battery-powered cellular telephones, and methods
of operating cellular telephones and cellular telephone networks.

In designing consumer electronics products - such as cellular telephones,
other communications or data processing equipment or audio-visual equipment such
as camcorders - there is a general need to provide improved performance and
additional operational features so as to enhance the attractiveness of the product to
the consumer. On the other hand, for each such product there is usually a sector of |
the market which is extremely price sensitive. For this part of the market there is
a need to strip out all but the most essential features in order to minimize the price.

These conflicting needs can be met by providing different designs for the different

market sectors, but then there is a loss of the economies of scale which might |

otherwise be obtained.

Another important design factor in the manufacture of battery-powered
products is the need to maximise battery life. Particularly in relation to cellular
telephones, the maximum standby time, that is the time for which the telephone can
be left not in active communication but in readiness to receive a call, is an important
performance parameter. It is, for example, one of the most frequently quoted
parameters in comparative reviews of such phones. Despite the practical and
commercial importance of this parameter, it has not hitherto proved possible to
extend the standby time for a typical ETACS phone much beyond 24 hours using a
600 mAHTr battery. |

SUMMARY OF THE INVENTION
According to a first aspect of the present invention, there is provided a
battery-powered portable electronic device including an interchangeable battery pack

fitted to a main unit of the device, characterised by an auxiliary functional unit
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performing the auxiliary function in conjunction with the said circuits within the
main unit of the device.

By an auxiliary function is meant a function which adds to or enhances the
primary functioning of the device and not merely charge management or other
functions of the type conventionally associated with battery packs.

This aspect of the present invention takes advantage of the fact that the
battery-powered electronic device necessarily has at leasf one interchangeable module
and associated interface, namely that of the battery pack itself. By broviding .
auxiliary functional units which fit within the battery pack, and using the enhanced
battery pack interface, the invention makes it possible for the same basic unit to
provide different levels of function for different sectors of the market, while
maintaining maximum economies of scale. All this is achieved without adding
significantly to the size, complexity or cost of the base-level model, since no h
additional interface is required.

In the case of a cellular telephone, the auxiliary functional unit might

comprise, for example, an answering machine, a silent vibrating alarm, a cordiess

phone or a pager as discussed below in relation to the other aspects of the invention.
The unit may provide two or more such functions in combination, for example both
an answering machine and a pager.

Preferably the main unit of the device includes a user input device and is
arranged to communicate control signals to the auxiliary functional unit in response
to a user input. The user input device might be, for example, the keypad of a
cellular telephone and may be used to program and control the auxiliary functional

unit via the battery pack interface.

Preferably the interface for the battery pack includes a connection for the
transmission of power from the main unit to the auxiliary functional unit.

Although the auxiliary unit is located adjacent the battery power supply, it is
found to be advantageous for many purposes if it is not directly connected to the
batteries, but receives its power via the main unit. This reduces the he;ed for power

switching or control circuitry within the auxiliary unit.
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According to a second aspect of the present invention, there is provided a

cellular telephone, characterised by a pager- module powered independently of the
5  primary telephony circuits of the telephone and arranged to power-up the said
telephony circuits when a paging signal is received.

This aspect of the invention takes a novel approach to the problem of
extending the standby time of a cellular telephone. Instead of attempting to enhance
the batteries or to reduce the power drain of the telephony circuits, the present

10 inventors have added to the telephone a pager module able to "wake-up" the phone
on receipt of a pager signal. This allows the main circuits to be turned OFF and so
reduces the battery drain from the 20 to 40 mA conventionally associated with
standby mode to a much lower level, typically around 0.1 - 0.4 mA, associated with
the drain current of the pager in standby. By using the pager to provide the standby '

15 function, the inventors have been able to extend the standby lifetime of the phone

- from around 24 hours to as long as 3 weeks, thereby doing away with the need for
daily recharging of the batteries. ' '

Preferably the pager module is arranged to communicate caller line
identification (CLI) data to the primary telephony circuits.

20 Preferably the primary telephony circuits are arranged to display to the user
the CLI data received from the pager module.

Preferably the primary telephony circuits are arranged to make a registration
with the cellular network automaticaliy after powering-up in response to a paging
signal. ' '

25 It is found to be particularly advantageous to have the pager use CLI data to
ready the telephone to make a return call to the caller at the press of a button, should
the user wish to do so. |

The pager is preferably fitted within a battery pack, in accordance with the
first aspect of the invention. In this case, preferably the pager is arranged to

30 communicate data bidirectionally with the primary telephony circuits via the
connection between the battery pack and the main unit of the telephone.
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The phone may be arranged so that the user can choose between one mode
in which, after the completion of the call, the primary telephony circuits are powered
down again, or a second and alternative mode, in which at the completion of the call
the telephony circuits remain powered, giving the user the option of making a further

According to a third aspect of the present invention, there is provided a
method of operating a cellular telephone including placing the telephone in a standby
mode to reduce power consumption, characterised in that in standby mode power to
the primary telephony circuits is turned OFF and power to a pager module remains
ON, and in that the pager module, on subsequently receiving a pager signal, switches
ON power to the primary telephony circuits.

Optionally, at the end of the conversation upon detection of mobile/network
release, cellular phone primary circuit power may be switched OFF, and power to
the pager remains ON, ready for the next incoming call.

According to a fourth aspect of the present invention, there is provided a
method of operating a cellular telecommunications network characterised by
transmitting a pager signal from the network to a cellular telephone, receiving the
pager signal in a pager module in the cellular telephone while the primary telephony
circuits of the cellular telephone are powered-down, switching ON power to the
primary telephony circuits in response to the pager signal, and subsequently
establishing a connection between the said primary telephony circuits and the
network. '

Preferably the method further comprises receiving at the network exchange
a destination telephone number from a call originator; and

only when the destination cellular telephone is determined to be not
registered, then outputting from the network exchange a pager signal, and otherwise
establishing a connection directly with the primary telephony circuits of the
destination cellular telephone. |

Preferably the network exchange stores a record of destination numbers and
corresponding pager numbers, and when the destination cellular telephone is
determined to be not registered then retrieves the corresponding pager number for

use in signalling the pager module.
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By an auxiliary function is neant a functioh which adds to or “énhances” the

primary functioning of the device and not nerely char e managenent or ot her
The present invention’s approach to extcndlng cellphone standby time can be

implemented simply using existing telephone and pager networks. This however
requires the caller to have both the telephone number and pager number of the
destination. This can be avoided, and the invention implemented in a manner
5 transparent to the user, if the network exchange logs when a given phone is not
registered, and then retrieves and uses the corresponding pager number from a
database to transmit it on the pager network thereby switching ON the phone and

enabling a connection to be made.

10  BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention in its different aspects will now be described

in further detail, by way of example only, with reference to the accompanying
drawings in which:
Figure 1 is a block diagram which shows schematically a device embodying
15  the present invention;
Figures 2A and 2B are a front elevation and side elevation respectively of the
device of Figure 1;
Figure 3 is a sectional view of a battery pack incorporating a pager;
Figure, 4 is a sectional view of a battery pack including an answering
20 machine; '
Figures 5A to 5B are circuit diagrams for the pager of Figure 3 and 5C
shows the interface for the pager or other AFU;
Figure 6 is a diagram illustrating a first method of operation for a network;
and

25 Figure 7 is a diagram for a second method of operation for a network.

DESCRIPTION OF EXAMPLES
A battery-powered portable electronic device, in the present example a hand-
held cellular telephone or "handphone" 1 includes an interchangeable battery pack
30 2, which is fitted to the main body of the handphone 1 and is electrically connected
to the handphone 1 via an interface 3. The bandphone 1 includes a power

management circuit 4, a control microprocessor 5 and telephony transmission/
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handphone 1. The number dialled, and other indications relating to the functioning

of the phone are displayed on an LCD 8. These primary circuits within the
5 handphone 1 are all conventional in construction, and so will not be described in
further detail here. '

Figures 2A and 2B show the external features of the handphone 1 and battery
pack with AFU 2. As is conventional with handphone battery packs, the battery
pack when fitted to the phone is normally held rigidly to the body of the device with

10 a connection established to the circuits of the handphone 1 using a pin and contact
arrangement. However, the pack may be released when, for example, it is decided
to recharge the batteries. '

In the present example the héndphone uses a transmit frequency band from
872 MHz to 905 MHz and a receive frequency band from 917 MHz to 950 MHz.

15 It operates in power class 4 with duplex spacing of 45 MHz and channel spacing of
25 KHz. The phone can access 1320 channels. It communicates using FM
modulation with FSK Manchester coding. In this example, the phone has physical
dimensions of 149 x 55 x 26.5 mm. It includes a 2 x 12 dot-matrix supertwist LCD

_ with back lighting. _

20 For conventional operation, in which the battery packs serves only to provide
power to the handphone 1, then the pack may contain conventional AA (NiCd)
batteries. Alternatively, as in the example illustrated, prismatic NiMH or NiCd
batteries may be used. In this case, the battery pack holds in addition to the batteries
an auxiliary functional unit (AFU) 10.

25 The batteries 9 supply power to the handphone 1 via the interface 3. The
AFU 10 receives power from the handphone 1 via the interface and communicates
data bidirectionally with the handphone 1 via the interface. It may be programmed
and controlled via the keypad 7 and m1croprocessor 5 in the handphone 1. In a first
example 1llust1'ated in further detail in Figures 3 and 5A-D, the AFU is a pager. As

30  will be described in further detail below, this functions in combination with the
circuits in the handphone 1 to extend greatly the standby time of the handphone.
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The unit may provide two or nore such functions in conbination, for exanple
both an answeri ng mad seenaiadFigupnderthe paseworls oy they battesy rpagki2 individed at

device includes aﬁpﬂ&ﬁﬁa&@ﬁﬂif ig%\éig‘fl?b?gg iﬂtgmal wall 31. A PCB 32 mounted on one side
' of the dividing wall 31 provides the circuits of the pager. Four prismatic batteries

33a to d are contained in the pack below the dividing wall 31 and are electrically

5 connected to the pack output pins 34 via contact pads 35. The pack includes a
thermistor 36 (SEMITEC 103 AT-2) and a poly-switch 37 (RAYCHEM SRP200).
These both serve as safety devices to protect against overheating of the pack when
charging'. A ferrite antenna 38 mounted directly on the PCB picks up the paging
signal transmitted by the paging network to the pager.

10 The output pins from the pack are shown in further detail in Figure 3f. It
comprises 10 pin contacts having a pitch of 2.54 mm. The battery ground and
battery positive contacts are located at the extreme ends. This is found to give better
electrical performance. The pin labelled Pwr-to-Acc provides a power input signal
to the accessory pack. The AFU electronics therefore only get the power when the

15  pack is mounted on the main electronics. This therefore provides an interlock
mechanism for the powering-up of the AFU. Select line 1 and 2 are logic inputs
to the main electronics indicating the type of AFU being operated. The transmit data
and receive data pins communicate signals carrying proprietary protocol information
between the main electronics and the AFU electronics and provide data transactions

20 in respect of the pager, answering machine or other AFU.

The interface between the battery pack including the AFU and the main
electronics, i.e. the main circuits of the handphone in the present example, uses a
proprietarj serial protocol designed to provide maximum flexibility and ease of
communication. It has two basic data formats. One to carry messages from main

25 electronics to enhancement (i.e. AFU) electronics, the other in the reverse direction.
The protocol defines message type fields, device identification code fields, and
longitudinal redundancy check (LRC) fields, in addition to data fields. It provides
a mechanism for acknowledgement of data transactions between the main electronics |
and the enbancement (AFU) electronics.

30 In a second example shown in Figure 4, the AFU 10 contained within the

battery pack 2 is an answering machine. As in the previous example, the electronics
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the auxiliary functional unit via the battery pack interface. Preferably
the interface for the battery pack includes8a connection for the

transm ssion of power fromthe main unit to the auxiliary functional unit.

Al t hough the aufarlth@answering machine@ae providéilas arRCB #2 mamtedrop pdividing walh i,

it is 30 found be adva tageous for many purposes if it is not directl
connected to th@'fth ack. y

A variety of other options are possible for the AFU. For example, it may

comprise a silent vibrating alarm to be used when desired in place of the usual audio

5 ringing tone of the handphone 1. The operation of the answering machine is
described in further detail below.

CORDLESS PHONE
A further option is that the AFU may enable the handphone to function as a
10 cordless phone. In this case the AFU contains circuits for providing a relatively low
power radio frequency link between the phone and a cordless phone base unit
connected to a telephone line. The AFU the allows the AF circuits of the handphone
to be used in making a conventional telephone call via the telephone line. While in
use in this manner the handphone is not in registered with the cellular network and

15  does not incur charges from that network.

ANSWERING MACHINE
The answering machine is described in detail in Annex B. It includes a Solid
State memory for recording messages and includes an option for recording an

20 ongoing conversation between the handphone user and a called or calling party.

SERIAL BUS PROTOCOL
The serial bus provides means to establish point-to-point communication between the
Handset and the Auxiliary Functional Unit (AFU). There are three types of
25 messages transacted:
- Command messages
- Respond messages
- Status Messages
Either device i.e. the Handset or AFU may issue and respond to a set of commands.
30 All messages are binary based (with the exception of monitor status where its data

is ASCII-based for ease of monitoring). All messages are single word.

—
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9
Physical Layer Specifications

Type : Full Duplex
Asynchronous
Point-to-point link

5 Speed : 9600 BPS

Data bits : 8

Parity : None

Stop bits : 1

Command Messages: At the link level each command message will be
10 ACKed or NACKed by the receiving party according to the reception of the
message. - For some commands, the requested operation of the command will be
responded by a separate response méssage.
The following is the list of commands that are applicable to the AFU
providing a functionality of either a Pager or an Answering Machine.
15  Commands Relating to an Answering Machine
Turn off the Auxiliary Functional Unit
Play back the Slot No. x
Play back current slot
Record Slot No. x
Record Current slot
Stop Play back/Record
Turn off the Auxiliary Functional Unit
Program ’Decoder’
Commands Relating to Pager
Set Time
Read Time
Wake-up Enable/Disable
Read Page
Delete Page
Any Unread Page
Lock Page
Unlock Page

20

© N v R W N
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5 1. Page Alert : In response to an external page
reception.

2. Out of Range ' : When the received messages exceeds
the maximum number of allowed
locations in the Pager.

10 3. Real Time Clock Tick : Generated once in a minute.

4, Low Battery o When the current battery value goes
below the preset LOW value.

EXTENDING STANDBY TIME

15 The use of a pager in combination with a handphone to extend the standby
time of the handphone will now bé described in further detail. The pager is
preferably, but not necessarily, provided as an AFU within a battery pack, as
descrlbed above.

Four modes of operation may be defined for a cellular phone:

20 (A) Full-OFF, battery not attached. In this state there is zero current drain from

the battery. The phone cannot originate a call, and cannot terminate a call.

(B)  Battery attached, "Pagullar” standby. In this state there is a small current

drain and current going to the pager. The phone is in OFF state. Only the
wake-up circuits in the phone are powered to detect ON/OFF key press, or

25 wake-up signals from the pager module. '

(C) Switched on, conventional standby mode. Here the cellular phone is not in

an act of conversation with the base station but is "registered” and ready to
receive a call from the cellular base station. The battery drain is significant,
in the range 20 - 50 mA. '

30 (D) Switched on, call in progress mode. Here the cellular phone is in active

indicate certain conditions are satlsfied hence action can be originated by the main

unit. For Pager AFU these are:

communication with a cellular base station. The battery drain in this mode
is very high, typically 500 to 700 mA.

S
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caller line

by the inventors "Pagullar standby " which enables a greatly increased standby time.
The battery standby time is the time duration in which the cellular phone can be in
5 standby mode with a fully charged battery of pre-defined capacity measured in
mAHTr. As already discussed, typically for ETACS type handphones, a standby time
of about 24 hours is achievable. In this example of the present invention, the
_ standby time is greatly extended through the use of a pager incorporated in the
handphone. The pager is connected to the circuits of the handphone by an interface
10  of the type described above and is independently powered from the batteries via the
handphone. When in "Pagullar standby" mode the main circuits of the handphone
are switched off. The pager however remains in a standby state in which it has a
small current drain of around 0.1 - 0.4 mA. When a call is to be made to the
switched-off handphone, then a paging signal is sent to the pager which in turn
15 transmits a control signal via the interface to the handphone to turn the handphone
ON. Two scenarios for making or terminating a call will now be described by way

of example.
Scenario A: This is a simple solution which can be implemented immediately
using existing networks and without requiring co-operation between the pager and
20  mobile phone networks. Following this scenario, the call originator uses the pager
pumber to make a page to the pager options pack indicating that he wants to make
contact with the cellular phone. On receipt of a paging signal, the caller’s number
is captured by the pager using caller line' identification CLI. The pager then
transmits a control signal to wake-up the phone and communicates the CLI
25  information to the cellular phone via the interface. The caller’s number is displayed
on the handphone display automatically. Simultaneously, the handphone makes
registration with the cellular network. Should the handphone user choose to return
the call, then he or she presses the SEND key, the cellular phoné dials the CLI
pumber, and hence is able to return the calling party’s telephone call. This approach
30 has the advantage of not requiring any modification to existing network. However
it does require the caller to know both the telephone number and the pager number
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identification (CLI) data to the primary tel ephony circui =26 '
Preferably the prinmary tel ephony circuits are arranged to dTHlﬁla{ftd '{:hé D’
user the CLI data received fromthe pager nodule. Preferalf y the‘p?lﬁary___
tel ephony circuits are arranged to make a registration wt celTular
network automatically after powering-up inl2esponse to a paging signal. 25
It is found to be particularly advantageous to have the pager use CLI data

to ready the tebfthadestinationnn reture of the cally the cellularphoge isthe initiater op theall ot

a button, shoul :gnd hence has to pay that portion of the cost for the call.

Scenario B: This uses a modified mode of operation for the networks to
make the process more friendly to the user. It is however more complex to
5 implement. It requires the co-operation of the cellular and pager network operators
to include intelligence in the network management software. Following this
scenario, the call originator makes a call to the cellular phone number. The cellular
phone network knows that the phone is switched off and hence not registered. The
cellular network then looks up in a database the equivalent pager number matched
10 to the cellular phone number. Transparently to the calling party, the cellular phone
network initiates a paging call through the paging network to wake-up the cellular
phone, awaits registration, and completes the call when the freshly awoken cellular
phone is registered with the network.
In this way, the caller does not need to know if the cellular phone is SW1tched
15 on, or if it has a pager option. The caller makes a "normal" call and the method of
operation is transparent both to the caller and the called party. The cellular phone
and the pager network do the signalling automatically. While the operation of the
phone appears conventional to the user, the ability to switch off the main circuits and
leave just the pager in standby reduces a greatly increased standby time which may
20 be as long as 3 weeks.
Figure 6 illustrates scenario A discussed above, and Figure 7 scenario B.
In the following appendices, Appendix A describes in further detail the plug-
in pager module, Appendix B describes the plug-in answering machine and Appendix
C describes the proprietary serial data protocol. |
25
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the user wish to do so. The pager is preferably fitted wwthin a battery
pack, in accordance with the first aspect of the inventi or’;*—+~a~u1|_s__ zase,
preferably the pager is arranged to 30 comuni cat e dataf'bnetr e gt--Qn
with the primry tel ephony circuits via the connection bet'ween
pack and the main unit of the telephone. S

APPENDIX A
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According to a third aspect

cellul ar tel ephone including placing the tel ephone in a standby

1.

Introduction

This document attempts to describe the objective features and ergonomics of the optional plug-in
pager for the 2nd Generation AMPS/TACS handphone from the end user point of view.

It is envisioned that the pager will be housed in the battery compartment. Other than
incorporating the control into the keypad and display panel of the handphone, no extra switch
and display will be provided by the plug-in pager. This document includes descriptions on the
host handphone LCD display, usage of the keys, user selectable options and modes of operations.
However, it will not cover user requirements on mechanical and performance parameters (such as
_receiver sensitivity, battery life etc). '

Listed below is the summary of the features:

o IR+ - - B+ > R > R SR> B e

Pager on/off (independent of the handphone)
Paging Format: POCSAG

Alphanumeric

Real—TimAe Clock

Time-Stamped Message

Store 16 message. Each with 20 characters max.
Audible/ Silent Alert Option (p.s. w/o vibrator)
Unread Message Indication

Duplicated Message Indication

Out-of-Range Indication

Wake-Up Handphone Option

_—
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node to reduce power consunption, characterised in that in standby node
power to the prinpary telephony circuits is turned OFF and pewer-te-
nodul e remai ns 10 ON, and in that the pager nodule, on slbRegwemsthyiis e
receiving a pager signal, switches ON power to the primaryf|tel epkions:in
circuits. Optionally, at the end of the conversation upon def&ctHon- Gf-"—'—-——:-.::'
nobi | e/ network rel ease, cellular phone primary circuit power may be

switched OFF, and power to the pager remains ON, ready for the next

i ncom ng cal | peattes Review According to a fourth aspect of the present
i nvention, there 1s provided a

INDEPENDENT PAGER ON/OFF

0 The plug-in pager can be turned on or off via the handphone’s Accessory Menu.

0 While the plug-in pager is powered down, only the built-in real time clock will function.

0 Once the pager is turned on, the handphone can be switched on or off without affecting the
state of the pager.

O If the phone is turned off and the wake-up option is disabled-(see description below), the
pager will not give alert upon reception of good page. The incoming page will be stored in
the receive buffer, which can be accessed by the user once the phone is turned on
(notification -will be shown).

PAGING FORMAT

¢ POCSAG

REAL-TIME CLOCK

0 The Real-Time Clock is always running, even if the pager is tumed off.

¢ The clock is used for :

1. Time-stamping all incoming pages

2. Display the current time on the handphone, even if the pager is turned off.
The clock and time stamp will be displayed in 24-hour format.

¢ Set the time via sub-menu under the Accessory Menu.

<

INCOMING PAGES

Holds up to 16 alphanumeric messages.

Each message can be 20 characters long max.

The receive buffer is numbered with buffer #1 holding the latest page.

If the buffer is full, any new message will replace the oldest un-lacked one in the buffer.

User may access the receive buffer by scrolling through via the Mailbox Mode. .

If the currently accessed message is a phone number, user may use One-Touch D1a11ng to
initiate a callback. -

0 Messages stored in the buffer can be deleted either individually or altogether.

SO O

—

-
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nmet hod of operating a cellular tel econmunications network characterised by

transmtting a pager signal fromthe network to a cellular telephone,
receiving the pager signal in a pager nodule in the cell ul fr—Ter&j

while the primary tel ephony circuits of the cellular telep
power ed- down, switching ON power to the 20 prinary tel epfiony CFERLAGED n

™ g

eﬁ-ﬁgﬁp—_—
oHdS & EET HAS BEEN

response to the pager signal, and subsequently establishing a connection

between the said primary tel ephony circuits and the network. Preferably the

met hod $QUROE INGYORITIORS receiving at the network exchange

- 0

Source identifier: [A],[B],[C] or [D] will be displayed together with the incoming
message to indicate its source.

i

0 Messages in the received buffer can be locked or unlocked individually.

0 Locked messages cannot be deleted unless they have been unlocked.

MEMORY RETENTION

¢ Only unread messages and locked messages in the received buffer are retained when the
pager is turned off.

ALERT QPTIONS

¢ User may choose either alert tone or silent alert only (blmkmo LED only, no vibrator option
is offered).

¢ The LED on the top facia of the handphone will also blink when there is an incoming page.

0 Regardless of the alert tone/silent setting, “NEW PAGE” message and the time-stamped
recetved message will be shown for 20 seconds.

¢ Ifthe phone is powered down, there will not be any alert tone or blinking LED indication.

0 If a page is received while the phone is on a voice channel, there will be “soft” beeping tone
sounded in the earpiece regardless of the alert tone/silent setting.

UNREAD MESSAGE INDICATION

0 An unread icon will always'be turned on until the all: the-messagés are read at least once.
(This icon is dedicated to the plug-in pager and it is not utilised by the handphone)

0

While the received buffer is being scrolled through, the unread icon will be turned on only if
the currently displayed page is unread. '

—_—
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a destination tel ephone number froma call originator; and 25 onIy

t hen out putt| ng fromthe netvvork exchange a pager si gnal ,: ammg gt Ijerwvsep;:,_,\s !
establishing a connection directly with the primary tel ephony GirguEts: of |
the destination cellular tel ephone. Preferably the net wor = exchangestores=
a record of destination nunbers and 30 correspondlng pager nunbers, and
when the destination cellular telephone is determned to be not registered

t hen reZﬂZ__EEuIIELﬁEELEEPO”d'”9 pager nunber for

0 If a new paging message is identical to a previous one already stored in the received buffer,
the time stamp will be updated and the message will be placed in buffer #1.
0 “DUP PAGE” message will be shown instead of “NEW PAGE” for 20 seconds.

T-QF-RANGE INDICATION:
0 An inverse video message “OUT” will be shown when the pager is out-of-range. (The

message will temporarily be suppressed if the phone enters into any display modes, such as
Menu mode, Alpha mode etc.)

WAKE-UP HANDPHONE QPTION

0 The user may choose whether or not an incoming page will automatically turn on the
handphone.

+ This Sheet Has Been
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use in signalling the pager nodul e. The present invention's approach to

extendi ng cel | phone standby time can be inplenmented sinpl # Jﬁi‘g'g %ﬁg EQ‘F'H “
%

t el ephone and pager networks. This however requires the c
t he tel ephone nunber and pager nunber of the destination.
avoi ded, and the invention inplenented in a manner

Thi s

3. Man-Machine Interface

Since the plug-in pager is sharing the display (LCD panel and the top LED) and the keypad with
the handphone, the ergonomlcs of the pager are designed to be as consistent as possible to that of
the handphone.

Many of the icons and buttons are shared between the handphune and the pager. However, there
are certain buttons and icons dedicated for the plug-in pager only:

Icon . Button

ACC MAIL BOX (&) A
UNREAD

=)

The Mail Box Mode (thru” which the user may access paging messages) will be cancelled when
there is an incoming phone call. To make incoming call to have highest priority is consistent to
the basic ergonomics of the handphone.

MENU QPERATION

0 Power on/off and configuration of the plug-in pager are accomplished through the Accessory
Menu (Menu #19).-
¢ The phone detects the presence of the device, and displays it as follows:

MENU
MENU TITLE HO.

DEVICE DETECTED. MENU MODE

0 Press STO to get info the sub-menu of the Accessory Menu. The structure of the sub-menu is
depicted below:
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5 transparent to the user, if the network exchange Iog?_—_whf&:ﬁ—g_l—_‘ée;_n::;,
phone is not register.ed, and then retrieves and uses’ the; dong espondisnGeep:

pager nunber from a database to transmit it on the pager] net warsk < hgmeb
swi tching ON the phone and enabling a connection to be mage—30=== :
DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the invention in its different

aspects will now be described in further detail, by way of exanple only,
with reference to the acconpanying draw ngs in which:
Acc. Menu
(Menu 19)
I
| — — . | 1
Sub- Power Wake-Up Alert Option Set Clock
Menu: (Menu 19.1) (Menu 19.2) (Menu 19.3) (Menu 19.4)

POWER ON/OFF & SELF-TEST

0 Enter Menu mode and go to Power Sub-Menu 19.1.

MENU: 19.1
FUNCTION: PAGER ON/OFF |
DISPLAY 1: POWER Press STO
DISPLAY 2: >{current_option} J
OPTIONS: ON

OFF < default

0 Use a or v button view the other option and press STO to select/store the option.

If the plug-in pager is removed from the handphone’s battery compartment, the pager shall be

powered down automatically

0 During power up an internal power up self-test of the pager will be done. If the test is passed,
a good key chirp will sound and a message will be shown for 5 seconds. The phone will quit
Menu mode automatically.

0 There is also a short-cut to turn on the plug-in pager when there is any pending unread
message(s). Please refer to the section on UNREAD MESSAGES.

<

0 During power off, the following message will be shown for 2 seconds before quitting the
Menu Mode altogether. The ACC icon disappears indicating the plug-in is off.
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Figure 1 is a bl ock diagram which shows schenatlcally a devi ce~erbodying 15

the present invention; Figures 2A and 2B are a front el evatl r?"‘ 6 s»l:de;AS BFEN ¥
el evation respectively of the devi ce of Fi gure 1; Figure 3 a sé@fmﬁagb '

view of a battery pack incorporating a pager; Figure 4 is a sectl Ve
of a battery pack including an answering 20 machi ne;
bl ock Figures 5A [err] are diagrans for the pager of Figure 3 and 'SC

STANDBY

O  After a successful power up, the display will show a Real-Time-Clock and the ACC icon will
be turn on. _

-0 The Real-Time-Clock display stays even if the pager is turned off. However, the RTC display
will be temporarily suppressed under the following circumstances:

Menu Mode

Alpha Mode

Retnieving Phone Memory

Mailbox Mode

Phone is operating on voice channel

Displaying a pop-up message in line 1

bW

24-HOUR  MINUTE
X

DEVICE STATUS

RECEIVING A PAGE

- 0 There are 4 different types of audio/visual alert:
1. LCD display

LED on the top facia of the phone

Paging Tone (user selectable on/off)

Paging Beeps in the Earpiece.

ALN

O LCD DISPLAY

This Sheet Has Been Replaced




shows the interface for the pager or other AFU, Figure 6 is a diagram
illustrating a first nmethod of operation for a network; an{: o
Figure 7 is a diagramfor a second nethod of operation forj a"Hé &5‘”‘/‘\095 EN ’
DESCRI PTI ON OF EXAMPLES A battery-powered portable el ect rof deVr e Clith j
t he present exanple a hand- held cellular tel ephone or "handphoneﬁ 1
I ncl udes an i nterchangeabl e battery pack 30 2, which is fitted to the
mai n body oOnlyrepphicabiipiioimepionanigipéwered eatwlienaht pageonreseivedior the Wake-Up option
has been enabled. _
- The paging message will be displayed for 15 seconds unless RCL is pressed. Pressing this
button will reset the 15 seconds. However, ONREAD icon will always stay on.

SOURCE POP-UP MSG MOIRE SOURCE NO MORE

UNREAD ICON , UNREAD ICON

- Source identifier (preferably in inverse video) indicates one of the 4 possible RIC.

- Pop-Up message: NEW PAGE or DUP PAGE (if message is identical to a previous one)

- More indicator (> )(preferably in inverse video) indicates a long message (more than 10
characters). Press RCL the number of times required to view the next 10 characters, and so
on. When the end of the message is reached, press RCL shows the beginning again.

—> indicates the message has more character to the right
< indicates the display has reached the end of this message

O LED ONTHE TOP FACIA OF THE PHONE

- Slow blinking for 15 seconds unless cancelled by user. User can easily distinguish it from the
case of incoming phone call.

- Cannot be disabled by user option.

O PAGING TONE
- Sounds for 15 seconds or cancelled by user explicitly.
- May be disabled via Alert Option.
- Evenifitis enabled, it can be suppressed when:
1. The phone is operating in voice channel.
2. The phone is ringing.

¢ PAGING BEEPS IN THE EARPIECE
- Only works when the phone is operatng in voice channel.
- Cannot be disabled by user option.
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managenent circuit 4 a control m croprocessor 5 and tel eph %‘;ran*&m:s&i&n_.__._
6 reception circuits 6. A key pad 7 acts as a user i nput dej icey ’s‘%l?*\a'|~ﬁg‘5,:t\,
both the dialling of nunbers and al so for programm ng of t ‘di_t’feréﬁt ¥ ;
functions of the _f‘"*‘ e

CANCEL AN ALERT

O  While the audio/visual alert is on-going, press any key once to stop the alert (exception:
POWER, END and volume keys).

0 Paging tone and blinking LED will be cleared, but the message shown in display will remain
till the end of the 15 seconds.

RETRIEVE A MESSAGE

0 Press MAIL BOX (B<) key to enter into Mailbox mode. The most recent message (buffer #1)
will be displayed by default If the received buffer is empty, “NO MSG” message will be
shown.

SOURCE MORE CHAR. MORE MSG

MAILBOX ICON

¢ Source identifier (preferably in inverse video) indicates one of the 4 possible RIC.
¢ Pop-Up message shows the time stamp.
0

More character indicator () (preferably in inverse video) indicates a long message. Press
RCL to view the rest.

0 More message indicator (N) (preferably in inverse video) indicates that there are more
messages (both read or unread) in the received buffer. The indicator will not light when
displaying the last message. Press W key to scroll down the buffer “NO MORE” message will-
be displayed when end of the buffer is reached.

If the message is a duplicated one, a blmkmg block cursor (i ) will appear in the left most
position ofhne 2.

<

INITIATE A CALL-BACK

0 If the currently retrieved message is a telephone number, the user may just préss SEND to
initiate a callback. Upon completion of the call (successful or not), the phone will quit
Mailbox mode.

9 I
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handphone 1. The nunber dialled, and other indications rel at=rgtotive
functioning .of the phone are displayed on an LCD 8. Thesej|prigaiycd
within the 5 handphone 1 are all conventional in constr
will not be described in further detail here. Figures 2A
external features of the handphone 1 and battery pack with AFU 2. As is
conventional w th handphone battery packs, the battery pack when fitted to

t he phoneoi Theahiakdumesahd thé Sisplhyed Meidige RREYVLOL nidigicianng dat W tid”lto]t_ﬁe usé to
conNNection ggieARink HAE nhRefid edagE W 4 Valff tefePRodiafuditipne 1 using a pin and

cont act

| LOCK /UNILOCK A MESSAGE

0 Each message in the received buffer can be locked or unlocked individually.

0  Only locked messages and unread messages will be retained when the pager is tumed off.
0 Press STO as a toggle switch to lock and unlock the currently displayed message.

0 Locked messages will appear in inverse video.

DELETE MESSAGE(S)

O Press and hold CLR for 1 second to clear the currently displayed message (which must not be
locked). A good key chirp will sound as a confirm tone. If the message is locked, a bad key
chirp sounds. :

0 While staying at the end of the received buffer, press and hold CLR for 1 second to clear all
read and unlocked messages. A confirmation message “CLEAR ALL?” will be shown for 10
seconds. Press GLR once to confirm. Press any other key or wait for message to disappear to
abort the operation. '

O After the delete operation, the phone will quit Mailbox mode.

UNREAD MESSAGE(S)

¢ If the handphone is tumed off while there is any unread paging message(s), a reminder
message “NEW PAGE” will be shown upon the power up of the handphone.

O In order to allow the user to retrieve the unread paging message(s) quickly if the pager has
not been turned on yet, MAIL BOX (£4) button can be used.

¢ Pressing MAIL BOX (&) once will:
1. Tum on the plug-in pager.
2. Enter into mailbox mode.

BAHERKLEZEL_&LQMMRKALEBI

O Share with the handphone.

10
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arrangenment. However, the pack may be rel eased when, for exanple, it is
deci ded to recharge the batteries. In-the present exaane -i:he.handphone
uses a transmt frequency band from 872 MHz to 905 MHz and- 8 J-RE8I VA pep fl
frequency band from917 MHz to 950 MHz. 15 It operateﬂ i n pewer:-el.ass 1]5
wi th dupl ex spacing of 45 MHz and channel spacing of 25 1he phone -Ga
access 1320 channels. It comruni cates using FM nodul ati on mnth FSK
Manchester coding. In this exanple, the phone has physical dinensions of
149 x 5& x 2QutoffiRatidn i ncludes a 2 x 12 dot-matrix supertw st LCD

All the settings described in this éhapter are stored in the non-volatile memory of the pager. The
data will be retained when the plug-in‘pager is turned- off.

ETTING W, PTT

0 Enter Menu mode and go to Sub-Menu 19.2 of the Accessory Menu.

MENU: 19.2
FUNCTION: "WAKE UP OPTION
DISPLAY 1: WAKE-UP Press STO
DISPLAY 2: >{current_option} 4
OPTIONS: ENABLE

DISABLE < default

0 Use A or v button view the other option and press STO to select/store the option.

SETTING ALERT QPTION

0 Enter Menu mode and go to Sub-Menu 19.3 of the Accessory Menu.

MENU: 19.3

FUNCTION: PAGING ALERT OPTION _

DISPLAY 1: ALERT OPT Press STO

DISPLAY 2: >{current_option} A

OPTIONS: PAGE TONE < default
SILENT '

0 Use Aor v button view the other option and press STO to select/store the option.

SETTING THE CLOCK
0 Enter Menu mode and go to Sub-Menu 19.4 of the Accessory Menu.

MENU: 19.4
FUNCTION: SET REAL TIME CLOCK

11
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w th back lighting. 20 For conventional operation, in which the
battery packs serves only to provide power to the handphg ﬂ?‘i‘j‘fhenﬂre:-—‘”
pack may contain conventional AA (N Cd) batteries. Alter at‘Tvel’. oA h' ﬁ‘le
exanple illustrated, prismatic NNMH or Ni Cd batteries mayl.b_e_ uSed-"Tnthis.
case, the battery pack hoI ds in addition to the batteries an auxiliary

functi onal The batterie ly power to the
handphone 1U§ é(fltlﬁg r nt erface SET §hQCKFU 10 recei &é?smr fromthe
handphone 1 C%J%:HOR b Nt erfacelﬂﬁdl\@dmmm cat es

¢ A blinking cursor appears on the 10’s hour dxglt Press any digit key and the cursor will move
to the right.

¢ May use A or v button to move the cursor position. Press STO to store the setting or CLR to
abort and quit. -

SETTING THE PAGING TONE VOLUME

0 The volume of the paging tone is identical to that of the handphone’s ringing tone, which can
be selected via Menu 10.

— END OF DOCUMENT -—
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data bidirectionally with the handphone 1 via the interface. It nmay be
programred and controlled via the keypad. 7 and mi croprocessor 5 in the
handphone 1.. In a first exanple illustrated in further de
and 5A to 5C AFU is a pager. As 30 will be described in|| % REFSHELSITEEN
bel ow, this functions in conbination with the circuits injthe hél-ﬁdp‘hone 1
to extend greatly the standby tine of the handphone.

APPENDIX B

_\.\
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As seen in Figure 3, the casework for the battery pack 2 is divided at
approximately half its height by an internal wall 31. Anr@*&? Tounted—0a-.
one side of the dividing wall 31 provides the circuits of FiRe: pagef"‘Fﬁm :
prismatic batteries 33a to d are contained in the pack belowfh dividing
wal | 31 and are electrically 5 connected to the pack output pins™ 3z ¥ a
contact pads 35. The pack includes a therm stor 36 (SEM TEC 103 AT-2) and a
poly-switch 37 (RAYCHEM SRP200). These both serve as safety devices to

protect agaiynst ng of the pack when charging. A ferrite aritenna 38
mount ed di rectly(io'gérﬁgrgﬁgbB pi cks up the paging

This document attempts to describe the objective features and ergonomics of the optional plug-in
answering machine for the 2nd Generation AMPS/TACS handphone from the end user-point of
VleW ’

It is envisioned that the solid-state plug-in answering machine will be housel in the battury
compartment. Other than incorporating the control into the keypad and display panel of the
handphone, no extra switch and display will be provided by the plug-in device. This document
includes descriptions on the host handphone LCD display, usage of the keys, user selectable
options and mode of operations. However, it will not cover user requirements on mechanical and
performance parameters (such as audio levels, battery life etc.).

Listed below is the summary of the features:

Menu-Driven Power On/Off
90 Seconds Playback/Record Capacity
Personalized Outgoing Message (OGM) Recording (15 seconds max)
Factory Pre-recorded OGM (non-recoverable)
Securit;¢Code for Personalized OGM Recording
OGM Playback
Incoming Message (ICM) Recording for 5 Messages (each 15 seconds max)
Automatic Disable When Memory Full
Unread Message Indication
Allow User To Pick-Up Call While Recording ICM |
~ CLI-Tagged Recorded Voice Message Allows One-Touch Callback
(Only for TACS systems supporting CLI functions)

>IN - RN - > IR e R o =

! _—
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signal transmtted by the paging network to the pager. 10 The

output pins fromthe pack 34 are shown in further detail i T?lgure BTTT ,
conprises 10 pin contacts having a pitch of 2.54 nm The Hattéry. ‘ground aﬁ@ I
battery positive contacts are |ocated at the extreme ends. -Fhis..is .found 19
gi ve better electrical performance. The pin |abelled Pw-to-Acc provides a
power input signal to the accessory pack. The AFU el ectronics therefore

only get the power when the 15 pack is nmounted on the main.electronics.
This therefore provides an interlock mechanismfor the powering-up of the

AFU. Sel ect ld ne IJrpapded R3VRW 00i C inputs

POWER ON/OFF

0 The plug—m answering machine can be turned on or off via the handphone s Accessory
Menu.

¢ When the handphone is tumed off, the answering machine will also be tumned off
automatically (only unread and locked voice messages are retained).

0 When the handphone is tumed on, the answering machine will still remain power off by
default. This feature avoids the accidental use of the machine when it is not intended to.

0 Once turned on, the answering function of the machine is not affected by neither imposing
access control nor activating keyguard features of the handphone.

0 A shortcut is also available. When there is any unread messages and the answering machine
is tumed off, the user may use MAIL BOX (84) key to turn on the machine and retrieve the
message.

PLAYBACK/RECQORD CAPACITY

O 90 seconds in total (Recording chip may be cascaded if required in the future).

| .

0  All units are shipped with a non-recoverable factory pre-recorded OGM, which the user may
~ override with his personalized OGM later. :
15 seconds max.
0 User access to OGM recording is controlled by the lock code of the phone.
(The lock code is the same as the one used for access control of the handphone.)
0 The recorded OGM can be previewed.

<

INCOMING MESSAGES

0 The remaining 75 seconds of the built-in voice recording capacity is hard-partitioned into 5
slots with 15 seconds duration each. '

0  Each of the voice messages is also tagged with CLI, which will also be displayed when the

voice message buffer is being scrolled through. _
(TACS system with CLI support is required) s
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to the main electronics indicating the tybe of AFU bei ng operated. The
transmt data and receive data pins comunicate signals c

propri et ary protocol information between the main electro |E"§’Saﬁﬁxt?h@ AFW
el ectronics and provide data transactions 20 in respect!lm‘_ t he'--=p‘:age“r i}
answering machi ne or other AFU. The interface between the bat’[ery“paelé ]
I ncl udi ng the AFU and the nmain electronics, i.e. the main circuits of the

handphone in the present exanple, uses a proprietary serial protocol
desi gned t & pWien dee veize msa[gbelqtﬂatslﬁxtlytharﬁds‘ﬁers@ wechipg M DeLRRSYEr 2pY inpeaing
two basic datalkatathits. One to carry nessages from main

MONITOR INCOMING MESSAGES

0 The user may choose (option accessed via menu mode) to monitor all the incoming calls even
if the answering machine is enabled.

0 This feature makes the plug-in device functionally compatible to the majority of the
conventional desktop answering machines, where the user can monitor calls from the
speaker.

USER INTERRUPT ANSWERING PROCESS

0 The user may interrupt the machine’s automatic answering process at any time after the

~ phone is ringing.

0 It does not matter whether or not the answering machine has already picked up the call,
playing back the OGM or recording the caller’s ICM.

0 Once the user presses SEND, any of the above on-going activities will be aborted. If there is
any incomplete recorded message, it will be discarded.

UNREAD MESSAGE INDICATION

0 An unread icon will always be turned on until the all the voice messages are read at least
once. (This icon is dedicated to the plug-in-answering machine and it is not utilised by the
handphone)

0 While the received voice message slots are being scrolled through, the UNREAD icon will be
turned on only if the currently playback message is unread.

LOCKING / UNLOCKING MESSAGES

0 Messages in the voicé message slots can be locked or unlocked individually.
0 Locked messages cannot be deleted unless they have been unlocked.
MEMORY RETENTION

0 Only unread messages and locked messages in the received buffer are retained when the .
answering machine (or handphone) is tumned off. This helps to avoid out-dated/unnecessary

3 —
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25 el ectroni cs to enhancenent
reverse direction. The protacaol

identification code fields, and | ongitudinal redundancy ched

(i.e. AFU) el ectronics, the other in the

defines nessage type fields,|rdevice -~ - ..
;qﬁf ot 1 ERESEEN

in addition to data fields. It provides a nechanismfor ackdqmﬁpdgﬁﬁéﬁftﬁf
data transacti ons between the main electronics and the enhancenent (AFU)

el ectronics. 30 In a second exanple shown in Figure 4, the AFU 10
contained within the battery pack 2 is an answering machine. As in the_

previ ous exanphessagdseof loeatpyiny esluable voice memory, which may prevent the machine from

answering new calls.

o
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for the answering machine are provided as a PCB 42 nounted on a dividing

wal | 41. of the battery pack, A variety of other options arg-possshte=tar
t he AFU. For exarrpl e, it may conprise a silent vibrating allafmStMEss Hsedeen
when desired in place of the usual audio 5 ri ngi ng tonefjof théERamtiihone
1. The operation of the answeri ng machi ne i s described in Turtner_detear+—=

bel ow.

3. Man-Machine Interface

" Since the plug-in answering machine is sharing the display (LCD panel and the top LED) and the

keypad with the handphone, the ergonomics of the machine are dwgned to be as consistent as
possible to that of the handphone as well as other accessories.

Many of the icons and buttons are shared between the handphone and the answering m-achine.
However, there are certain buttons and icons dedicated for the plug-in device only:

Icon Button

ACC MAIL BOX (<)
'UNREAD
&

The Mail Box Mode (thru’ which the user may access the recorded voice messages and the
accompanying CLI if available) will be cancelled when there is an incoming phone call. To make
incoming call to have the highest priority is consistent to the basic ergonomics of the handphone.

MENU OPERATION

0 Power on/off and configuration of the plug-in answering machine are accomplished through
the Accessory Menu (Menu #19).

0 The phone detects the presence of the device, and displays it as follows:

MENU
MENU TITLE A

DEVICE DETECTED MENU MODC

i Sheet Has Been Replaced




CORDLESS PHONE A further option is that the AFU may enabl“*Fﬁ@ﬁﬁaﬁdﬁhBﬂ
function as a 10 cordl ess phone. In this case the AFU cénfdins S
for providing a relatively | ow power radio frequency |ink} betmeén tte" phone
and a cordl ess phone base unit connected to a tel ephone lime. The AFU the™
allows the AF circuits of the handphone to be used in nmaking a conventi onal
tel ephone call via the tel ephone line. Wile in use in this manner the

handphone is not in registered with the cellular network and 15 does not
i ncur charges Pr@sSTQto gatindithe sub-menu of the Accessory Menu. The structure of the sub-menu is
depicted below: '
Acc. Menu
(Menu 19) -
. I
. i
] i . i . T
Sub- Power Record OGM Playback OGM Mé_nitor
Menu: (Menu 19.1) (Menu 19.2) (Menu 19.3) (Menu 19.4)

POWER ON/OFF & SELF-TEST

0 Enter Menu mode and go to Power Sub-Menu 19.1.

MENU: 19.1
FUNCTION: ANSWERING MACHINE ON/OFF
DISPLAY 1: POWER - Press STO
DISPLAY 2: >{current_option} J
OPTIONS: ON

OFF < default

Use A or v button view the other option and press STO to select/store the option.

If the plug-in answering machine is removed from the handphone’s battery compartment, the
device should be powered down automatically

0 During power up, an internal self-test of the answering machine will be done. If the test is
passed, a good key chirp will sound and a message will be shown for 5 seconds. The phone

will quit Menu mode automatically.
0 There is also a short-cut to turn on the answering machine when there is any pending unread

message(s). Please refer to the section on UNREAD MESSAGES.

SO

0 During power off, the following message will be shown for 2 seconds before quitting the..
Menu Mode altogether. The ACC icon disappears indicating the plug-in is off.

_—
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ANSWERI NG MACHI NE The answering nachine i s described in d ILl_in Annex B.

option for recording an 20 ‘ongoi ng conversation betwee
user and a called or calling party. SERI AL BUS PROTOCOL T L
provi des neans to establish point-to-point comunication between the T
Handset and the Auxiliary Functional Unit (AFU). There are three types of

25 nmessages transact ed:

TANDBY

0 After a successful power up, the ACC icon will be turned on.

(P.S. Since there is no time stamping of voice messages, there will not be any built-in Real-
Time-Clock.)

ANSWERING 4 CALL

0 With the plug-in device in place, the audio/visual indications of receiving incoming calls are
identical to those of the basic handphone.

¢ GOING OFF-HOOK

- If the voice message slots are not full, the answering machine will answer the call within a
pre-defined (factory/dealer programmable) number of rings.

- If the voice message slots are full, the machine will not answer the call. After the elapsed of
the pre-defined number of rings, a message will be displayed as follows.

POP-UP MSG POP-UP MSG

CLI DISPLAY . CLI DISPLAY

O PLAYING BACK THEOGM
- Monitoring of the on-going OGM playback is not allowed.
- A message will be displayed as follows:

e ———
e
—
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- - Command messages - Respond nessages - St at us Messages Elther

device. i . e.

t he Handset or AFU may issue and respond to a s
30 Al'l nessages are binary based (with the exception of
where its data is ASCl|-based for ease of nmonitoring). A
si ngl e word.

CLI DISPLAY

RECORDING THE ICM

One second after the completion of the OGM playback, the caller will be given a 1-second
long start tone.

Recording of ICM will commence immediately after the end of the start tone.

Monitoring of the ICM is allowed as an option. The audio out will be connected to the
earpiece or to the speaker (if the hands-free car kit is used).

At the 12th second, a short (say, 800msec) warning tone sounds to alert the caller to finish
his/her message.

At the 15th second, the recording stops and a continuous warning tone sounds to inform the
caller of the end of the recording session. The UNREAD icon will then be turned on.

The answering machine will initiate an on-hook after 1 second. -

While the message is being recorded, the remaining number of voice message slots
(including the current message) will be shown.

If there is no voice message slot available, the handphone will display a reminder message
“ANS FOLL” upon the power up of the handphone. It serves to remind the user that the
answering machine will not answer any further calls unless old message(s) are removed.

POP-UP MSG NO. OF SLOTS LEFT
RECOROING

bt tofet

OGM STARTSIART PRE- ENO REC
ENDS TONE REC WARN'G TONE
TONE

CLI DISPLAY

-_—
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9 Physi cal

Poi nt -t 0- poi nt

8

Layer Specifications Type | Ful | Dupl ex Asynchronous

link 5 . . Speed 9600 BPS TI:&:J@LI S

RECORDING OF OGM

0
0
Y

Accessed via the sub-menu under the Accessory Menu to record personalized OGM.
The recording is controlled by the Jock code.
The recording is guided by start tone and end tone sounded from the buzzer. -

RETRIEVE A MESSAGE

0 Press MAIL BOX (B<) key to enter into Mailbox mode. The most recent message (slot #1) .
will be played back by default. If the message slots are empty, “NO MSG” message will be

<

<O O

shown.

POP-UP MSG. MSG NO. MORE MlSG

UNREAD MSG MAILBOX ICON

Pop-Up message shows a standard message. _
More message indicator (\) (preferably in inverse video) indicates that there are more

messages (both read or unread) in the message slots. The indicator will not light when.-

displaying the last message. Press ¥ key to “skip” to other messagés (i.e. scrolling down the
buffer). “NO MORE” message will be displayed when end of the slots is reached.

CLI display depends on the support of the TACS system.

The UNREAD message icon will disappear when the voice message has been played back.
After the message number {and CLI) has been displayed for 2 seconds, a short confirmation
tone will sound. This will be followed by the playback of the message.

When the playback of the current message is completed, the audio output will be muted. The
machine will display the next available message (read or unread).

The playback sequence will continue in a similiar manner until the end of the message slots
is reached. “NO MORE MSG” message will be displayed.

During the playback of any message, the user may use ¥ or 1 key to sklp to the next
message or re-start the current message respectively.

'\
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Parity : None Stop bits 1 Command Messages: At the |ink
| evel each command nmessage will be:-10  ACKed or NACKed by&me ec,e|r e ":

party according to the reception of the nessage. For sone R
requested operation of the command will be responded by a eparc’ ’ Qnse.
nmessage. The following is the list of commands that are applicabl.e to t he

AFU providing a functionality of either a Pager or an Answering Machi ne.

INITIATE A CALL-BACK (FOR CLI ONLY)

0 If the currently retrieved message contains a CLI, the user may just press SEND to initiate a
callback.

0 When SEND is pressed, it does not matter whether the playback of the message has begun or
not. The playback will be aborted before the call is initiated.

0 Upon completion of the call (successful or not), the phone will quit Mailbox mode.

LOCK / UNLOCK 4 MESSAGE

(o

Each message in the received message slots can be locked or unlocked individually.

0 Only locked messages and unread messages will be retained when the answering machine (or
the handphone) is tumned off. '

Press STO as a toggle switch to lock and unlock the currently displayed message.

Locked messages will appear in inverse video as follows.

oo

MSG#1 HAS BEEN LOCKED

MAILBOX ICON

DELETE A

0 Only unlocked or read voice messages can be deleted.

Press and hold CLR for 1 second to clear the currently dlsplayed (and/or played back)

message. A good key chirp will sound as a confirmation tone.

0 While staying at the end of the message slots (where “NO MORE MSG” message is being
displayed), press and hold CLR for 1 second to clear all the voice messages. A confirmation
message “CLEAR ALL?” will be shown for 10 seconds. Press CLR once to confirm. Press
any other key or wait for message to disappear to abort the operation.

0  After the delete operation has been completed, the phone quits Mailbox mode.

o

UNREAD MESSAGE(S)

Thls Sheet Has Been R
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15 Conmands Rel ating to an Answering Machi ne 1. Turn off the Auxiliary

Functional Unit 2. Pl ay back the Slot No. x 3. Pl ay back current sl ot
4. Record Slot No. x 20 5. Record Current slot 6. SStop Pt*ay‘ff.‘::\‘
back/ Record 7. Turn off the Auxiliary Functional Unit *1 THIS & cr

! K %.I'.f HGED
\ 2

0 If the handphone (together with the answering machine) is tuned off while there is any
unread message(s), a reminder message “NEW VOICE MSG” will be shown upon the power
up of the handphone. (P.S. The answering machine is still powered off.)

¢ In order to allow the user to retrieve the unread message(s) quickly, MAIL BOX (&<) button
can be used.

¢ Pressing MAIL BOX (B4) once will:
1. Tum on the answering machine.
2. Enter into mailbox mode.
BATTERY LEVFEI & LOW BATTERY ALERT

¢ Share with the handphone.

This Sheet Has Been Reﬂlaced
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8. Program ' Decoder' Commands Rel ating to Pager 25 1. .—Set Time -2

~Read Tine 3. Wake-up Enabl e/Disable 4. = Read Page 5. || tukeketer PAgarE®
6. Any Unread Page ] REPLACED

4. Customization

All the settings described in this chapter are stored in the non-volatile memory of the answering
machine. The data will be retained when the device is turned off.

¢ Enter Menu mode and go to Sub-Menu 19.2 of the Accessory Menu.
0 The access of Menu 19.2 is controlled by the lock code.

MENU: 19.2 :
FUNCTION: RECORD OUTGOING MESSAGE
DISPLAY 1: RECORD OGM Press STO
DISPLAY 2: ENTER CODE J
DISPLAY 3: ¥k ok x _ Press {lock code} STO
DISPLAY 4: START AFTER J
, BEEP

(Recording ...) _

Press STO when completed

‘DISPLAY 5: REC DONE J
Exit back to Menu 19
after 3 seconds

0 The buzzer will sound briefly after the correct lock code has been entered. The recording will
commence immediately after the end of the tone.

O The recording of OGM ends when either the user presses STO again, or the 15 seconds
interval has elapsed. In the later case, the £End Recording Tone will sound for 3 seconds.
YING-BACK /]

0 Enter Menu mode and go to Sub-Menu 19.3 of the Accessory Menu.

MENU: 19.3

FUNCTION: PLAYBACK OUTGOING MESSAGE
DISPLAY 1: P’'BACK OGM Press STO
DISPLAY 2: PLAYING ... J

7’—_‘__-_"——_——_—__ -
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7 Lock Page 8. Unl ock Page 10 In response to the command set the
AFU.reply with appropriate response along with its Device I er}‘%,r\ﬁcatlon—:—“
Codes (DIC). Status nessages fromthe AFU i. =

TS 2

(Playing back ...)
[Press STO to abort any time]

. |
(Exit back to Menu 19)

0 When STO is pressed, a beep will sound in the earpiece (assuming there is no car kit) briefly |

after a 2-second delay. The playback will commence immediately after the end of the tone,
(P.S. The delay is to allow the user to position the handphone onto his ear.)

LETTING ICMMONIT P

0 Enter Menu mode and go to Sub-Menu 19.4 of the Accessory Menu.

MENU: 194

FUNCTION: MONITOR OPTION

DISPLAY 1: MONITOR Press STO

DISPLAY 2: >{current_option} J

OPTIONS: - ENABLE < default
DISABLE

0 Use A or v button view the other option and press STO to select/store the option.

— END OF DOCUMENT -—
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indicate certain conditions are satisfied, hence action can be originated
by the main unit. For Pager AFU these are: 5 1. Page Alert

In response to an external page reception. 2. = Qut of—Range

When the recei ved nessages exceeds the maxi num nunber ofifj aHisowerET HAS BEEN

iocations in the Pager. 10 3. Real Tinme O ock Tick : CaeeLACED
once in a mnute. :

APPENDIX C

—_— )
e VY
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4.

bel ow the preset LOWval ue. EXTENDING STANDBY TI ME 15. Fe &§§=6F‘a
pager in conbination with a handphone to extend the st ndh&>$H7"'0$ PREN
handphone wi Il now be described in further detail. The|jpager ©i'§: préferably,
but not necessarily, provided as an AFU within a batte A%, "descri bed
above. Four nodes of operation nmay be defined for a cellular phone:
1. INTRODUCTION
e Elite bus provides a basic means of point-to-point communications between the
followings:
I. Handset - <-—---oeemeee- > Lab Tester @
II. Handset e > Factory Tester ®
[II. Handset R > Radio Servicing Software / Field Programmer &
IV. Handset e > Plug-in Pager ©
V. Handset Lo > Plug-in Answering Machine ©

Low Battery Wen the current battery

val ue goes

Each of the above device is assigned an device identifcation code (see Section 2 for
details), which needs to be sent in every commands and responses.

There are 3 categories of messages defined:
- Command Message

- Response Message

- Status Message

Each of the above device O to ® may issue and respond a set of commands. Section 5, 6
and 7 indicates which messages are applicable to each device. The Lab Tester is an
exception where all defined messages are applicable.

All messages are binary-based (with the exception of monitor status message which its
data is ASClI-based for easy monitoring). Each message word comprises of one or more
bytes. All messages are single-word.

R
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20 (A) Full-OFF, battery not attached. In this state there is zero
current drain fromthe battery. The phone cannot originate a caII and
cannot termnate a call. (B) Battery attached, "Paggfiear==

this state there is a small current drain and current§g6ﬂﬁg~to thefﬁageﬂ

The phone is in OFF state. Only the wake-up circuits ijn_the'
powered to detect ON OFF key press, or 25

pager

cellular phoné.is

nodul e.

wake=up STgnan “Fom t he
(O SMntched on, conventional standby node. Here the
FXIC AT DOBEsati on with the base station but

I's "regi stered" and“readyutbA

The parameters field in the table refers to any additional data other than Device
Identication Code that needs to be sent in the message. The Device Identication Code is
used by the handset to determine if the response is applicable.

Handset - No code is required.
Lab Tester - 0xBO (derived from OxA1 XOR 0x11)
Factory Tester - 0xA3 (derived from 0xB2 XOR 0x11)

Radio Servicing Software 0xD2 (derived from 0xC3 XOR 0x11)

Plug-In Pager - 0xCS5 (derived from 0xD4 XOR 0x11)
Plug-In Answering - 0xF4 (derived from 0xE5 XOR 0x11)
Machine

Sheet Has Been Replaced
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recei ve a cal

significant, in the range 20 - 50 mA. 30 (D Swtched LaTI_Lp““
progress node. Here the cellular phone is in active commu Eggﬁ 0w TP 8
cel lul ar base station. The battery drain in this mode is Very higf
typically 500 to 700 nmA
3. P JCAL LA P ¥
Type: Full Duplex
Asynchronous
Point-to-Point link
Speed: N 9600 bit per sec
Data Bits: . 8
Parity: None
Stop bits: 1

| fromthe cellular base station. The battery drain is

is Sheet Has Been Replaced
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11 Mbdes A, C and D are conventional. Mdde B is provided by phones

enbodyi ng the present |nvent|on and provides an alternative standby nnde

g s

termed by the inventors Pagullar st andby" which enables a g ﬁﬁg%ww~THASBEEN ‘
d gﬁ..: @!‘:D |

i ncreased standby tine. The battery standby tine is the tine
whi ch the cellul ar phone can be in 5 standby nmode with a f

battery of pre-defined capacity neasured in mAHr. As already dlscussed
typically for ETACS type handphones a standby tlne of about 24 hours is

achi evabl e. | nd.t hi SVEBESS t he

e General Message Word Structure:

Message From Handset:

i 1 il 1

| stx | TYPE || DATAL |} DATA2 | | ETx | LrCc |
IL i i it .. ... L i 1

.Message To Handset:

If 1l - - i T T If 1l
| stx | TvpE | pIic | paTai | | ETX | LrC |
1L I L L ... .. I It I}
STX - Start of Transmission (0x02).

TYPE - Message type field.

DIC - Device Identification Code as defined in Section 2.

DATA - (See description of individual messages).

ETX - End of Transmission (0x03).

LRC - Longitudinal Redundancy Check. LRC is computed by XOR all the

characters from TYPE field up to ETX character inclusively. See the
following paragraphs: Sentinel(s) is not included in the calculation.
Original special characters (not “quoted” characters) are used in the

calculation.

¢ Flow Control: ACK (0x06) /f NACK (0x15) protocol:

SENDER:

- Should not continue to send additional message word until the its last <ent message

has been acknowledged (ie. ACK received). TIMEOUT = I second.

- Sender should retry UP TO 3 TIMES when there is no response (ACK or NACK) or

NACK’d. The time interval between retries should be I fo 2 second..

RECEIVER:

- Message word with r.on-zero calaculated LRC should be NACK’d; otherwise, the

incoming message should be ACK’d ASAP.

* Provisions for Full Duplex Operation:

- Special Characters:

STX B 0x02
ETX ; 0x03 //
SENTINEL - 0x88 ]
ACK ; 0x0 Bee“Re ‘”e

S




standby tine is greatly extended through the use of a pager incorporated I n

t he handphone.
an interface 10

The pager is connected to the circuits of the [[iaftpiereby——=
of the type described above and is indepen prtlsys ﬁ@&eﬂeaort

fromthe batteries via the handphone.

main circuits of the handphone are swi tched off.

Wien in "Pagul | ar stangby" nbgéitREn

T T T e e e e

in a standby state in which it has a snal

0.4 mMA. Wien a call is to be made to the sw tched-off handphone,

The pager howeveér rTemarmns —
current drain of around 0.1 .-
then a

pagi ng signa

Is sent to the pager which in turn 15

transmts a control

signal via the i-ntgffufidepibPogehtion) 316 pEGIBR thad adyldfthel ab6ve 3pELIHD bigd:ters may be

embedded into an on-going incoming message word (as well as the LRC). These
flow control characters is meant for a previously sent message in the opposite

_direction.

When a party needs to respond with a ACK or NACK while it is also sending its own
message, it 'should send ACK or NACK immediately (the ACK/NACK character
shall not affect the LRC calculation of the message boing sent). The other party
should recognize 0x06 or 0x15 as flow control characters (not part of the message).

A SENTINEL (0x88) is defined to notice the receiving party that the byte that
follows immediately has been be “quoted” (XOR with 0x11) before sending out. For
example,

Original Word:
I T T T M = |
I o2 | 20 | 32 | o6 | o3 | rLrc |
IL I I 1] 1L JL [
LRC = 0x00 XOR 0x20 XOR 0x3] XOR 0x06 XOR 0x03
= 0x14
Word To Be Sent:
T T 7] W W W 0 1
| 02 | 20 | 31 | 88 | 17 | 03 | wrc |
i I I It | i i i
Sentinel 0x06
i XOR
0x11
LRC = 0xi4

The transmitted LRC field is calculated with the “pre-quoted” character (i.e. 0x06 in
the above example). Similiarly, the received LRC should be calculated with

“recovered” character.

This Sheet Has Been Rerlaced
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ON. Two scenarios for nmaking or terminating a call will now be described by

way of exanple. Scenario A This is a sinple solution which garbe

i npl enent ed +medi ately using exi sting networks and without |f Stus BHRET HAS BEEN |
co-operation between the pager and 20 nobile phone networks. FolRERMARED

this scenario, the call originator uses the pager nunber to Take a page toO
t he pager options pack indicating that he wants to nake contact wi'th the
cel lul ar phone. On receipt of a paging signal, the caller's nunber is

captured by the pager using caller line identification CLI. The pager then
5. COMMA&!) MESSAGE

At link level, each command message will be ACK or NACK by the receiving party. For
some commands, the requested operation of the command will be responded by a separate
response message.

o Listed below is the summary all the defined commands. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
command is applicable.

TYPE Command Parameters (if any) espens Direction

ACCESSORIES - PLUG-IN ANSWERING MA CHINE (Available during Normal Mode Only)

0x00' Turn Off Plug-In Dcvice NONE Ans Mach Status Hset 0.8>> ©
(for Ans Mach or Pager) (w/ Ready indication)

In order to turn on the answering machine, a 10ms fow pulsc needs to be gencerated.

0x50 Play Back Siot No (0 10 5) Ans Mach Status Hset 0.8>> 6
(w7 Slol no. indication)

Ans Mach Status
(w/ EOM indication)
Ox51 Play Back Current NONIL Ans Mach Status Hset 0.8>> ®
Shot {w/ Slot no. indication)

Ans Mach Status
(w/ EOM indication)

0x52 Record Stot No (0 to 5) Ans Mach Status Hsc,0,8>> 6
{v/ Slot no. indication) )

Aans Mach Status
(w/ Overflow indication)
0x53 Record Current " NONE Ans Mach Status Hset, 0.09>> ©
Slat (w/ Slot no. indication)

Ans Mach Status
(w/ Overlow indication)

ox54' Stop PlavBack/Record NONFE Ans Mach Status Hevt. 0.0 ©
: -.' Ready indicat® m

During recording, Stop PlayBack/Record Command should be ixsucd 1o the device before the 13 seeond
“time slot clapsed. Othenwise, the answering machine will issuce an Overflaw Response and the recarding
will be stopped immediately.
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transmts a control signal to wake-up the phone and comruni cat es the CLI 25
information to the cellular phone via the interface. The c
di spl ayed on the handphone display automatically. Sinmultan
handphone makes registration with the cellular network. Sh

tmlg_ysut heHas BFEF
t m .-- <

handphone user choose to return the call, then he or she pr -
key, the cellular phone dials the CLI nunber, and hence is able to- return
the calling party's tel ephone call. This approach 30 has t he advant age of

not- requi ri Nng AcEsSOXIES 1 R aGI0B4dER (Bohilddle HirPg NRInOLle OnlOVEVeEr it does require

the caller to know both the tel ephone nunber and the pager nunber.:
0x00'  Turn Off Plug-In Device'  NONE Pager Status Hset,0,0>> 0
(for Ans Mach or Pager) (w/ Ready indication)

In order to turn on the pager, a low pulse (500 usec minimum) needs to be generated.

0x60 Program Decoder EEPROM Array No. Pager Status 006>>0

Address/Data (5 bytes) (w/ Ready indication)
0x61} Read Time NONE Current Time (hh:mm:ss) Hsci009>>0
0x62 Set Time Time (hh:mm:ss) Pager Status Hset0B6>>0
(w/ Ready indication)
0x63 Handset Power . Handset PWR ON/OFF Pager Status Hset0260>>9
Wake-up Enable/Disable (w/ Ready indication)
0x64  Any Unread Page NONE Pager Status Hset0OO>>0
' (returns no. of unread msg)
0x65 Read Page [Latest | Current | Prev] Page Record Hset00©>>0
0x66 Delete Page [Prev] All } Pager Status Hset00©>>9

(w/ Ready indication)

0x67 Lock Previous Page NONE Pager Status Hsct08e>>0
| (w/ Ready indication)

0x68 Unlock Page NONE Pager Status Hset0 O0>>0
{w/ Ready indication)

0x69 Load Decoder EEPROM Array No. EEPROM Array No. 9>>008
Address/Data (5 bytes)

P
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12 12 of the destination. On return of thé'call the cel lular phone is the

initiator of the call and hence has to pay that portion of jFre=eest=For—iwe -
call. Scenario B: This uses a nodi fied node of operation f'rTHﬁbSh%EMbﬁﬁﬁEEf
to REFLACED

6. RE ' AGE

* Listed below is the summary all the defined responses. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
response is applicable.

IYPE Response Parameters (if any) Corr. Command irection

GENERAL - Available in all Modes

0x80 Command Status OK or INVALID Any commands Hset>>0©06

MONITORING - Available during Monitor Mode Only

0x81 Channel Status ‘See Below Monitor Mode Hset>> 0 @
{Not Implemented Yet. Until further notice}

AIR-INTERFACE State, Channel Number, SAT, Transmit Power Level and total number of BCH errors
since last command. Response sent whenever any of the above parameters changes.

TESTING - LOAD (Available during Test Mode Only)

0x82 PSIM Data See Section 8 Load PSIM Hset >>0 © ©

0x83 NAM Data See Section 8 Load NAM Hsct>>0 0 &

0x84 UPO Data See Section 8 Load UPO Hset>>0 0 &

0x85 Emergency Numbers See Section 8 Load Emergency Numbers Hset >>0 8 ©

0x86 Tuning Values “'See below Load All Tuning Hse1 >>0 0 ©
Values

All attenuator values (A1-A7) in APROC
PWM values corresponding to AMPS/TACS PL0-7

0x87 EEPROM Data Data Bytes Read EEPROM Hset >>0 @
TESTING - DPROC (Available during Test Mode Only}
0x89 DPROC Status Status Reg Read DPROC "Hset>>0 0 ©

Status Reg

ACCESSORIES - PLUG-IN ANSWERING MACHINE (Available during Normal Mode Only)

0x8A  Ans Mach Status ' Status Byte See Below © >>Hset O @
' Indications -

Power OFF Plug-In Power (OFF)

Ready Plug-In Power (ON) OR
Stop PlayBack/Record OR
Device Internal Reset

Slot No. Play Back OR -
Play Back Current Stot OR
Record OR This Sheet Has Been R-;
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make the process nore friendly to the user. It is however nor e_conplex to 5

inplement. |t requires the co-operation of the cellular and p%@éﬁ]ﬂg’t WO K
operators to include intelligence in the network nanagemnent s'ff_‘\/\'/éir‘!if;i.: e

"Foll owi ng this scenario, the call originator nmakes a call to

phone number. The cellul ar phone network knows that the phone is switched

of f and hence not registered. The cellular network then | ooks up in a
dat abase t he equival ent pager nunber matched 10 to the cellul ar phone
nunber. Transparently to the calling party, the cebddfugntSphone networ k

bl : : ’ X E
initiates a paging call through théli)%:rﬁf)ha\gl ng ne?mrgt:w?d%kﬁgci%m%&ﬁ?e cel l ul ar

ACCESSORIES - PLUG-IN PAGER (Available during Normal Mode Only)

0x8B  Pager Status " SuatusByte See Below 9>>Hset 000
. * ndicati
POWER OFF . Plug-In Power (OFF)
READY Plug-In Power (ON) OR -
Program Decoder OR
Set Time
: Device Internal Reset
UNREAD MSG Any Unread Message
0x8C  Unread Pages . No. of Unread Pages Any Unread Pages cmd 9>>Hset 000
0x8D  Page Record Data & Ctrl Bits Read Page 9>>Hset 00O
0x8E  Current Time hh:mm Read Time command 9>>Hset 0B
Ox8F Decoder Data EEPROM Array No. Load Decoder command 9>>000
Address/Data (5 bytes)

-_
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phone, awaits registration, and conpletes the call when the freshly awoken
cel l ul ar phone is regi stered with the network. .In this wayp—the-catter—does
not need to know if the cellular phone is switched 15 onj Ters BHEET HABPEE
pager option. The caller makes a "normal" call and the metlhod om&pm on_ -
Is transparent both to the caller and the called party. T
and the pager network do the signalling automatically. Wile the operatlon
of the phone appears conventional to the user, the ability to switch off
the main circ@its SHATVSIMESSAGE: he pager in standby reduces a greatly

I ncreased standby tine which may

Status messages are sent spontaneously when a determinant condition occurs.

» Listed below:is the summary all the defined responses. The parameters field in the table
réfers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
status is applicable. :

TYPE Status Msg Parameters (if any) Condition Direction
MONITORING - Available during Monitor Mode Only

0xA0"  Channel Status "See Below Any Parameter Hset>> 0 &
Changes Value
(Not Implemented Yet. Until further notice) )

-

Same as Type 0x80. Parameters include AIR-INTERFACE State, Channel Number, SAT, Transmit
Power Level and total number of BCH errors since last command.

ACCESSORIES - PLUG-IN PAGER (Available during Normal Mode Only)

OxAl Pager Alert Repeated Call indication Page Received O >>Hset O 8

0xA2  Out Of Range NONE See Decoder & >>Hset 0 &
Specs

0xA4  RTC Tick Current Time (hh:mm) Every Minute O >>Hset 0 O

(unless Wake-Up-Handset
command has been revd)

0x8B  Pager Status Buffer Full All available msg sfots O >>Hset 0 8
' are occupied.
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i



20 be as long as 3 weeks. Figure 6 illustrates scenario A discussed
above, and Figure 7 scenario B. In the follomﬁng-appendUpggQ_ et XA
describes in further detail the plug- in pager nodul e, L‘péhdg“fﬁﬁﬁﬁgéfﬁbes

serial data protocol. 25

TURN OFF PLUG-IN | 0x00

DEVICE
MESSAGE TYPE: COMMAND
DESCRIPTION: . Turn off the plug-in devices (including the Answering

Machine and the Pager). Note that the power control of the
plug-in vibrator has not been defined yet.

MESSAGE FORMAT:

i i ] 1l

{ stx | oo | ETX | LRC

L i Il L ]
PARAMETERS: None

EXPECTED RESPONSE: PAGER/ANS MACHINE STATUS MESSAGE (0x8A)

PLAYBACK | 0x50
MESSAGE TYPE: COMMAND
DESCRIPTION: Direct the plug-in answering machine to playback at the

selected slot once. The playback continues until either “Stop
Playback/Record “command is sent or the voice mail ends.
After the playback, the answering machine will advance to
next slot (but it will not wrap-around back to slot 0 if slot 5
is selected). '

MESSAGE FORMAT:
I T ] ] i 1l
I sTx h so || swor | ETX || LRC |
IL L )| i I )]
PARAMETERS:
SLOT ' Select the slot number (0 to 5) of the voice message to

playback.

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

This Sheet Has Been Reilaced
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PLAYBACK - : 0x51

CURRENT SLOT
MESSAGE TYPE: . COMMAND
DESCRIPTION: . Direct the plug-in answering machine to playback at the

currently selected slot once. The playback continues until
either “Stop Playback/Record “command is sent or the voice
mail ends. After the playback, the answering machine will
advance to next slot (but it will not wrap-around back to slot
0 if slot 5 is selected).

MESSAGE FORMAT:

I T i 1
I stx | s1 H ETX | LrRC |
IL IL L 1} (]}
PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

e

Py

e

RECORD 0x52
MESSAGE TYPE: COMMAND
DESCRIPTION: Direct the plug-in answering machine to record at the

selected slot. The recording shall commence shortly (say,
within 100ms) after the Answering Machine sends a positive
status message. The recording continues until either “Stop
Playback/Record “command is sent or the voice mail time
slot expires. After the recording, the answering machine will
advance to next slot (but it will not wrap-around back to slot
0 if slot 5 is selected).

MESSAGE FORMAT:
F 7 7 T 7 ]
[ stx | s2 || swor | ETX || LrRC |
| - It IL I L. |
PARAMETERS:
SLOT Select the slot number (0 to 5) of the voice message to

record.

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

This Sheet Has Been Reﬂlaced :
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Thi s docunent attenpts to describe the objective features and ergonom cs of
the optional plug-in pager for the 2nd Ceneration AMPS/ -Jhandphone_from
the end user point of view. It is envisioned that the ag;s;, il Doy Boused
in the battery conmpartnent. Ot her than incorporating t e congt@] « +.F§Jgﬁ'“the
keypad and di spl ay panel of the handphone, no extra SW- :amd-ﬂLs:ﬁ Y W
be provided by the plug-in pager. This docunent includes descriptions on’

t he host han di spl ay, usage of the keys, user select a%§ptions
and nodes of . However, it will not cover user requir S on
mechani cal [g Tnat ers (such as receiver sensitivity,
battery life WMCSBﬂ

MESSAGE TYPE: COMMAND

DESCRIPTION: . . Direct the plug-in answering machine to record at the
‘ currently selected slot. The recording shall commence
shortly (say, within 100ms) after the ‘Answering Machine
sends a positive status message. The recording continues
until either “Stop Playback/Record “command is sent or the
voice mail time slot expires. After the recording, the
answering machine will advance to next slot (but it will not
wrap-around back to slot 0 if slot § is selected).

MESSAGE FORMAT:

(] [} 1] |1 ]

| sx || 53 | ETX | LrRC |
It 1l I

PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

R

STOP PLAYBACK/ | 0x54
RECORD

MESSAGE TYPE: COMMAND

DESCRIPTION: Direct the plug-in answering machine to stop playing back

or recording. The answering machine will advance to next
slot (but it will not wrap-around back to slot 0 if slot 5 is

selected).
MESSAGE FORMAT:
I 1 1 i i
[ stx || s4 || ETX | LRC |
|| — Il . Il Il i
PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

—_—
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Listed below is the sunmary of the features: 0 Pager on/off

t he handphone) [err] Paging Format: POCSAG [err] Al pha r-‘ﬁa.‘rg'qﬂémm]o\SBEF
Real

-Time Cock [err] Tine-Stanped Message [err] Stor
with 20 characters nmax. [err] Audible / Silent Alert
vi brat or)

TP v O

PROGRAM DECODER 0x60
MESSAGE TYPE: COMMAND -
DESCRIPTION: ' Program the eeprom array that resided in the plug-in pager’s

POCSAG decoder PCF5001T. (There are 3 eeprom arrays of
38 bits each in the decoder, please refer to its specs for
definition. Certainly bits in the command may be ignored by
the pager which will be defined later.)

MESSAGE FORMAT:
] T T ] T 0 ] 1 1
I sTx | 60 [ARRAY #ll Byte 1} | Byte 5| ETX ll LRC ||
It it I 1L n_. ... 1 I i
bit39 _ bit0

PARAMETERS:

ARRAY# Select one of the 3 eeprom arrays in the decoder.

0x00 - Array 1, 0x01 - Array 2, 0x02 - Array 3
Bit 39, 38 Not used
Bit37-0 As per PCF5001T specs

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

S R
READ TIME | 0x61
MESSAGE TYPE: - COMMAND
DESCRIPTION: - Read the current time maintained by the built-in real time

- clock in the plug-in pager.
MESSAGE FORMAT:
! u it

STX || 61 || ETX | LRC
| |- It il il 1
PARAMETERS: NONE

EXPECTED RESPONSE: CURRENT TIME MESSAGE (0x8E)

e
—_—
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[err] Unread Message Indication [err] Duplicated Message Indlcatlon [err]

CQut - of - Range I ndication [err],

Wake- Up- Handphone Opt i Offass
"TH!S SHEET HAS BEEN :
REPLACED

WA TITTET

0x62

SET TIME
MESSAGE TYPE: COMMAND
DESCRIPTION: Set the current time of the built-in real time clock in the
plug-in pager. Second will be set to zero.
MESSAGE FORMAT:
I ] 1 ] 1 T ]
| stx | 62 | HOUR | MINUTEII ETX | LRC ll
1L [l I Il P | il 1l
PARAMETERS:
HOUR 24-hour format (0 to 23). Ten’s and one’s digits are BCD-
coded.
MINUTE 0 to 59. Ten’s and one’s digits are BCD-coded. For example,
11:32 pm will be represented as:
02 62 23 32 03 LRC
EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

—_—
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2. Features Revi ew | NDEPENDENT PAGER ON OFF [err] The plug=in_pager can
be turned on or off via the handphone's .Accessory Menu. [errﬁ“TNWFli ‘
S {-

pl ug-in pager is powered down, only the built-in real time c”ock
function. [err] Once the pager is turned on, the handphone ci A

on or off without affecting the state of the pager. [err] |f the phone is
turned off and the wake-up option is disabled (see description below), the

pager w || eption of good page. The inco page
pag "HANDSET POWER 0153

be stor
MESSAGE TYPE: COMMAND
DESCRIPTION: Inform the pager of power status of the handset.
MESSAGE FORMAT:
I T T T i if 1
I stx | 63 | Pwr | WAKEUPﬂ ETx || Lrc |
I JL 1l JiL |l L 1
PARAMETERS:
PWR : 0 - Handset is going to power down. Pager to suspend
RTC Tick message (0xA4).
1 - Handset has been powered up. Pager to resume

RTC Tick message (0xA4). Reset any WAKEUP
option in the previous 0x63 command.

WAKEUP Ignore this byte if PWR = 1
0 - Do not wake up the handset even if a valid page has
been received.
1 . - Wake up the handset via the serial bus if a valid

page has been received.

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x3B)

ANY UNREAD PAGE 0x64
MESSAGE TYPE: COMMAND
DESCRIPTION:. _ Interrogate the number of unread pages in it’s page memory.
MESSAGE FORMAT: |

ﬁ STX u 64 ﬁ ETX ﬁ LRC ﬁ

: | o

PARAMETERS: 'NONE .

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

This Sheet Has Been Re|ilaced .




the receive buffer, which can be accessed by the user oncejHhe=pRoRe s — .
turned on (notification will be shown). PAG NG FORVAT 0 POSRESREAES FARBEEN

CLOCK [err]
ai ned off.

The Real -Time dock is always running, even if| the BaGEICFR
[err] The clock is used for: 1. Tinme-stanping alff—incom ng pages

READ PAGE ' 0x65
MESSAGE TYPE: COMMAND
DESCRIPTION: Request for a pége record as indicated. (P.S. After sending

the record, the pager should automatically advance its
internal pointer to the next record or null (if it’s the last

one)). -

MESSAGE FORMAT:

I ] T f ] 1l

i stx || 65 || Loc h ETX | 1rc |

I it it it i [

PARAMETERS:

LOC 0x00 - Send the LATEST page

0x01 - Send the CURRENT page
0x04 - Send the PREVIOUS page

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(indicating BUFFER IS EMPTY or END OF BUFFER), OR
PAGE RECORD MESSAGE (0x8C)

e

S

DELETE PAGE 0x66
MESSAGE TYPE: COMMAND
DESCRIPTION: Request for a page record or all of thém to be deleted from
the pager’s memory.
MESSAGE FORMAT:
1 W 1l 1

sTx | 66 | opr | ETX | LRC
It I Il il Il It
PARAMETERS:

OPT 0x00 - Delete the PREVIOUS page only.

0x01 - Delete all pages except those that are marked as
unread or locked.

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

—_—

—_——
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2. Display the current tinme on the handphone, even if the pager is turned
off [err]. The clock and tinme stanp will be displayed in vl
[err] Set the tine via sub-nenu under the Accessory Mend. BER) -
[err] Holds up to 16 al phanuneric messages. [err] Each sage”can’t .
characters long max. [err] The receive buffer is nunberéd wth buffer TH#1

hol.ding the | atest page. [err] If the buffer is full, any new nessage will
renl e (e YR BREVIONS PAGE™ e 0x67
MESSAGE TYPE: COMMAND

DESCRIPTION: Lock the previous page record. Locked page will not be
- deleted by the pager when it goes power down. Unlike
“Read Page” command, the pager should not advance its

internal page record pointer.

MESSAGE FORMAT:

I il ] o 1l
Il stx | 67 | ETX | LRC |
IL Il I I I[]
PARAMETERS: NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(with READY, EMPTY or END OF BUFFER indication)

H

R

UNLOCK PAGE 0x68
MESSAGE TYPE: COMMAND

DESCRIPTION: Unlock the previous page record.

MESSAGE FORMAT:

T 1T T 1 1

[ stx | 68 | ETX || LRC |

L I I 1l J|

PARAMETERS: NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(with READY, EMPTY or END OF BUFFER indication)

—_—
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[err]

user

User

may access the receive buffer by scrolling thro
Mai | box Mode. [err] If the currently accessed nessage is a

ia phe

PRoBE;,

PAGE ALERT 0xA1
MESSAGE TYPE: SPONTANEOUS STATUS
DESCRIPTION: . | Sent when there is a valid page has been received.
MESSAGE FORMAT:
ﬂ STX ﬁ a1 | pic | pup ﬁ ETX | LRC |
I it it _iL i i i
PARAMETERS:
DUP 0x00 The latest page is not a Duplicated one

0x01  The latest page is a Duplicated one.
(P.S. The pager shall replace the timer stamp of the old page
with the new one, and place the page to the top of its buffer.)

L

- OUT OF RANGE 0xA2
MESSAGE TYPE: SPONTANEOQOUS STATUS
DESCRIPTION: Sent the paging receiver goes out of range or back in range.
MESSAGE FORMAT:
] I T T ] i =
| stx | a2 || pic | starus|] ETX | LrRC ||
it | . Ji It It | - ..
PARAMETERS:

STATUS 0x01 Out-Of-Range
0x00 In Range

—_—
This Sheet Hag Been
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di spl ayed together with the incom ng message to |nd|cat grga “p,
LOCKI NG UNLOCKI NG MESSAGES [err] Messages in the receiv buf £&F “Can hp _
| ocked or unl ocked individually [err] Locked messages cannot be deleted
unl ess they have been unl ocked. MEMORY RETENTION O Only unread nessages
.and | ocked nessages in the received buffer are retained when the

SO URCE | NDI CATION O Source identifier: [Al, [B],[C OWCV\{LLL g\gB'é[;;

RTC TICK | 0xA4

MESSAGE TYPE: SPONTANEOUS STATUS

DESCRIPTION: Same as message Ox8E every minute unless “Handset
Power” message with power down indication has been
received.
--- END OF DOCUMENT ---

\
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pager is turned off. ALERT OPTIONS [err] User may choose either alert tone
or silent alert only (blinking LED only, no vibrator opti of==s=ofFeF '
The LED on tﬂmnﬂmgﬂﬁmuﬂ, he handphone will also blink {hensStHerd
i ncom ng pag ess of the alert tone/silent get @" NEW
PAGE" rressage and tthe"ti fre- St anped recei vedldressage will be Gwn T oF 20

seconds. [err] |f the phone i's powered down, there will not be any alert
tone or blinking LED indication. CLAIMS :

1. A battery-powered portable electronic device (1) including an interchangeable -
battery pack (2) fitted to a main unit of the device, characterised by an auxiliary
5  functional unit (AFU) (10) contained within the battery pack and arranged to
communicate data bidirectionally with circuits within the main unit of the_: device, the
auxiliary functional unit (10) thereby performing the auxiliary function in conjunction
with the said circuits within the main unit (1) of the device. _
2. A device according to claim 1 in which the physical interface (3) between the
10  battery pack (2) and the main unit (1) comprises a multiplicity of contact pins
arranged in a linear array with a battery ground contact pin at one end of the array,
a battery +ve contact pin at the other end of the array, and at least one data pin
between the said battery contact pins and connected to the auxiliary functional unit.
3. A device according to claim 2 in which the interface (3) includes 2 data pins,
15 one carrying data unidirectionally from the AFU to the main unit, and the other
carrying data unidirectionally from the main unit to the AFU.

4, A device according to claim 1, 2 or 3 in which the main unit of the
device includes a user input device (7) and is arranged to communicate control
signals to thé auxiliary functional unit (10) in response to a user input.

20 5. A device according to any one of the preceding claims in which the interface
(3) for the battery pack includes a connection for the transmission of power from the
main unit to the auxiliary functional unit (10).
6. A device according to any one of the preceding claims, in which in a standby
mode of the device only the auxiliary functional unit (10) is powered, and the

25 auxiliary functional unit is arranged subsequently to switch ON power to the main
unit.
7. A device according to claim 6, in which the auxiliary functional unit (10)
switches ON the main unit in response to a signal received from a source external
to the device.

30 8. A device according to any one of the preceding claims, in which the device
(1) is a cellular telephone.
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[err]

will be "sof
t one/ si |l ent

If a page i S recerved while the phone is on a voi ce
gmm,ﬁﬂ"w unded I n the earpiece regar

mmﬂESAGE | NDI CATION [err] An u
al ways be turned ntuntilsthe t he messages are read at
(This icon is dedicated to the pI ug-in pageldand it is not utilised by the
handphone) [err

unread i con wl
unr ead.

10

15

20

25

30

ead iFEBHANED

gsls Sf-vL_ET‘Ie'A@BEr t

VM|Ie the recejved buffer is being scrolled through, the

e ufeHiee ancorting to ¢lainyg, in Whish the auxiliasy ynctiopalgmis @0) is
a pager.
10. A device according to claim 8, in which the auxiliary functional unit (10) is
an answering machine.
11. A device according to claim 8, in which the auxiliary functional unit (10) is
a vibrating silent alarm. |
12. A device according to claim 8, in which the auxiliary functional unit (10) is
a cordless phone.
13. An interchangeable battery pack (2) arranged to be fitted to the main unit of a
portable electronic device, characterised by an auxiliary functional unit (10)
contained within the battery pack and arranged to communicate data bidirectionally
with circuits within the main unit of the device, the auxiliafy functional unit thereby
performing the auxiliary function in conjunction with the said circuits within the
main unit of the device
14. A cellular telephone, characterised by a pager module powered independently
of the primary telephony circuits of the telephone and érranged to wake-up the said
telephony circuits when a paging signal is received.
15. A cellular telephone according to claim 14, in which the pager module is
arranged to communicate caller line identification (CLI) data to the primary
telephony circuits.
16. A cellular telephone according to claim 15, in which the primary telephony
circuits are arranged to display to the user .the CLI data received from the pager
module.
17. A cellular telephone according to any one of claims 14 to 16 in which the
primary telephony circuits are arranged to make a registration with the cellular
network automatically after powering-up in response to a paging signal.
18. A cellular telephone according to any one of the preceding claims, in which
the pager is contained in an interchangeable battery pack fitted to the phone.
19. A cellular telephone according to any one of the preceding claims, in which the
pager is arranged to communicate data bidirectionally with the primary telephony
circuits via the connection between the battery pack and the main unit of the

telephone.
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17 DUPLI CATED MESSAGE 0 If a new pagi ng nessage is identi gas=

ARG T T L L B

be shovvn i st €ad'of " " NEW'PAGE" for 20 secoricsis_ OUT- OF- RANG

10

15

20

25

30

20. A method of operating a cellular telephone including placing the telephone in
a standby mode to reduce power consumption, characterised in that in standby mode
power to the primary telephony circuits is turned OFF and power to a pager module
remains ON, and in that the pager module, on subsequently receiving a pager signal,
switches ON power to the primary telephony circuits.
21. A method according to claim 20, in which the pager module receives caller
line identification (CLI) data and communicates the said CLI data to the primary
telephony circuits.
22. A method according to claim 21, in which the primary telephony circuits
display the CLI data received from the pager module.
23. A method according to any one of claims 20 to 22, in which the telephony
circuits make a registration with the cellular network automatically after waking-up
in response to a paging signal. |
24. A method of operating a cellular telecommunications network characterised
by transmitting a pager signal from the network to a cellular telephone, receiving the
pager signal in a pager module in the cellular telephone while the primary telephony
circuits of the cellular telephone are powered-down, switching ON power to the
primary telephony circuits in response to the pager signal, and subsequently
establishing a connection between the said primary telephony circuits and the
network. '
25. A method according to claim 24, further comprising:
receiving at the cellular network exchange a destination cellular telephone
number from a call originator; and |
only when the desﬁnation cellular telephone is determined not to be registered
with the cellular network then outputting from the network exchange a pager signal,
and otherwise establishing a connection directly with the primary telephony circuits
of the destination cellular telephone.
26. A method according to claim 25, in which the network exchange stores a
record of destination numbers and corresponding pager numbers, and when the
destination cellular telephone is determined to be not registered powered-down then

retrieves the corresponding pager number for use in signalling the pager module.
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[err] An inverse video nessage "OUT" wi |l be shown when the -pager..i
out-of -range. (The nessage will tenporarily be suppressed if thesy _
enters into any display nodes, such as Menu node, Al pha m)de ‘etc. );.;iv,SAKE.‘UIj‘L"
HANDPHONE OPTION [err] The user may choose whet her or not an |nc9mugt_p\qL_% i
will automatically turn on the handphone 16

ABSTRACT

BATTERY POWERED DEVICE

5 A battery powered portable electronic device includes an interchangeable
battery pack (2). The battery pack is fitted to the main unit (1) of the device. An
auxiliary functional unit (AFU) (10) is contained within the battery pack (2). It
communicates data bidirectionally with circuits within the main unit (1) of the
device. The auxiliary functional unit thereby performs an auxiliary function in

10  conjunction with the circuits in the main unit of the device. The auxiliary functional
unit may be a pager and the main unit may be a cellular telephone. Then in a

standby mode the phone circuits are switched off and the pager only left powered-up.

15
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18 3. Man- Machi ne Interface Since the plug-in pager is
di splay (LCD panel and the top LED) and the keypad wthy
ergononi cs of the pager ar€ designed to be as consistent
t hat of the handphone. Many of the icons and buttons ar é
handphone and the pager. However, there are certaln but t
dedi cated for the plug-in pager onIy
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| con N Button ACC MAIL BOX (Terr])
UNREAD The Mail Box Mdbde (thru' which the user may access paUITO.NESSA98SkeN |
wi || be cancelled when there is an inconing phone call. To §_h%€"e: Iipfgg'ﬁ{cggr)ﬁ
call to have highest priority is consistent to the basic er] L.cs. o the—7=»
handphone. MENU OPERATI ON [‘err] Power on/off and configuration of the

pl ug-in pager are acconplished through the Accessory
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Menu (Menu #19). [err] The phone detects the presence of the device, and
displays it as | 1 ows: MENUJ TI TLE MENU DEVI.CE DETECTED MENU MODE [err]

Press STO to det- into t sub-nmenu of the Accessory Menu. The_structure of

d below THIS SHEET HAS BEEN |
REFLAGED |

t he sub-menu i
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REPLACEMENT SHEET 19 Acc. Menu (Menu 19) Sub- Power Wake- Up
Alert Option Set O ock Menu: (Menu 19.1) (Menu 19. 2); - :
(Menu 19.3)  (Menu 109. 4) PONER ON/ OFF & SELF- TEST | THIS SHEET HAS BEEN I
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[err] Enter Menu node and go to Power Sub-Menu 19.1. MENU

19.1 FUNCTI ON: - PAGER OV OFF DI SPLAY 1: . R
Press STO DI SPLAY 2: >{current _option} OPTI ONS: THIS SHEET HAS\BEEN
OFF " [err] default [err] Use A or v butf{lon vi BERPLNEGED
other option and press STOto select/store the option. :
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[err] If the plug-in pager is renoved fromthe handphone's battery
conpartneﬁ} t he pager shall be powered down automatically
During-power up an internal power up self-test of the page
If the test is passed, a good key chirp will sound and a
shown for 5 seconds. The phone will quit Menu node automati ;
There is also a short-cut to turn on the plug-in pager when there is any

pendi ng unrgad nessage(s). Please refer to the section on UNREAD MESSAGES. %f
[err] Duri é?%ggff the fol lowing message will be shown for 2 seconds :
before quitt 3 g tlls ©3
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Menu I\/bde,agl together. The ACC icon di sappears indicati frg
of f. STANDBY [err] After a successful power up, the

Real - Tine-Cl ock and the ACC icon will be turn on. [err]
di spl ay stays even if-~the pager is turned off. However’
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DEVI CE STATUS RECEI VING A PACE [err] There are 4 different types of

audi o/ visual alert: 1. LCD display 2. LED on the top facia gi-the phone 3
Pagi ng Tone (user sel ect abI e on/off) 4. Paging Beeps in thgl Eaphecer Hh8HeeN ”
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Only applicable if the phone is powered on when the page is =0T gEEN
Wake- Up Option has been enabled. - The paging message will b Hﬁ@pﬁrﬁgg '§E§
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15 seconds unless RCL is pressed. Pressing this button wll
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UNREAD | CON - UNREAD | CON Source identifier (preferably
.dninverse video) indicates one of the 4 possible RIC. Pop-Up ne ge: NEW
PAGE or DUP PACGE (if message is identical to a previous one I ndi cat or
([err])(preferably in inverse video) indicates a | ong ness nore than 10
characters). Press RCL the nunber of tinmes required to view the next 10

characters, and so on. \Wen the R ached, press RCL
shows t he begl nni ng agai n. [err]ﬁi‘&“’fr;g—%{Tﬁ'&}?’ﬁE DEVIC as nore character
to the right [err] indicates the display has reached the end of this
message

? BACKGROUND TO THE INVENTION

" The present invention relates to a battery powered electronic device and

5 particularly, but not exclusively, to battery-pbwered cellular telephones, and methods
of operating cellular telephones and cellular telephone networks.

In designing consumer electronics products - such as cellular telephones,
other communications or data processing equipment or audio-visual equipment such
as camcorders - there is a general need to provide improved perfofmance and

10 additional operational features so as to enhance the attractiveness of the product to
the consumer. On the othér hand, for each such product there is usually a sector of
the market which is extrémely price sensitive. For this part of the market there is
a need to strip out all but the most essential features in order to minimize the price.
These conflicting needs can be met by providing different designs for the different

15 market sectors, but then there is a loss of the economies of scale which might
otherwise be obtained.

- Another important design factor in the manufacture of battery-powered
products is the need to maximise battery life. Particularly in relation to cellular
telephones, the maximum standby time, that is the time for which the telephone can

20 be left not in active communication but m readiness to receive a call, is an important

\ pérfor_mance parameter. It is, for example, one of the most frequently quoted
parameters in comparative reviews .of such phones. Despite the practical and
commercial importaﬁce of this parameter, it has not hitherto proved possible to
' extend the standby time for a typical ETACS phone much beybnd 24 hours using a
25 600 mAHTr battery. '

SUMMARY OF THE INVENTION
According to a first aspect of the present invention, there is provided a
battery-powered portable electronic device includihg an interchangeable battery pack

30 fitted to a main unit of the device, an auxiliary funct10nal unit

1772
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[err] LED ON THE TOP FACIA OF THE PHONE Sl ow bl i nki ng famsm§a§ﬁ§ﬁ&9§e,
unl ess cancel | ed by user. User can easily distinguish it f a
i ncom ng phone call. Cannot be disabled by user option.,

Sounds for 15 seconds or cancelled by user explicitly.

Al ert Option.
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Even if it is enabled, it can2be suppressed when:

contained within the battery pack and arranged to communicate data bidirectionally
with circuits within the main unit of the device, the auxiliary functional unit thereby
performing the auxiliary function in conjunction with the said circuits within the
main unit of the device.

By an auxiliary function is meant a function which adds to or enhances the
primary functioning of the device and not merely charge management or other
functions of the type conventionally associated with battery packs.

This aspect of the present invention takes advantage of the fact that the
battery-powered electronic device necessarily has at least one interchangeable module
and associated interface, namely that of the battery pack itself. By providing
auxiliary functional units which fit within the battery pack, and using the enhanced
battery pack interface, the invention makes it possible for the same basic unit to
provide different levels of function for different sectors of the market, while
maintaining maximum economies of scale. All this is achieved without adding
significantly to the size, complexity or cost of the base-level model, since no
additional interface is required.

In the case of a cellular telephone, the auxiliary functional unit might
comprise, for example, an answering machine, a silent vibrating alarm, a cordless
phone or a pager as discussed below in relation to the other aspects of the invention.
The unit may provide two or more such functions in combination, for example both
an answering machine and a pager.

Preferably the main unit of the device includes a user input device and is
arranged to communicate control signals to the auxiliary functional unit in response
to a user inpuf. The user input device might be, for example, the keypad of a
cellular telephone and may be used to program and control the auxiliary functional
unit via the battery pack interface.

Preferably the interface for the battery pack includes a connection for the

transmission of power from the main unit to the aux111ary function: it.
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1. The phone is operating in voice channel. 2. The phone is ringing. [err]
PAG NG BEEPS I N THE EARPI ECE Only works when the phone is operating in
voi ce channel Cannot be di sabl ed by user option.

3

- .

This aspect of the invention also encompasses a battery pack incorporating
an auXiliary functional unit.

According to a second aspect of the present invention, there is provided a
cellular telephone, characterised by a pager module powered independently of the

5 primary telephony circuits of the telephone and arranged to power-up the said
telephony circuits when a paging signal is received.

This aspect of the invention takes a novel approach to the problem of
extending the standby time of a cellular telephone. Instead of attempting to enhance
the batteries or to reduce the power drain of the telephony circuits, the present

10 -i_nventors have added to the telephone a pager module able to "wake-up" the phone
on receipt of a pager signal. This allows the main circuits to be turned OFF and so
reduces the battery drain from the 20 to 40 mA conventionally associated with
standby mode to a much lower level, typically around 0.1 - 0.4 mA, associated with
the drain current of the pager in standby. By using the pager to provide the standby

15 function, the inventors have been able to extend the standby lifetime of the phone
from around 24 hours to as long as 3 weeks, thereby doing away with the need for
daily recharging of the batteries.

Preferably the pager module is arranged to communicate caller line
identification (CLI) data to the primary telephony circuits.

20 Preferably the primary telephony circuits are arranged to display to the user
the CLI data received from the pager module.

Prefefably the primary telephony circuits are arranged to make a registration
with the cellular network automatically after powering-up in response to a paging
signal.

25 It is found to be particularly advantageous to have the pager use CLI data to
ready the telephone to make a return call to the caller at the press of a button, should

~ the user wish to do so.

The pager is preferably fitted within a battery pack, in accordance with the
first aspect of the invention. In this case, preferably the pager is arranged to

30 communicate data bidirectionally with the primary telephony circuits via the
connection between the battery pack and the main unit of the telephone.
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22 [err] Wile the audio/visual alert is on-going, press any key once to
_stop the alert (exception: POAER, END and vol unme keys). [err] Paging tone
and blinking LED will be cleared, but the nmessage shown in display wll
remain till the end of the 15 seconds. RETRIEVE A MESSAGE [err] Press MAIL
BOX ([err]) key to enter into Miilbox node. 4The nbst recent nessage (buffer
#1) will be displayed by default. If the received buffer is enpty, "NO MSG'
nmessage will be The phone may be arranged so that the user can choose between one mode

in which, after the completion of the call, the primary telephony circuits are powered

down again, or a second and alternative mode, in which at the completion of the call

the telephony circuits remain powered, giving the user the option of making a further
5 call.

According to a third aspect of the present invention, there is provided a
method of operating a cellular telephone including placing the telephone in a standby
mode to reduce power consumption, characterised in that in standby mode power to
the primary telephony circuits is turned OFF and power to a pager module remains

10 ON, and in that the pager module, on subsequently receiving a pager signal, switches
ON power to the primary: telephohy circuits.

Optionally, at the end of the conversation upon detection of mobile/network
release, cellular phone primary circuit power may be switched OFF, and power to
the pager remains ON, ready for the next incoming call.

15 According to a fourth aspect of the present invention, there is provided a
method of operating a cellular telecommunications network characterised by
transmitting a pager signal from the network to a cellular telephone, receiving the
pager signal in a pager module in the cellular telephone while the primary telephony
circuits of the cellular telephone are powered-down, switching ON power to the

20  primary telephony circuits in response to the pager signal, and subsequently
establishing a comnection between the said primary telephony circuits and the
network. _ |

Preferably the method further comprises receiving at the network exchange
a destination telephone number from a call originator; and

25 only when the destination cellular telephone is determined to be not
registered, then outputting from the network exchange a pager signal, and otherwise
establishing a connection directly with the primary telephony circuits of the
destination cellular telephone.

Preferably the network exchange stores a record of destination numbers and |

30 corresponding pager numbers, and when the destination cellular telephone is
determined to be not registered then retrieves the corresponding pager number for
use in signalling the pager module. -
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'shown. SOURCE MORE CHAR. MORE MSG MAI LBOX I CON [err] Source identifier
(preferably in inverse video) indicates one of the 4 possible RIC. [err]
‘Pop- Up nessage shows the tine stanp. [err] More character indicator
([err]) (preferably in inverse video) indicates a | ong nessage. Press RCL
to viewthe rest. [err] More nessage indicaior ([err]) (preferably in

I nver se vi deo)
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i ndicates that there are nore
The present invention’s approach to extending cellphone standby time can be

. implemented simply using existing telephone and pager networks. This however

requires the caller to have both the telephone number and pager number of the
destination. This can be avoided, and the invention implemented in a mainner
transparent to the user, if the network exchange logs when a given phone is not
registered, and then retrieves and uses the corresponding pager number from a
"database to transmit it on the pager network thereby switching ON the phone and

enabling a connection to be made.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention in its different aspects will now be described
in further detail, by way of example ohly, with reference to the accompanying
drawings in which:

Figure 1 is a block diagram which shows schematically a device embodying
the present invention; | |

Figures 2A and 2B are a front elevation and side elevation respectively of the
device of Figure 1;

Figure 3 is a sectional view of a battefy pack incorporating a pager;

Figure 4 is' a sectional view of a battery pack including an answering
machine; " and block.

Figures 5A -tmf_B are eifeu-imc_iiagrams for the pager of Figure 3 and 5C
shows the interface for the pager or other AFU;

Figure 6 is a diagram illustrating a first method of operation for a network;
and

Figure 7 is a diagram for a second method of operation for a network.

DESCRIPTION OF EXAMPLES
" A battery-powered portable electronic device, in the present example a hand-
held cellular teléphone or "handphone" 1 includes an interchangeable battery pack |
2, which is fitted to the main body of the ha{ndphone 1 and is electrically connected
to the handphone 1 via an interface 3. The handphone 1 includes a power

management circuit 4, a control microprocessor 5 and telephony transmission/

—————
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messages (both read or unread) in the received buffer. The indicator wll
not |ight when displaying the | ast nessage. Press [err] key to scroll down
the buffer. "NO MORE" nessage will be displayed when end of the buffer is
reached. O If the nessage is a duplicated one, a blinking block cursor
([err]) will appear in the left nost positiof of line 2. I N TIATE CALL- BACK

OIf the currently retrieved nessage is a tel ephone nunber, the user may
just press SEND fegeption: ¢izquits :6.c o) (kexdred Tgeln asonpsestinpyt deviaeh serving both the

(successful or ”&Eﬁmgt&emiiﬂﬁ’é}i Wld Lllsgtijof programming of the different functions of the
handphone 1. The number dialled, and other indications relating to the functioning
 of the phone are displayed on an LCD 8. These primary circuits within the
5 handphone 1 are al_l conventional in construction, and so will not be described in
 further detail here. -' .

' Figures 2A and 2B show the external features of the handphoné. 1 and battery
pack with AFU 2. As is conventional with handphone battery packs, the battery
pack when fitted to the phone is normally held rigidly to the body of the device with

10  a connection established to the circuits of the handphone 1 using a pin and contact
arrangement. However, the pack may be released when, for exaniple, it is decided
to recharge the batteries. _

In the present exami_)le the handphone uses a transmit frequency band from
872 MHz to 905 MHz and a receive frequency band from 917 MHz to 950 MHz.

15 It operates in power class 4 with duplex spacing of 45 MHz and channel spacing of
25 KHz. The phone can accéss‘ 1320 channels. It communicates using FM
modulation with FSK Manchester coding. In this example, the phone has physical
dimensions of 149 x 55 x 26.5 mm. It includes a 2 x 12 dot-matrix supertwist LCD
with back lighting. _

20 For conventional operation, in which the battery packs serves only to provide
power to_the handphone 1, then the pack may contain conventional AA (NiCd)
batteries. Alternatively, as in the example illustrated, prismatic NiMH or NiCd
batteries méy be used. Iﬁ this case, the battery pack holds in addition to the batteries
an auxiliary functional unit (AFU) 10. | o

25 The batteries 9 supply powér to the handphone 1 via the interface 3. The
AFU 10 receives power from the handphone 1 via the interface and communicates
data bidirectionally with the handphone 1 via the interface. It may be programmed
and controlled via the keypad 7 and microprocessor 5 in the handphone 1. In a first
example iltustrated in further detail in Figures 3 and SAﬂ_the AFU is a pager. As

30  will be described in further detail below, this functions in combination with the
circuits in the handphone 1 to extend greatly the standby time of the handphone.

o T




Mai | box node.

| [err] The unit assumes that the displayed nessage nust be
a nuneric string.

It is up to the user to determne if the nunmeric nessage

is a valid tel ephone nunber. LOCK/ UNLOCK A MESSAGE 0 Each nessage in the

recei ved buffer can be | ocked or unl ocked individually.
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7

As seen in Figure 3, the casework for the baftery pack 2 is divided at
approximately half its height by an internal wall 31. A PCB 32 mounted on one side
of the dividing wall 31 provides the ci;cuits of the pager. Four prismatic batteries
33a to d are contained in the pack below the dividing wall 31 and are electrically
connected to the péck output pins 34 via contact pads 35. The pack includes a
thermistor 36 (SEMITEC 103 AT-2) and a poly-switch 37 (RAYCHEM SRP200).

* These both serve as safety devices to protect against overheating of the pack when

charging. A ferrite'antenna 38 mounted directly on the PCB picks up the paging
s1gnal transmltted by the paging netwgrk to the pager.

The output pins from the pacac/Lare shown in further detail in Figure g It
comprises 10 pin contacts having a pitch of 2.54 mm. The battery ground and
battery positive contacts are located at the extreme ends. This is found to give' better
electrical performance. The pin labelled Pwr-to-Acc provides a power input signal
to the accessory .pack. The AFU electronics therefore only get the power when the
pack is mounted on the main electronics. This therefore provides an interlock
mechanism for the powering-up of the AFU. Select line 1 and 2 are logic inputs
to the main electronics indicating the type of AFU being operated. The transmit data
and receive data pins communicate signals carrying proprietary protocol information
between the main electronics and the AFU electronics and provide data transactions
in respect of the pager, answering machine or other AFU.

The interface between the battery pack including the AFU and the main
electronics, i.e. the main circuits of the handphone in the present example, uses a
proprietary serial protocol designed to provide maximum flexibility and ease of
communication. It has two basic data formats. One to carry messages from main
electronics to enhancement (i.e. AFU) electronics, the other in the reverse direction.
The protocol defines message type fields, device identification code fields, and
longitudinal redundancy check (LRC) fields, in addition to data fields. It provides
a mechanism for acknowledgement of data transactions between the main electronics
and the enhancement (AFU) electronics. ,

In a second example shown in Figure 4, the AFU 10 contained within thé

battery pack 2 is an answering machine. ‘Asinthe previous example, the electronics

—_—
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O Only | ocked nessages and unread nessages will be retained when the pager
‘is turned off. O Press STO as a toggle switch to | ock and unl ock the
currently displayed nessage. 0 Locked nessages will appear in inverse

vi deo. DELETE MESSACE(S) [err] Press and hold CLR for 1 second to clear the
currently displayed nmessage (which nust not e | ocked). A good key chirp
wll sound as a confirmtone. If the nessage is | ocked, a bad key chirp
sounds. [err] Vibi the answyringymathink arecprovided ahe PCB4S mdmbdbhardwﬂugssalhdﬁ

hold CLR for l Sefctﬁ gato g el?br' gglshown in Fiqure 4.

A variety of other options are possible for the AFU. For example, it may

comprise a silent vibrating alarm to be used when desired in place of the usual audio
5 ringing tone of the handphone 1. The operation of the answering machine is
described in further detail below. |

CORDLESS PHONE .
A further option is that the AFU may enable the handphone to function as a
10 cordless phone. In this case the AFU contains circuits for providing a relatively low
power radio frequency link between the phone and a cordless phone base unit
connected to a telephone line. The AFU the allows the AF circuits of the handphone
to be used in making a conventional telephone call via the telephone line. While in‘
use in this manner the handphone is not in registered with the cellular network and

15 does not incur charges from that network.

ANSWERING MACHINE
The answering machine is described in detail in Annex B. It includes a Solid

State memory for recording messages and includes an option for recording an

20  ongoing conversation between the handphone user and a called or calling party.

SERIAL BUS PROTOCOL
The serial bus provides means to establish point-to-point communication between the
Handset and the Auxiliary Functional Unit (AFU). There are three types of
25 messages transacted:
- Command messages
- Respond messages
- Status Messages
Either device i.e. the Handset or AFU may issue and respond to a set of commands.
30  All messages are binary based (with the exception of monitor status where its data

is ASCII-based for ease of monitoring). All messages are single word.
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read and unl ocked nessages. A confirmation nmessage "CLEAR ALL?" will be
shown for 10 seconds. Press CLR once to confirm Press any other key or
wait for nessage t-o0 .di sappear to abort the operation. O After the delete
operation, the phone will quit Milbox node. UNREAD MESSAGE(S) [err] If
t he handphone is turned off while there is 8ny unread pagi ng nessage(s), a

rem nder nessage "NEW PAGE" wi |l be shown upon the power up of the
handphone. [ err PhysicabIager Specificatiops he user to retrieve the unread pagi ng
nmessage(s) quickly ifryf)@e pager haSFull Dﬁplex
' ' - Asynchronous
Point-to-point link
5 Speed : 9600 BPS

Data bits : 8

Parity - None

Stop bits : 1

Command Messages: At the link level each command message will be
10 ACKed 6r NACKed by the reégiving party according to the reception of the
message. For some commands, the requested operation of the command will be
responded by a separate response message. .
The following is the list of commands that are applicable to the AFU |
providing a functionality of either a Pager or an Answering Machine.
15  Commands Relating to an Answering Machine
- Turn off the Auxiliary Functional Unit
Play back the Slot No. x
Play back current slot
Record Slot No. x
Record Current slot
Stop Play back/Record
. Turn off the Auxiliary Functional Unit
Program ’Decoder’
Commands Relating to Pager
Set Time
Read Time
Wake-up Enable/Disable
Read Page .
Delete Page
Any Unread Page
Lock Page

Unlock Page
- This Sheet Has Been Rep
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not been turned on yet, MAIL BOX ([err]) button can be used. [err] Pressing
MAIL BOX ([err]) once will: 1. Turn on the plug-in pager. 2. Enter into
mai | box node.

handphone.
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BATTERY LEVEL & LOW BATTERY ALERT [err] Share with the
10

In response to the command set the AFU reply with appropriate response
along with its Device Identification Codes (DIC). St;utus messages from the AFU
indicate certain conditions are satisfied, hence action can be originated by the main
unit. For Pager AFU these are: |

1. Page Alert ot In response to am external page
reception.
2. Out of Range : When the received messages exceeds

the maximum number of allowed

locations in the Pager.

- Real Time Clock Tick : Generated once in a minute.
~ Low Battery : . When the current battery value goes
below the preset LOW value.
EXTENDING STANDBY TIME

The use of a pager in combination with a handphone to extend the standby
time of the handphone will now be described in further detail. The pager is
preferably, but not necessarily, provided as an AFU within a battery pack, as
described above.

Four modes of operation may be defined for a cellilar phone:

(A) Full-OFF, battery not attached. In this state there is zero current drain from
the battery. The phone cannot originate a call, and cannot terminate a call.

(B)  Battery attached, "Pagullar" standby. In this state there is a small current

| drain and current going to the pagér. The phone is in OFF state. Only the
wake—up circuits in the phone are powered to detect ON/OFF key press, or

‘wake-up signals from the pager module.

(C)  Switched on, conventional standby mode. Here the cellular phone is not in
an act of conversation with the base station but is "régistcred“ and ready to
receive a call from the cellular base station. The battery drain is significant,
in the range 20 - 50 mA.

(D) Switched on, call in progress mode. Here the cellular phone is in active
communication with a cellular base station. The battery dram in this mode

is very high, typically 500 to 700 mA.

———

—_—
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24 4. _ Custom zation Al the settings described in this chapter are
stored in the non-volatile nenory of the pager. The data will be retained
when the plug-in pager is turned off. SETTING WAKE-UP OPTION [err] Enter
Menu node and go to Sub-Menu 19.2 of the Accessory Menu. MENU:

19.2 11

Modes A, C and D are conventional. Mode B is provided by phones
embodying the present invention, and provides an alternative standby mode, termed
by the inventors "Pagullar standby" which enables a greatly increased standby time.
The battery standby time is the time duration in which the cellular phone can be in

5 standby mode with a fully charged battery of pre-defined capacity measured in
mAHr. As already discussed, typically for ETACS type handphones, a standby time
of about 24 hours is achievable. In this example of the present invention, the
standby time is greatly extended through the use of a pager incorporated in the
handphone. The pager is connected to the circuits of the handphone by an interface

10  of the type described above and is independently powered from the batteries via the
handphone. When in "Pagullar standby" mode the main circuits of the handphone
are switched off. The pager however remains in a standby state in which it has a
small current drain of around 0.1 - 0.4 mA. When a call is to be made to the
switched-off handphone, then a paging signal is sent to the pager which in turn

15 transmits a control signal via the interface to the handphone to turn the handphone
ON. Two scenarios for making or terminating a call will now be described by way
of example.

Scenario A: This is a simple solution which can be implemented immediately
using existing networks and without requiring co-operation between the pager and

20  mobile phone networks. Following this scenario, the call originator uses the pager
number to make a page to the pager options pack indicating that he wants to make
contact with the cellular phone. On receipt of a paging signal, the caller’s number
is captured by the pager using caller line identification CLI. The pager then
transmits a control signal to wake-up the phone gnd communicates the CLI

25 information to the cellular phone via the interface. The caller’s number is displayed
on the handphone display automatically. Simultaneously, the handphone makes
registration with the cellular network. Should the handphone user choose to return
the call, then he or she presses the SEND key, the cellular phone dials the CLI
number, and hence is able to return the calling party’s telephone call. This approach

30 has the advantage of not requiring any modification to existing network. However
it does requirel the caller to know both the telephone number and the pager number

This is the:replacement sheet
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FUNCTI ON: WAKE UP OPTI ON DI SPLAY 1: WAKE- UP
Press STO DI SPLAY 2: >{current option} OPTI ONS: '
ENABLE DI SABLE [err] default [err] Use A or v button
view the other option and press STOto select/store the option. SETTING
ALERT OPTION [err] Enter Menu node and go t#2 Sub-Menu 19.3 of the Accessory
Menu. ' '
of the destination. On return of the call, the cellular phone is the initiator of the call

and hence has to pay that portion of the cost for the call.
Scenario B: This uses a modified mode of operation for the networks to
make the process more friendly to the user. It is however more complex to
5 implement. It requires the co-operation of the cellular and pager network operators
to include hltelligeﬁce in the network management software. Following this
scenario, the call originator makes a call to the cellular phone number. The cellular
phone network knows that the phone is switched off and hence not registered. The
cellular network then looks up in a database the equivalent pager number matched
10 to the cellular phone number. Transparently to the calling party, the cellular phone
network initiates a péging call through the paging network to wake-up the cellular
phone, awaits registration, and completeé the call when the freshly awoken cellular
phone is registered with the network.
In this way, the caller does not need to know if the cellular phone is switched
15 on, or if it has a pager option. The caller makes a "normal" call and the method of
operation is transparent Both to the caller and the called party. The cellular phone
and the pager network do the signalling automatically. While the operation of the
phone appears conventional to the user, the ability to switch off the main circuits and
leave just the pager in standby reduces a greatly increased standby time which may
20  be as long as 3 weeks.
Figure 6 illustrates scenario A discussed above, and Figure 7 scenario B.
In the following appendices, Appendix A describes in further detail the plug-
in pager module, Appendix B describes the plug-in answering machine and Appendix
C describes the proprietary serial data protocol. '
25

\

i This Sheet Has B

i

ate: 4[> [al



MENU: 19. 3 FUNCTI ON: _ PAG NG ALERT OPTI ON
DI SPLAY 1: ' . ALERT OPT Press STO DI SPLAY 2:

>{current option) OPTIONS: PAGE TONE [err]
default SILENT [err] Use A or v button view the ot her opti on and press STO

to select/store the option. SETTING THE @_OCK

APPENDIX A

\
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[err] Enter
19. 4 'FUNCTI ON:

SET CLOCK

1.

Press STO _
14

—

It_ltroduction

Menu node and go to Sub-Menu 19.4 of the Accessory Menu. MENU:
SET REAL TIME CLOXK -

25 DI SPLAY 1:

This document attempts to describe the objective features and ergonomics of the optional plug-m
pager for the 2nd Generation AMPS/TACS handphone from the end user point of view.

It is envisioned that the pager will be housed in the battery compartment. Other than
incorporating the control into the keypad and display panel of the handphone, no extra switck
and display will be provided by the plug-in pager. This document includes descriptions on the
host handphone LCD display, usage of the keys, user selectable options and modes of operations.
However, it will not cover user requirements on mechanical and performance parameters (such as
receiver sensitivity, battery life etc).

Listed below is the summary of the features:

oI IR+ > - IR IR BRI e B o

Pager on/off (independent of the handphone)
Paging Format: POCSAG

Alphanumeric

Real-Time Clock

Time-Stamped Message

Store 16 message. Each with 20 characters max.

Audible / Silent Alert (_)ptiori (p.s. w/o vibrator)
Unread Message Indication

delicated Message Indication

Out-of-Range Indication

Wake-Up Handphone Option

This Is tha fgplac'e';\;neht sheet
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Dl SPLAY:- 2: ' HH MM J CURSOR: [err] A

bl i nki ng cursor appears on the 10's hour digit. Press any digit key and t he
cursor will nove to the right. [err] May use A or v button to nove the
cursor position. Press STOto store the 3gtting or CLR to abort and quit.
SETTI NG THE PAG NG TONE VOLUME. 0 The volume of the paging tone is identical
to that of the handphone's ringing tone, which can

2. Features Review

INDEPENDENT PAGER ON/QFF

The plug-in pager can be turned on or off via the handphone’s Accessory Menu.

While the plug-in pager is powered down, only the built-in real time clock will function.

0 Once the pager is turned on, the handphone can be swntched on or off without affecting the
state of the pager.

0 If the phone is turned off and the wake-up option is disabled -(see description below), the

pager will not give alert upon reception of good page. The incoming page will be stored in

the receive buffer, which can be accessed by the user once the phone is turned on

(notification will be shown).

S O

PAGING FORMA

0 POCSAG

REAL-TIME CLOCK

0 The Real-Time Clock is always running, even if the pager is nimed off.

The clock is used for :

1. Time-stamping all incoming pages

2. Display the current time on the handphone, even if the pzger is tumed off.
The clock and time stamp will be displayed in 24-hour format. '

0 Set the time via sub-menu under the Accessory Menu.

<

<

INCOMING PAGES

Holds up to 16 alphanumeric messages.

Each message can be 20 characters long max.

The receive buffer is numbered with buffer #1 holding the latest page.

If the buffer is full, any new message will replace the oldest un-locked one in the buffer.

User may access the receive buffer by scrolling through via the Mailbox Mode.

If the currently accessed message is a phone number, user may use One-Touch Dialing to
initiate a callback.

Messages stored in the buffer can be deleted either individuzily or altogether.

OO OO OO

o
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be sel ected via Menu 10. APPENDI X B

RCE INDICATION

- 0 Source identifier: [A],[B1,[C] or [D] will be displayed together with the incoming

message to indicate its source.
KING / K1

0 Messages in the received buffer can be locked or unlocked individually.

0 Locked messages cannot be deleted unless they have been unlocked.

MEMORY RETENTION

0 Only unread messages and locked messages in the received buffer are retained when the
pager is turned off.

4 T QPTION,

¢ User may choose either alert tone or silent alert only (blinking LED only, no vibrator option

~ 1s offered).

0 The LED on the top facia of the handphone will also blink when there is an incoming page.

O Regardless of the alert tone/silent setting, “NEW PAGE” message and the time-stamped
received message will be shown for 20 seconds.

¢ If the phone is powered down, there will not be any alert tor:e or blinking LED indication.

0

If a page is received while the phone is on a voice channel, there will be “soft” beeping tone
sounded in the earpiece regardless of the alert tone/silent setiing.

UNREAD MESSAGE INDICATION.

An unread icon will always be turmed on until the all the messages are read at least once.
(This icon is dedicated to the plug-in pager and it is not utilised by the handphone)

While the received buffer is being scrolled through, the unread icon will be tumed on only if
the currently displayed page is unread.

This 18 tf\o replacement shee} -
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27 1. I ntroduction This docunent attenpts to describe the objective
features and ergononm cs of the optional plug-in answering nachine for the
2nd Gener ati on AMPS/ TACS handphone fromthe end user point of view It is

envi sioned that the solid-state plug-in gnswering nmachine. will be housed in
the battery conpartnent Ot her than incorpoerating the control into the-
keypad and di spl ay panel of the handphone, no extra switch and display wll
be provided by the plug-in deV|ce Thi s docunent

DUPLICATED MESSAGE

0 If a new paging message is identical to a previous one already stored in the received buffer,

the time stamp will be updated and the message will be placed in buffer #1.
0 “DUP PAGE” message will be shown instead of “NEW PAGE” for 20 seconds.

I-QF-, JCAT,
0 An inverse video rhessage “ouT” will be shown when the pager is out-of-range. (The

message will temporarily be suppressed if the phone enters into any display modes, such as
Menu mode, Alpha mode etc.)

I!AKEJ[BHAMQBHQNE_QBHQM

¢ The user may choose whether or not an mcommg page will automatically tum on the
handphone.

Thls is the replacement Sheet Has Been Rerlaced
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i ncl udes descriptions on the host handphone LCD display, usage of the keys,
user selectable options and node of operations. However, it w'll not cover
user requirenents on mechani cal and perfornance paraneters (such as audio

| evel s, battery life etc.). Listed below8 s the summary of the features:
[err] Menu-Driven Power On/Oif [err] 90 Séconds Pl ayback/ Record Capacity
[err] Personalized Qutgoing Message (OGW Recordi ng (15 seconds max) [err]
Factory Pre-recorded OGM (non-recoverabl e)

3. Man-Machine Interface

Since the plug-in pager is sharing the display (LCD panel and the top LED) and the keypad with
the handphone, the ergonomics of the pager are designed to be as consistent as possible to that of
the handphone.

‘Many of the icons and but:ons are shared between the handpnone and the pager. However, there
are certain buttons and icons dedicated for the plug-in pager only:

Icon . Button
ace " MAIL BOX ()
B

The Mail Box Mode (thru’ which the user may access paging messages) will be cancelled when
there is an incoming phone call. To make incoming call to have highest priority is consistent to
the basic ergonomics of the handphone.

MENU QOPERATION
0 Power on/off and configuration of the plug-in pager are accomplished through the Accessory

Menu (Menu #19).
0 The phone detects the presence of the device, and displays it as follows:

MEU TITLE ME’C‘;U

DEVICE DETECTED MENU MODE

0 Press STO to get into the sub-menu of the Accessory Menu. The structure of the sub-menu is
depicted below:

| { sheet. D
This is the replacermen This Sheet Has B

. [



[err] Security Code for Personalized OGM Recording [err] OGM Pl ayback [err]
I ncom ng Message (ICM Recording for 5 Messages (each 15 seconds max) [err]
Automati c Disable Wen Menory Full [err] Unread Message Indication [err]
Al'l ow User To Pick-Up Call Wile Recorditgg ICM [err] CLI-Tagged Recorded
Voi ce Message Al l ows One-Touch Call back‘(’OwI y for TACS systens supportl ng
CLI functions)

Acc. Menu ]
(Menu 19)
I .
i
m T T T
Sub- - Power Wake-Up Alert Option  Set Clock
Menu: (Menu 19.1) (Menu 19.2) (Menu 19.3)  (Menu 19.4)

R ON/QFF LF-T

0. Enter Menu mode and go to Power Sub-Menu 19.1.

MENU: : 19.1
FUNCTION: PAGER ON/OFF
DISPLAY 1: POWER Press STO
DISPLAY 2: >{current_option} J
OPTIONS: ON :

OFF « default

<

Use A or v button view the other option and press STO to select/store the option.

O If the plug-in pager is removed from the handphone’s battery compartment, the pager shall be
powered down automatically

0 During-power up an internal power up self-test of the pager will be done. If the test is passed,
a good key chirp will sound and a message will be shown for 5 seconds The phone will quit
Menu mode automatically.

0 There is also a short-cut to turn on the plug-in pager when there is any pendmg unread

message(s). Please refer to the section on UNREAD MESSAGES.

0 During power off, the following message will be shown for 2 seconds before quitting the
Menu Mode altogether. The ACC icon disappears indicating the plug-in is off.
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28 28 2. Featuré_s Revi ew POAER OV OFF [err] The plug-in answering
machi né can be turned.on or off via the handphone's Accessory

20

a—

STANDBY

0  After a successful power up, the display will show a Real-Time-Clock and the ACC icon will
be turn on.
0 The Real-Time-Clock display stays even if the pager is tumed off. However, the RTC display

will be temporarily suppressed under the following circumstances:
Menu Mode

Alpha Mode

Retrieving Phone Memory

Mailbox Mode

Phone is operating on voice channel
Displaying a pop-up messzge in line 1

N

| 24-HOUR  MINUTE

DEVICE STATUS

RECEIVING A PAGE

0 There are 4 different types of audio/visual alert:
LCD display

LED on the top facia of the phone

Paging Tone (user selectable on/off)
Paging Beeps in the Earpiece.

ey

ADJ!\)

O LCD DISPLAY

._R\_
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Menu. [err] Wen the handphone is turned off, the answering machine wl|l
al so be turned off automatically (only unread and | ocked voi ce nessages are
retained). [err] ‘Wen the handphone is turned on, the answering machine
Wil still remain power off by default. %his feature avoids the accidental
use of the machine when it is not inten to. [err] Once turned.on, the
answering function_ of the nmachine is not affected by. neither i %in .
access cont rentyieplicabls (f4he lonedy gowedpaavhgnetdhe pps Hée‘??é‘ffg[ﬂ{éﬁg. T@?’QH’ opiapn
shortcut is hasdeemerablethl e. WWen there is any unread messages and the
answer i ng-netid paeging message will be displayed for 15 seconds uniess RCL is pressed. Pressing this
button will reset the 15 seconds. However, UNREAD icon will always stay on.

SOURCE POP-UP MSG  MORE SOURCE NO MORE

DXL 2R

UNREAD ICON

- Source identifier (preferably in inverse video) indicates one of the 4 possible RIC.

- Pop-Up message: NEW PAGE or DUP PAGE (if message is identical to a previous one)

- More indicator (=>)(preferably in inverse video) indicates a long message (more than 10
characters). Press RCL the number of times required to view the next 10 characters, and so
on. When the end of the message is reached, press RCL shows the beginning again.

- indicates the message has more character to the right
< indicates the display has reached the end of this message

O LED ONTHE TOP FACIA OF THE PHONE

- Slow blinking for 15 seconds unless cancelled by user. User can easily distinguish it from the
case of incoming phone call. '

- Cannot be disabled by user option.

0 PAGING TONE
- Sounds for 15 seconds or cancelled by user explicitly.
- May be disabled via Alert Option.
- Evenifitis enabled, it can be suppressed when:
1. The phone is operating in voice channel.
2. The phone is ringing.

¢ PAGING BEEPS IN THE EARPIECE -
- Only works when the phone is operating in voice channel.
- Cannot be disabled by user option.

N
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Is turned off, the user may use MAIL BOX ([err]) key to turn on the machi ne
and retrieve the message. PLAYBACK/ RECORD CAPACITY [err] 90 seconds in
total (Recording chip may be cascaded if required in the future).

PERSONALI ZED OUTGO NG MESSACGE [err] Al agnits are shipped with a

non-recoverabl e factory pre-recorded OGM—whi ch the user may override with
his personalized OGM | ater. O 15 seconds nax. ’

AN AN RT

0 While the audio/visual alert is on- ooing,'press any key once to stop the alert (exception:
. POWER, END and volume keys).

0 ' Paging tone and blinking LED will be cleared but the message shown in dnsplay will remain

" till the end of the 15 seconds

RETRIEVE A MESSAGE

0 Press MAIL BOX:-(E4) key to enter into Mailbox mode. The most recent message (buffer #1)
will be displayed by default If the received buffer is empty, “NO MSG” message will be

.shown.

SOURCE MORE CHAR. MORE MSG

MAILBOX ICON

<

Source identifier (preferably in inverse video) indicates one of the 4 possxble RIC.

Pop-Up message shows the time stamp.

O More character indicator (=) (preferably in inverse video) indicates a long message. Press

RCL to view the rest. '

0 More message indicator () (preferably in inverse video) indicates that there are more
messages (both read or unread) in the received buffer. The indicator will not light when
displaying the last message. Press ¥ key to scroll down the buffer. “NO MORE” message will
be displayed when end of the buffer is reached. '

O If the message is a duplicated one, a blinking block cursor (& ) will appear in the left most

position of line 2.

O

- INITIATE, A CALL-BACK

O If the currently retrieved message is a telephone number, the user may just press SEND to

initiate a‘callback. Upon completion of the call (successful or not) the phone will quit .
Mailbox mode.

—_—
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[err] User .access to OGM recording is controlled by the |ock code of the
phone. (The | ock code is the sane as the one used for access control of the-
handphone.) [err] The recorded OGM can be previewed. [err] The renaining
75 seconds of the built-in voice recordigﬁncapacity i's hard-partitioned
into 5 slots with 15 seconds duration ea [err] Each of the voice
messageso i Thauan asagysdchat thl dSplayedin esbageirhiist dleonuorerdi mna;leu uphterthe¢ hser to

voi ce nessagermiak fifthe insinfegic igess4peqs b &dlid tm«qﬂ@he(ﬁms& syst emw th CLI
support is requir.ed)

| LQCL/IAZQCKA.MESSAQE

Each message in the received buffer can be locked or unlocked individually.

Only locked messages and unread messages will be retained when the pager is turned off.
Press STO as a toggle switch to lock and unlock the currently dlsplayed message.

Locked | messages will appear in inverse video.

O OO0

DELET] SSA

O Press and hold CLR for 1 second to clear the currently displayed message (which must not be
locked). A good key chirp will sound as a confirm tone. If the message is locked, a bad key
chirp sounds. -

O While staying at the end of the received buffer, press anc hold CLR for 1 second to clear all
read and unlocked messages. A confirmation message “CLEAR ALL?” will be shown for 10
seconds. Press GL.R once to confirm. Press any other kev or wait for message to disappear to

. abort the operation. '
O After the delete operation, the phone will quit Mailbox maode.

0 If the handphone is tumed off while there is any unread paging message(s), a reminder

message “NEW PAGE” will be shown upon the power up of the handphone.
0 In order to allow the user to retrieve the unread paging message(s) quickly if the pager has
not been turned on yet, MAIL BOX (BX) button can be used.
0 Pressing MAIL BOX (&) once will:
1. Tum on the plug-in pager.
2. Enter into mailbox mode.

BAJIERKLEZEL_&_LQHLBAZIERKAIERI

O Share with the handphone.
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29 [err] Wien the voice nessage slots is full, the answering machine will
not answer any incomng calls at all. MONITOR | NCOM NG MESSAGES [err] The
user may choose (option accessed via menu node) to nonitor all the incom ng
calls even 24

4, Customization

All the settings described in this chapter are stored in the non-volatile memory of the pager. The
data will be retained when the plug-in'pager is tumed off. :

SETTING WAKE-UP QPTION

~ O Enter Menu mode and go to Sub-Menu 19.2 of the Accessory Menu.

MENU: 19.2
FUNCTION: "WAXE UP OPTION
DISPLAY 1: WAKE-UP ~ Press STO
DISPLAY 2: >{current_option} o
OPTIONS: - ENABLE

DISABLE « default

O Use A or v button view the other option and press STO to select/store the option.

_ .

O Enter Menu mode and go to Sub-Menu 19.3 of the Accessory Menu.

MENU: 193 .

FUNCTION: PAGING ALERT OPTION _

DISPLAY 1: ALERT OPT Press STO .

DISPLAY 2: >{current_option} -~ .

OPTIONS: PAGETONE < default
SILENT '

0 Use A or v button view the other option and press STO to select/store the option.

SETTING THE CLOCK
0 Enter Menu mode and go to Sub-Menu 19.4 of the Accessory Menu.

MENU: 194
FUNCTION: . SET REAL TIME CLOCK

‘_\
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I f .the answering machine is.enabled. [err] This feature nakes the plug-in
devi ce-functional'ly conpatible to the majority of the conventional desktop
answering machi nes, where the user can nonitor calls from the speaker.
USER | NTERRUPT ANSWERI NG PROCESS 0 ‘'The yger may interrupt the machine's

automat i ¢ @ISPEANNE Process geTafyobike arter theppROEEOI s ringing. [err]
It does nopyr§pf A& 2 Whet her og_n_f\omhe answeri ng nmgchi ne has al ready pi cked

up the cal SOR: 3

0 " A blinking cursor appears on the 10’s hour digit. Press any digit key and the cursor will move -
to the right.

- 0 Mayusenor v button to move the cursor pos:tmn Press STO to store the setting or CLR to
abort and quit.

ETTING PAGIN¢ NE Vi

. © The volume of the paging tone is identical to that of the handphone s ringing tone, which can
be selected via Menu 10. -

—-END OF DOCUMENT -—
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pl ayi ng back the OGM or recording the caller's ICM 0 Once the user
presses SEND, any of the above on-going activities will be aborted. I|f
there is any inconplete recorded nessage, it will be discarded. UNREAD
MESSAGE | NDI CATION O An unread icon wlly-al ways be turned on until the all
t he voice nessages are read at | east once—(This icon is dedicated.to the
plug-in answering nmachine and it is not utilised by the handphone)-O Wile
t he received voi ce nessage sl-ots are bei ng scrolled through, the UNREAD
icon wll be '

APPENDIX B

Thls Sheet .
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turned.on only if the currently playback nessage is unread.
LOCKI NG UNLOCKI NG MESSAGES [err] Messages in the voice nessage slots can be
| ocked or unlocked individually. [err] Locked nessages cannot be del eted
unl ess they have been unl ocked. MEMORY RBFENTI ON O Only unread nessages and
| ocked nessages in the received buffer afe-retained when the answering
machi ne (or ‘handphone) is turned off This helps to avoid

out - dat ed/ unniatashrtign

This document attempts to describe the ob_|ect1ve features and-ergonomics of the optional plug-in
answering machine for the 2nd Generatlon AMPS/TACS handphone from the end user point of
view. :

It is envisioned that the solid-state plug-ir answering machine will be houses i in the battery
compartment. Other than incorporating the control into the keypad and display panel of the
handphone, no ‘extra switch and display will be provided by the plug-in device. This document =~
includes descriptions on the host handphone LCD display, usage of the keys, user selectable
options and mode of operations. However, it will not cover user requirements on mechanical and
performance parameters (such as audio levels, battery life etc.).

Listed below is the summary of the features:

Menu-Driven Power On/Off
90 Seconds Playback/Record Capacity |
Personalized Outgoing Messagé (OGM) Recording (15 seconds max)
Factory Pre-recorded OGM (non-recoverable)
Securit;Code for Personalized OGM Recording
OGM Playback |
Incoming Message (ICM) Recording for 5 Messages (each 15 seconds max) .
Automatic Disable When Memory Full
Unread Message Indication '
'Allow User To Pick-Up Call While Recording ICM
 CLI-Tagged Recorded Voice Message Allows One-Touch Callback

(B < - - e B e I e BN« R =

(Only for TACS systems supporting CLI functions)
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messages of occupyi ng val uabl e voice nenory, which may prevent the machine
from answeri ng new calls. 3. Man- Machi ne I nterface

2.

28

—

Featur evie

POWER ON/OFF

The plug-in answering machine can be tumed on or off via the handphone’s Accessory
Menu.

When the handphone is tumed off, the answering machine will also be turned off .
automatically (only unread and locked voice messages are retained).

When the handphone is turned on, the answering machine will still remain power off by
default. This feature avoids the accidental use of the machine when it is-not intended to.

Once tumned on, the answering function' of the machine is not affected by neither imposing
access control nor activating keyguard features of the handphone.

A shortcut is also available. When there is any unread messages and the answering machine

_is turned off, the user may use MAIL BOX (B4) key to turn on the machme and retneve the

message.

PLAYBACK/RECORD CAPACITY

0

90 seconds in total (Recording chip may be cascaded if required in the future).

O  All units are shipped with a non-recoverable factory pre-recorded OGM, which the user may
override with his personalized OGM later.

0. 15 seconds max.

0 User access to OGM recording is controlled by the Jock code of the phone.
(The lock code is the same as the one used for access control of the handphone.)

¢ The recotded OGM can be previewed.

- INCOMING MESSAGES

O The remaining 75 seconds of the built-in voice recording capacity is hard-partitioned into 5
slots with 15 seconds duration each.

0 Each of the voice messages is also tagged with CLI, which will also be displayed when the

voice message buffer is being scrolled through.
(TACS system with CLI support is required)
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Since the plug-in pager is sharing the display (LCD panel and the top LED)
and t he keypad with the handphone, the ergonorics of the pager are designed
to be as consistent as possible to that of the handphone. Many of the icons
and buttons are shared between the handpR8ne and the pager. However, there
are certain buttons and icons dedicated Tor the plug-in pager only: Icon’
Butt on ACC ' MAI L BOX ([err]) UNREAD

O When the voice message slots is full, the answering machine will not answer any incoming
calls at all.

MONITOR INCOMING MESSAGFES

¢ Theuser may choose (option accessed via menu mode) to monitor all the incoming calls even
if the answering machine is enabled.

¢ This feature makes the plug-in device functlonally compatible to the majority of the
conventional desktop answering machines, where the user can monitor calls from the .
speaker.

USER INTERRUPT ANSWERING PROCESS

0 The user may interrupt the machine’s automatic answering process at any time after the
~ phone is ringing.
¢ It does not matter whether or not the answering machine has already picked up the call,
playing back the-OGM or recording the caller’s ICM. -
0 Once the user presses SEND, any of the above on-going activities will be aborted. If there is
any incomplete recorded message, it will be discarded.

UNREAD MESSAGE INDICATION
¢ An unread icon will always be turned on until the all the voice messages are read at least
once. (This icon is dedicated to the plug-m answering machine and.it is not utlhsed by the

handphone)
0 While the received voice message slots are being scrolled through, the UNREAD icon will be

turned on only if the currently playback message is unread.

Ve : .

0 Messages in the voice message slots can be locked or unlocked individually.
¢ Locked messages cannot be deleted unless they have been unlocked.

O Only unread messages and locked messages in the received buffer are retained when the
answering machine (or handphone) is turned off. This helps to avoid out-dated/unnecessary
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(P.S. Refer to the MJ D docunent of the handphone for nore details) The
Mai | Box Mode (thru' which the user nmay access pagi ng nessages) will be
cancel l ed when there is an incom ng phone call. To. nmake incomng call to
have hi ghest priority is consistent to th@asi c ergonom cs of the -
handphone. MENU OPERATION [err] Power on/off- and configuration of the

pl ug-i n pagmessages afcomupyimgedaliidyl® Udhce nﬁﬁye 19)..

(Pl ease ref mswmgm@mﬁl % doc for det giiael S o’naﬁl\}gl}yun{r\r%ggg | er!rd]e#?ﬁéh‘ﬁﬁoﬁ‘ém
detects the presence of the device, and displays it as follows:
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MENU TI TLE MENU DEVI CE DETECTED MENU MODE [err] Press STOto get into
t he sub-nenu of the Accessory Menu. The structure of the sub-nmenu is
depi ct ed bel ow. 32 .

31
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3. Man-Machine Interface

Since the plug-in p'ager is sharing the display (LCD panel and the top LED) and the keypad with
the handphone, the ergonomics of the pager are designed to be as consistent as possible to that of
the handphone.

Many of the icons and buttons are shared between the handphone and the pager. However, there
are certain buttons and icons dedicated for the plug-in pager only:

Icon . Button
ACC . MAIL BOX (&X9)
UNREAD

' (P.S. Referto the MUID document of the handphone for more details)

The Mail Box Mode (thru’ which the user may access paging messages) will be cancelled when
there is an incoming phone cail. To make incoming call to have highest priority is consistent to
the basic ergonomics of the handphone. '

0 Power on/off and configuration of the plug-in pager are accomplished through the Accessory
Menu (Menu #19). (Please refer Handphone MUID doc for details on Menu mode)
¢ The phone detects the presence of the device, and displays it as follows:

MENU TITLE MEgU

DEVICE DETECTED MENU MODE

0 Press STO to get into the sub-menu of the Acceséory Menu. The structure of the sub-menu is
depicted below:
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O Press STOto get into the sub-nmenu of the Accessory Menu. The structure

of the sub-nmenu is dep| cted below. Acc. Menu (Menu 19) Sub- Power
Record OGM - Pl ayback OGM Moni t or Menu: (Menu 19.1)
(Menu 19. 2) (Menu 19. 3) nu 19.4) PONER ON OFF &

SELF- TEST [err] = Enter Menu node and go Power Sub- Menu 19. 1.

0 Press STO to get into the sub-menu of the Accessory Menu. The structure of the sub-menu s

-depicted below:
Acc. Menu
(Menu 19)
. f
. . it
J - T W 1
Sub- Power Record OGM Playback OGM Monitor )
Menu: (Menu 19.1) (Menu 19.2) . (Menu 193) . (Menu 194) -
POWER ON/QOFF & SELF-TEST

0 Enter Menu mode ﬁnd g0 to Power Sub-Menu 19.1.

MENU: : 19.1
FUNCTION: ANSWERING MACHINE ON/OFF
DISPLAY 1: POWER Press STO
DISPLAY 2: >{current_option} J '
OPTIONS: - ON '

OFF < default

¢ Use a or v button view the other option and press STO to select/store the option.

0 If the plug-in answering machine is removed from the handphone’s battery compartment, the
device should be powered down automatically '

0 During power up, an internal self-test of the answering machine will be done. If the test is
passed, a good key chirp will sound and a message will be shown for 5 seconds. The phone
will quit Menu mode automatically.

¢ There is also a short-cut to turn on the answenng machine when there is any pendmg unread

message(s); Please refer to the section on UNREAD MESSAGES. .

O During power off, the following message will be shown for 2 seconds before quitting the..
. Menu Mode altogether. The ACC icon disappears indicating the plug-in is off.

L natk
e e NG ‘ep\acame“t S .
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VENU: 19. 1 FUNCTI ON: ANSVERI NG MACHI NE ON/ OFF
Dl SPLAY 1: PONER - Press STO DI SPLAY 2:
>{current-option) OPTI ONS: ON OFF [err]
default [err] Use A or v button view the, other option and press STO to
select/store the option. [err] [If the p?ilg-l n answering nmachine is renoved
fromthe handphone's battery conpartnent, the

STANDBY

0 After a successful power up, the ACC icon will be turned on.

(P.S. Since there is no time stamping of voice messages, there will not be any bu:lt—m Real-
Time-Clock.)

ANSWERING 4 CALL

0 With the plug-in device in place, the audio/visual indications of receiving incoming calls are
identical to those of the basic handphone. '

0 GOING OFF-HOOK

- If the voice message slots are not full, the answering machine will answer the call. within a
pre-defined (factory/dealer programmable) number of rings.

- If the voice message slots are full, the machine will not answer the call. After the elapsed of
the pre-defined number of rings, a message will be displayed as follows.

POP-UP MSG : - POP-UP MSG

CUI DISPLAY ' CLI DISPLAY
0 PLAYING BACK THE OGM

- Monitoring of the on-going OGM playback is not allowed.
- A message will be displayed as follows:
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deviice shoul d be powered down automatically [err]
i nternal self-test of the answering nachine wl|

During power up, an
be done. If the test is

passed, a good key chirp will

sound and a nessage will be shown for 5

seconds. The phone w ||

quit Menu node

a short-cut to turn on the answering ma

omatically. [err] There is also
e when there is any. pendi ng

unread nessage(s).
During power off,
quitting the.,
plug-in is off.

Menu Mbde al t oget her.

Pl ease refer to the section on UNREAD MESSAGES. O

the foll owi ng nessage will be shown for 2 seconds before
The ACC icon disappears indicating the’

POP-UP MSG . :

CLI DISPLAY

RECORDING THEICM _

One second after the completion of the OGM playback, the caller will be given a 1-second
long start tone.

Recording of ICM will commence immediately after the end of the start tone. _
Monitoring of the ICM is allowed as an option. The audio out will be connected to the
earpiece or to the speaker (if the hands-free car kit is used).

At the 12th second, a short (say, 800msec) waming tone sounds to alert the caller to finish
his/her message. _ ' - '

At the 15th second, the recording stops and a continuous warning tone sounds to inform the
caller of the end of the recording session. The UNREAD icon will then be turned on.

The answering machine will initiate an on-hook after 1 second. - '

While the message is being recorded, the remaining number of voice message slots
(including the current.message) will be shown.

If there is no voice message slot available, the handphone will display a reminder message
“ANS - FOLL” upon the power up of the handphone. It serves to remind the user that the

.answering machine will not answer any further calls unless old message(s) are removed.

I_’OP-UP MSG NO.OF SLOTS LEFT
RECORDING S A o e P

Qe we [TETY
DAMIOOR

(T r ot

CuLi DISY
. shaet
e ig the rep\acament X . .
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33 STANDBY [err] - After a successful power up, the ACC icon will be turned
on. (P.S. Since there is no tine stanping of voice nessages, there wll not
be any built-in Real- Tine-d ock.) " a5

RECORDING OF OGM
0 Accessed via the sub-menu under the Accessory Menu to record personalized OGM.

0 The recording is controlled by the lock code.
0 The recordmg is guided by start tone and end tone sounded from the buzzer.

RETRIEVE A MESSAGE
0 Press MAIL BOX (B4) key to enter into Mailbox mode. The most recent message (slot #1)
will be played back by default. If the message slots are empty, “NO MSG” message will be

shown.

POP.UP MSG. MSG NO. MORE MsG

UNREAD MSG - MAILBOX ICON

Lo ]

Pop-Up message shows a standard message.
0 More message indicator (\) (preferably in inverse video) indicates that there are more
messages (both read or unread) in the message slots. The indicator will not light when-
. displaying the last message. Press ¥ key to “skip” to other messagés (i.e. scrolling down the
buffer). “NO MORE” message will be displayed when end of the slots is reached. '
CLI display depends on the support of the TACS system.
The UNREAD message icon will disappear when the voice message has been played back.-
0 After the message number {and CLI) has been displayed for 2 seconds, a short confirmation
tone will sound. This will be followed by the playback of the message.
0 When the playback of the current message is completed, the audio output will be muted. The -
machine will display the next available message (read or unread).
O The playback sequence will continue in a similiar manner untii the end of the message slots
is reached. “NO MORE MSG” message will be displayed.
O During the playback of any message, the user.may use ¥ or I key to skip to the next
message or re-start the current message respectively:

SO
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ANSVERI NG A CALL ferr] Wth the plug-in device in place, the audio/visual
indi cati ons of receiving incoming calls are identical to those of the basic
handphone. [err] GO NG OFF-HOOK - .If t voi ce nessage slots are not
full, the answering machine wll answer call within a pre-defined
(factory/deal er programmabl e) nunber of rings. - If the voice nmessage slots
are full, the machine will not answer the call. After the el apsed of the
pre-defi of wi |-l be displayed as- foll ows.

0 If the currently retrieved message contains a CLI, the user may Just press SEND to initiate a
callback.
¢ When SEND is.pressed, it does not matter whether the playback of the message has begun or
not. The playback will be aborted before the call is initiated.
¢ Upon completion of the call (successful or not), the phone will quit Mailbox mode

LOCK/ UNLOCK A MESSAGE

Each message in the received message slots can be locked or unlocked individually.

Only locked messages and unread messages will be retained when the answering machine (or
the handphone) is turned off.-

‘Press STO as a toggle switch to lock and unlock the currently displayed message.

Locked messages will appear in inverse video as follows. -

SO

oo

MSG#1 HAS BEEN LOCKED

MAILBOX ICON

DELETE MESSAGE(S)

<O

Only unlocked or read voice messages can be deleted.

Press and hold CLR for 1 second to clear the currently dlsplayed (and/or played back)
message. A good key chirp will sound as a confirmation tone.

0 While staying at the end of the message slots (where “NO MORE MSG” message is being
displayed), press and hold CLR for 1 second to clear all the voice messages. A confirmation _
message “CLEAR ALL?” will be shown for 10 seconds. Press CLR once to confirm. Press
any other key or wait for message to disappear to abort the operation. '

'O After the delete operation has been completed, the phone quits Mailbox mode.

<

UNREAD MESSAGE(S)

. . ) _\
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POP- UP M5G ) : POP- UP 'M5G CLI DI SPLAY -

CLI DI SPLAY Voi ce Message Sl ots Not Full . Voice Message Slots Full O
PLAYI NG BACK THE OGM - Mbnitoring of .t he on-going OGM pl ayback i s not
al lowed. - A nessage will be displayed as3Toll ows:

¢ If the handphone (together with the answering machine) is turned off while there is any
unread message(s), a reminder message “NEW VOICE MSG” will be shown upon the power
up of the handphone. (P.S. The answering machine is still powered off’)

O In order to allow the user to retrieve the unread message(s) qulckly, MAIL BOX (&) button
can be used.

0 Pressing MAIL BOX (B4) once will:
1. Tum on the answering machine.
2. Enter into mailbox mode.

BATTERY LEVEL & IOW BATTERY ALERT

0 Share with the handphone.

This Sheet Has Been R laced
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POP- UP M5G CLI DI SPLAY [err] RECORDING THE ICM - One second after the
conpl etion of the OGM pl ayback, the caller -will. be given a.1l-second | ong
start tone. - Recording of ICMw Il conmence i mediately after the end of
the start tone. - Mnitoring of the IC\8s allowed as an option. The audio
out will be connected to the :

4. Customization

All the settings described in this chapter are stored in the non-volatile memory of the answering
machine. The data will be retained when the device is turned off.

IV MESSAC

¢ Enter Menu mode and go to Sub-Menu 19.2 of the Accessory Menu.
¢ The access of Menu 19.2 is controlled by the lock code.

MENU: 19.2 |
FUNCTION: RECORD OUTGOING MESSAGE
DISPLAY 1: RECORD OGM Press STO
DISPLAY 2: ENTER CODE J
DISPLAY 3: ¥k xk Press {lock_code} STO
DISPLAY 4: : START AFTER N
BEEP

(Recording ...) :
: Press STO when completed
DISPLAY 5: REC DONE , J S
Exit back to Menu 19
after 3 secords

0 The buzzer will sound briefly after the correct lock code has been entered. The recording will
commence immediately after the end of the tone.

O The recording of OGM ends when either the user presses STO again, or the IS5 seconds
interval has elapsed. In the later case, the End Recording Tone will sound for 3 seconds.

G o |

0  Enter Menu mode and g0 to Sub-Menu 19.3 of the Accessory Menu.

MENU: - 193

FUNCTION:. PLAYBACK OUTGOING MESSAGE
DISPLAY 1I: P’'BACK OGM * Press STO
DISPLAY 2: PLAYING ... J

* This Sheet Has Been R
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earpi ece or to the speaker (if the hands-free car kit is used). - At the
12t h second, a short (say, 800nsec) warning tone sounds to alert the caller

to finish his/her message. - At the 15th second, the recording stops and a
conti nuous warning tone sounds to inf or_ﬁ?_t he caller of the end of the .
recordi ng session. The UNREAD icon will then be turned on. - The answering
machine will initiate an on-@akng@back...] second. - Wiile the nessage is

bei ng recorded, the remaining nunber of voice nedpags SIIMteatioriyltihé)g t he
current massage) will be shown. J

- (Exit back to Menu 19)

0 WhenSTO is pressed a beep will sound in the earpiece (assuming there is no car kit) briefly
after a 2-second delay. The playback will commence immediately after the end of the tone.
(P.S. The delay is to allow the user to position the handphone onto his ear.)

ING IC NT

0 Enter Menu mode and go to Sub-Menu 19.4 of the Accessory Menu.

MENU: 19.4

FUNCTION: MONITOR OPTION

DISPLAY 1: . MONITOR _ Press STO

DISPLAY 2: >{current_option} J

OPTIONS: ENABLE . : « default
DISABLE

O Use A or v button view the other option and press STO to select/store the option.

— END OF DOCUMENT —

T
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- If there is no voice nessage slot available, t he handphone w || display a
rem nder nmessage "ANS FULL" upon the power up of the handphone. It serves
to remnd the user that the answering machine will:"not answer any further

calls unless old nessage(s) are renoved. 4PoP- UP MBG NO. OF SLOTS LEFT CLI
DI SPLAY '

APPENDIX C
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RECORDI NG OF OGM [err] Accessed via the sub-nenu under the Accessory Menu
to record personalized OGM [err] The recording is controlled by the | ock
code. [err] The recording is guided by start tone and end tone sounded from
t he buzzer. RETRIEVE A MESSACE [err] Press MAIL BOX ([err]) key to enter
into Mail box node. The nost recent nessage (slot #1) will be played back. by
default. If the nmessage slots are enpty4l"NO MSG' nessage will be shown.

» Elite bus provides a baSlC means of point-to-point communications bctween the

followings:

I. Handset LS > Lab Tester ©

II. Handset Lo n > Factory Tester ®

I1I. Handset G > Radio Servicing Software / Field Programme- &
IV. Handset <-mmwem——--—--> Plug-in Pager O

V. Handset Lemmmmcmemamas > Plug-in Answering Machine ©®

e Each of the above device is assigned an device identifcation code (see Section 2 for
details), which needs to be sent in every commands and responses.

e There are 3 categories of messages defined:
- Command Message
- Response Message
- Status Message

o Each of the above device O to ©® may issue and respond a set of commands. Section $, 6
" and 7 indicates which messages are applicable to each device. The Lab Tester is an
exception where all defined messages are applicable. '

‘e All messages are binary-based (with the éxception of monitor status message which its
data is ASClI-based for easy monitoring). Each message word comprises of one or more
bytes. All messages are single-word.

This is the replacement shast This Sheet Has Bee
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POP- UP M5G MSG NO. MORE MSG UNREAD MSG  MAILBOX ICON [err] Pop-Up nessage
shows a standard nessage. [err]  More nessage indicator ([err]) (preferably
in inverse video) indicates that there arg nore nmessages (both read or -
unread) in the nmessage slots. The indic will not |ight when displaying
the | ast nmessage. Press [err] key to "skip" to other messages (i.e.
scrolling down the buffe " " message wi Il be displayed when end of

the slots is réache@EVIGEIX GQDRBepends on the support of the TACS

system

o The parameters field in the table refers to any additional data other than Device
Hdentication Code that needs to be sent in the message. The Device Identication Code is
used by the handset to determine if the response is applicable.

¢ Handset - No code is required.
e Lab Tester - 0xBO (derived from OxA 1 XOR 0x11)
. Factory Tester - 0xA3 (derived from 0xB2 XOR 0x11)

* Radio Servicing Software

0xD2 (deriv<d from 0xC3 XOR 0x11)

. Plug.-ln Pager - - 0xC5 (derived from 0xD4 XOR 0x11)
* Plug-In Answering - OxF4 (derived from 0xES XOR 0x11)
Macliine ' '
! —_—
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[err] The UNREAD nessage icon will disappear. when the voi ce nessage has
been played back. [err] After the nessage number (and CLI) has been

di spl ayed for 2 seconds, a short confi rr’r& on tone will sound. This will be
fol | oned by the pl ayback of 't he. message. %grr] When the playback of the
current message is conpleted, the audio output will be nuted. The nachine
w Il display the next avail abI e message (read or unread). [err] The

pl ayback sequgnce phlyisteanti PEEIBICATIONS manner until the end of the
nmessage. slots is reached "NO MORE M5G' nessage wi Il be displayed. [err]
During the playback of any nessage, the user may use [err] or [err] key to

skip to the ”?%te . Full Duplex
) Asynchronous
. Point-to-Point link
Speed: . 9600 bit per sec
_ Data Bits: 8
Parity: None
Stop bits: 1
This is the replacement shest . This Sheet Has Been Re,i



rressage- or re-start the current nessage respectively: 36 | NI TIATE A
CALL- BACK(FOR CLI -ONLY) [err] 'If the currently retrieved nessage contai-ns a
CLI, the user may just press SEND to i ni‘{4i ate a call back. :

—

4. MESSAGE STRUCTURE & FLOW CONTROL

¢ General Message Word Structure:

Message From Handset:

/] il i Ik ] B 1]
sTX | TYPE || pATA1 | DATA2 | | ETx || LrC ii

fL il I JL JL ) IL ]

Message To Handset:

| stx | TYpE | DIC | DATA1 | | Erx || LrC |

it )| i [ it ... .. Jjt J 3
STX - . Start of Transmission (0x02).

TYPE - Message type field.

DIC - Device Identification Code as defined in Section 2.

DATA - (See description of individual messages)

ETX - End of Transmission (0x03).

LRC - Longitudinal Redundancy Check. LRC is computed by XOR all the

characters from TYPE field up to ETX character inclusively. See the
following paragraphs: Sentinel(s) is not included in the calculation.
Original special characters (not “quoted” characters) are used in the
calculation.

» Flow Control: ACK (0x06) / NACK (0x15) protocol:

SENDER:

- Should not continue to send additional message word until the its last <ent message
has been acknowledged (ie. ACK received). TIMEQUT = 1 second.

- Sender should retry UP TO 3 TIMES when there is no response (ACK or NACK) or
NACK’d. The time interval between retries should be [ fo 2 second..

RECEIVER:
- Message word with r.on-zero calaculated LRC should be NACK d; otherwise, the
" incoming message should be ACK’d ASAP.

* Provisions for Full Duplex Operation:

- Special Characters:

i OilSThls is the replacement sheet #’;—/d;;{—e’l;
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[err] When SEND is pressed, it does not matter whether the playback of the
nmessage has begun or -not. The playback will be aborted before the call is
initiated. [err] Upon conpletion of the call (successful or not), the phone
will quit Mailbox mpde LOCK/ UNLOCK A MESBAGE [err] Each nessage in the
recei ved nessage slots can be | ocked or unlocked individually. [err] Only

| ocked nmessages and unread nessages Wi ll be retai ned when the answeri ng
machi ne (or the handphone) is turned off. [err] Press STO as a toggle

switch to lock a-ndlnuﬂh%gle* Bﬁraﬁfdﬁ,ri?igtpbééitﬁu SR Ay %ﬁthmégﬁcial characters may be
embedded into an on-going incoming message word (as well as the LRC). These
flow control characters is meant for a previously sent message in the opposite
direction.
- When a party needs to respond with a ACK or NACK while it is also sending its own
message, it should send ACK or NACK immediately (the ACK/NACK character .
shall not affect the LRC calculation of the message biing sent). The other party
should recognize 0x06 or 0x15 as flow control characters (not part of the message).

- A SENTINEL (0x88) is defined to notice the receiving party that the byte that
follows immediately has been be “quoted” (XOR with 0x11) before sending out. For
example,

Original Word:

u; ] N I W 1l !
o2 | 20 | 31 | o6 || 03 | irc |
[ ] L 1 I | H]
LRC = 0x00 XOR 0x20 XOR 0x31 XOR 0x06 XCR 0x03
= 0x14
Word To Be Sent:
i 0 - ) =1 T i i i
I o2 || =20 | 312 | 8 | 217 | o3 | rrc |
it A n It it JL 13 ]‘l
Sentinel 0x06
XOR
0x11

LRC = Ox14

- The transmitted LRC field is calculated with the “pre-quoted” character (i.e. 0x06 in
the above example). Similiarly, the received LRC shoulid be calculated with
“recovered” character.

. Thl - . .
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0 Locked messages W || appear in inverse video as follows. M5G#1 HAS BEEN
LOCKED MAI LBOX | CON DELETE MESSAGE(S) [err] Only unl ocked or read voice
messages can be deleted. [err] Press and hold CLR for 1 second to clear
the eurrently displayed (and/or played baék) nessage. A good key chirp wl
sound as a confirmation tone. 0O Wile staying at the end of the nessage
slots (where "NO MORE MSG' nessage i s being

S. ESSAGE

At link level, each command message will be ACK or NACK by the receiving party. For
some commands, the requested operation of the command will be responded by a separate
response message.

e Listed below is the summary all the defined commands. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
command is applicable.

TYPE Command : arameters (if an; esponse Diregtion
ACCESSORIES - PLUG-IN ANSWERING MACHINE (Available during Nohnal Mode Only)

0x00'  Turn Off Plug-In Device NONE Ans Mach Status Hset 0.8>> @
{for Ans Mach or Pagcer) _ . : (w/ Ready indication)

In order 1o turn on the answering machine, a 10ms low pulsc needs to be generated

Ox50 Play Back Stot No (0 10 5) Ans Mach Status Hse1 0.8>> @
. (w7 Slol no. indication)

Ans Mach Status
. (w7 EOM1 indication)
Ox51 Play Back Curremt NONE Ans Mach Status Hsct 0.6>> 6
Slot . (w7 Slot no. indicauon}

Ans Mach Status”
) (xw/ EOM indication) :
Ox52 Recerd Slot No (0 to 5) Ans Mach Status Hsct. 0.8>> ©
. (w/ Slot no. indication)

Ans Mach Status
' : . (w! Overflow indication)
0x53 Record Current: ) NONE : Ans Mach Status . Hs5¢,0.0>> 8
Slot 5 (w/ Slot no. indication)

Ans Mach Status
(w/ Overflow indication)

0x34 Stop Pl Back/Record NONE Ans Mach Status 210,05+ ©
cw Hrads idicar m '

Puring recording, Stop PlayBack/Recard Command shoold be ssued 1o the device before the 13 second
time stat clapsed. Otherwise, the answerng sucinne will issue s Overflow Resronse and the recording
will be stopped immedutely

This is the replacement sheet
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di spl ayed),
nessages.

press and hold CLR for
A confirmation nessage "CLEAR ALL?" w |

| second to clear

al |
be shown for

t he voice

10 seconds.

Press CLR once to confirm Press any other key or wait for message to
di sappear to abort the operation.
been conpl eted, the phone quits Mil box node.

[err]

ACCESSORIES - PLUG-IN PAGER (Available during Normal Mode Only)

0x00'

0x60

0x61

0x62

0x63

0x64

0x63

0x66

0x67

0x68

0x69

Turn Off Plug-In Device
(for Ans Mach or Pager)

NONE

Pager Status
(w/ Ready indication)

in order to turn on the pager, a low pulse (500 usec minimum) needs to be generated.

Program Decoder

Read Time

Set Time

Handset Power .

Any Unread Page

Read Page

Delete Page
Lock Previous Page
Unlock Page

Load Decoder

EEPROM Array No.
' Address/Data (5 bytes)

NONE

Time (hh:mm:ss)
Handset PWR ON/OFF
Wake-up Enable/Disable

NONE

[Latest | Current | Prev]

[Prev] All}
NONE
NONE

EEPROM Array No.

This is the replacement sheet

Date:

Pager Status
(w/ Ready indication)

Current Time (hh:mm:ss)

Pager Status
(w/ Ready indication)

Pager Status
(w/ Ready indication)

Pager Status
(retumns no. of unread msg)

Page Record

Pager Status
(w/ Ready indicalion)

Pager Status
(w/ Ready indication)

Pager Status
(w/ Ready indication)

EEPROM Array No.
Address/Data (5 bytes)

& er the delete operati on has
37 '

H.set,'O,Q)» o

006>>0

Hsct0®6>>0

Hset 08 0>>0
Hset0 8 6>>0
Hsct00e>>9

Hset00©>>0

Hscl086>>0
[scl0B©>>0
lisct080>>0

09>>080

This Sheet Has Been Replaced
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[err
whi |
will

machine is stil

retrieve the unread nessage(s) qui ckly,
Pressi ng MAI L

used. [err]

] If the handphone (together with the answering machine)
e there is any unread nessage(s),
be shown -upon the power up of the h

s turned off
a rem nder nessage "NEW VA CE MsG'
dphone. (P.S. The answering
der to allow the user to
MAIL BOX ([err]) button can be
BOX ([err]) once will: 1. Turn on the answering

powered off.) [err] |

machine. 2. Eng er | ghepBNd P MERARE

o Listed below is the summary all the defined responses. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in -
the message. The Device Identication Code is used by the handset to determine if the
response is applicable.

Parameters (ifanyi

TYPE Response Corr, Command Di.regg-ign
GENERAL - Available in all Modes

0x80 Command Status OK or INVALID . Any commands Hset>>0008
MONITORING - Available during Monitor Mode Only

0x81 Channel Status *See Below Monitor Mode Hset >> 0 &

"‘(Not Implemented Yet. Until further notice)

AIR-INTERFACE State. Channel Number, SAT, Transmit Power Level and total number of BCH errors
since last command. Response sent whenever any of the above parameters changes.

TESTING - LOAD (Available during Test Mode Only)

Load PSIM

0x82 PSIM Data See Section 8 Hse1 >>0 0 6
0x83 NAM Data See Section 8 Load NAM Hsct >>0 8 ©
0x84  UPO Data See Section 8 Load UPO Hset >>0 0 ©
0x85 Emergency Numbers Sce Section 8 " Load Emergency Numbers  Hset >>0 0 ©
0x86  Tuning Values “'See below Load Al Tuning Hset >>0 @ ©
i : Values

All attenuator values (A1-A7) in APROC

PWM values corresponding to AMPS/TACS PLO-7
0x87 EEPROM Data Data Bytes Read EEPROM Hset >>0 O
TESTING - DPROC (Available during Test Mode Only)
0x89  DPROC Status Status Reg Read DPROC " Hset >>0 © ©

Status Reg

ACCESS ORIES - PLUG-IN ANSWERING MACHINE (A vailable during Normal Mode Only)

Ox8A

Ans Mach Status ' Status Byte See Below O >>Hset 0 &
' Indications )
Power OFF Plug-In Power (OFF)
Ready Plug-in Power (ON) OR
Stop PlayBack/Record OR
Device Internal Reset
Slot No. Play Back OR
: Play Back Current Slot OR
Record OR [

is Sheet Has Been Replaced
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BATTERY LEVEL & LOW BATTERY ALERT O Share with the handphone.

Cust.onmi zation All

38 4.

the settings described in this chapter are stored in the
non-vol atile nenory of the ansmerlng

49

P

EOM
Overflow

Record Current Slot

Play Back & Voice Msg Ended.
Record & Time Slot Exceeded

ACCESSORIES - PLUG-IN PAGER (Available during Normal Mode Only)

0x8B -

0x8C

0x8D

0x8E

Ox8F

Pager Status

Unread Pages '

- Page Record

- Current Time

Decoder Data

:' Status Byte
t

Indicati
POWER OFF
READY

UNREAD MSG

No. of Unread Pages
Data & Ctrl Bits
hh:mm

EEPROM Array No.
Address/Data (5 bytes)

This is the replacement sheet
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See Below

Plug-in Power (OFF)
Plug-In Power (ON) OR
Program Decoder OR
Set Time

Device Internal Reset
Any Unread Message
Any Unread Pages cmd
Read Page

Read Time command

Load Decoder command

O>>Hset00©

9>>Hset0 2
O>>Hset0O©
O>>Hset 00O

9>>000

Sheet Has Been Re laced

T




machi ne. The data will be retained when the device is turned of f. RECORDI NG
QUTGEO NG MESSAGE(OGW [err] Enter Menu node and go to Sub-Menu 19.2 of the
Accessory Menu. [err] The access of Menu 19.2 is controlled by the |ock

code. MENU: , 19. 2 FUNCTI¥\: RECORD OUTGOl NG
MESSAGE DI SPLAY 1: RECORD OGM Press STO DI SPLAY
2: ENTER CODE - [err]

7. STATUS MESSAGE

Status messages are sent spontaneously when a determinant condition occurs.

» Listed below is the summary ail the defined responses. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
status is applicable.

TYPE Status Msg Parameters (if any) Condition - Direction

MONITORING - Available during Monitor Mode Only

0xA0"  Channel Status "See Below Any Parameter Hset>>0 @
. : Changes Value

(Not Implemented Yet. Until further notice)

Same as Type 0x80. Parameters include AIR-INTERFACE State, Channel Number, SAT, Transmit
Power Level and total number of BCH errors since last command.

ACCESSORIES - PLUC—IN PAGER (Available during Normal Mode Only)

0xAl Pager Alert Repeated Call indication Page Received O >>Hset 0 @

0xA2  Out Of Range NONE See Decoder O >>Hset 0 &
- Specs

OxA4 RTC Tick Current Time (hh:mm) . Every Minute O >>Hsct 0 @

(unless Wake-Up-Handsct
command has been revd)

0x88 Pager Status Buffer Full Ali available msg slots O >>Hset 0 @
are occupied.

Ty fe e roplscsment shaet
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DI SPLAY 3: FREE Press {lock code} STO
Dl SPLAY 4: " START AFTER : [err] BEEP (Recording
...) Press STO when conpl eted DI SPLAY 5: REC DONE

[err] Exit back to- Menu 19 after 3 secon#h_

TURN OFF PLUG-IN . 0x00
DEVICE
MESSAGE TYPE: COMMAND

" DESCRIPTION: . Turn off the plug-in devices (including the Answering

Machine and the Pager). Note that the power control of the
plug-in vibrator has not been defined yet.

MESSAGE FORMAT:

If W i =T |
[ sTx | 00 h ETX | LRrRC |
I il It 1l . |
PARAMETERS: None

EXPECTED RESPONSE: PAGER/ANS MACHINE STATUS MESSAGE (0x8A)

PLAYBACK o 0x50 .

MESSAGE TYPE: COMMAND
DESCRIPTION: Direct the plug-in answering machine to playback at the

selected slot once. The playback continues until either “Stop
Playback/Record “command is sent or the voice mail ends.
After the playback, the answering machine will advance to
next slot (but it will not wrap-around back to slot 0 if slot 5
is selected).

MESSAGE FORMAT:

f T 1 1 il =
[ stx | so0o || swor | ETX || LRC |
iL - I i [ il J

PARAMETERS:

SLOT . Select the slot number (0 to 5) of the voice message to
playback.

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

: heet
acement S This Sheet Has Been R laced
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[err] The buzzer will sound briefly after the correct |ock code has been

entered. The recording will conmence i medi ately after the end of the tone.
[err] The recording of OGMV ends when either the user presses STO again, or
the 15 seconds interval has elapsed. In | at er case, the End Recording

Tone will sound for 3 seconds. PLAYI NG BACK OUTGO NG MESSAGE (OGW) [err]
Enter Menu npode and go to Sub-Menu 19.3 of the Accessory Menu. MNENU.

19. 3 FUNCTI OPLAYBACK PLAYBACK OUTGO NG MESSAGE - 0x51
CURRENT SLOT
MESSAGE TYPE: COMMAND
DESCRIPTION: . ' Direct the plug-in answering maéhine to playback at the

currently selected slot once. The playback continues until
either “Stop Playback/Record “command is sent or the voice
mail ends. After the playback, the answering machine will
advance to next slot (but it will not wrap-around back to slot
0 if slot § is selected).

MESSAGE FORMAT:

i 1 1t ] 1l
| sTx || s1 || ETX | LRC |
1] it JL - I N
PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

B

RECORD

MESSAGE TYPE: COMMAND

DESCRIPTION: Direct the plug;in“ answering machine to record at the

' selected slot. The recording shall commence shortly (say,

within 100ms) after the Answering Machine sends a positive
status message. The recording continues until either “Stop
Playback/Record “command is sent or the voice mail time
slot expires. After the recording, the answering machine will
advance to next slot (but it will not wrap-around back to slot
0 if slot S is selected).

MESSAGE FORMAT:

I i i = i il

[ stx | 52 || swor | ETX | LrRC |

It 3L IL JL — 1 ]

PARAMETERS:

SLOT Select the slot number (0 to 5) of the voice message to

record. .

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

"This i& the replacement sheet
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DI SPLAY 1:
PLAYI NG . ..

R '._,.:.;.-.;.;.;:vié

SR gﬁ;‘ii

P' BACK OGM Press STO DI SPLAY - 2:
[err] REPLACEMENT SHEET 39 (Pl ayi ng back .
53
RECORD 0x53
CURRENT SLOT
MESSAGE TYPE: COMMAND
DESCRIPTION: . Direct the plug-in answering machine ‘to record at the
' currently selected slot. The recording shall commence
shortly (say, within 100ms) after the Answering Machine
sends a positive status message. The recording continues
until either “Stop Playback/Record “command is sent or the
voice mail time slot expires. After the recording, the
answering machine will advance to next slot (but it will not
wrap-around back to slot 0 if slot 5 is selected).
MESSAGE FORMAT:
ff == 1 ] 1l
f stx || s3 | ETX | LRC |
1 In JL It i
PARAMETERS: NONE
EXPECTED RESPONSE:

ANSWERING MACHINE STATUS MESSAGE (0x8A)

B

STOP PLAYBACK/ . 0x54
RECORD

MESSAGE TYPE: COMMAND

DESCRIPTION:

- Direct the plug-in answering machine to stop playing back
or recording. The answering machine will advance to next
slot (but it will not wrap-around back to slot 0 if slot 5 is
selected).

MESSAGE FORMAT:

I i T —; !

i stx | s¢ Jf ETX || LRC |

[ [ - I 11 J|

PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)
This is the replacement shest is Sheet Has Been Re

(> 1 Tl ||III||||I

Date:

)



[Press STOto abort any tinme] (Exit back to Menu 19) [err] Wien STO is
pressed, a beep will sound in the earpiece (assumng there is no car kit)
briefly after a 2-second delay. The playback will comence i mredi ately
after the end of the tone. (P.S. The del 84 is to allow the user to position
t he handphone onto his ear.) SETTING I CM MONI TOR OPTION [err] Enter Menu
node and go to Sub-Menu 19.4 of the Accessory Menu. MENU :

19. 4 -
"PROGRAM DECODER 0x60
MESSAGE TYPE: COMMAND
DESCRIPTION: Program the eeprom array that resided in the plug-in pager’s

POCSAG decoder PCF5001T. (There are 3 eeprom arrays of
38 bits each in the decoder, please refer to its specs for
definition. Certainly bits in the command may be ignored by
the pager which will be defined later.)

MESSAGE FORMAT:

E ] o T ] 1
I stx | 60 iiARRAY # Ii Byte 1| | Byte s || ETX || LRC |
it 0 i I ., . it I i
bit39 : bit0

PARAMETERS:

ARRAY# Select one of the 3 eeprom arrays in the decoder.

0x00 - Array 1, 0x01 - Array 2, 0x02 - Array 3
Bit 39, 38 Not used
Bit37-0 As per PCF5001T specs

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

READ TIME 0x61

MESSAGE TYPE: COMMAND

DESCRIPTION: - Read the current time maintained by the built-in real time
' : clock in the plug-in pager.

MESSAGE FORMAT:

I W 0 W

[ sTx | 61 || ETX | LRC

1L L | it H

PARAMETERS: NONE

EXPECTED RESPONSE: CURRENT TIME MESSAGE (0x8E)

e



FUNCTI ON; ' MONI TOR OPTI ON DI SPLAY 1: MONI TOR
Press STO DI SPLAY 2: >{current option} [err] OPTIONS:
ENABLE [err] default DI SABLE [err] Use A or v button

view the other option and press STO to sébect/store the option. -END OF
DG:UNENT- .

SET TIME 0x62
MESSAGE TYPE: COMMAND
DESCRIPTION: Set the current time of the built-in real time clock in the

plug-in pager. Second will be set to zero.

MESSAGE FORMAT:

¥ W ] T I
STX || 62 | HOUR ﬁ MINUTEII ETX | LRC" h
it PTI (

it It AL i

————]

PARAMETERS:
HOUR 24-hour format (0 to 23). Ten’s and one’s digits are BCD-
coded. -
MINUTE 0 to 59. Ten’s and one’s digits are BCD-coded. For example,

11:32 pm will be represented as:

02 62 23 32 03 LRC

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x38B)

This is the replacement shest Th,‘sllsl*,'i"]tliliiu&leein imn
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40 APPENDI X C 41

56
HANDSET POWER 0x63
MESSAGE TYPE: COMMAND
DESCRIPTION: Inform the pager of power status of the handset.
MESSAGE FORMAT:
ff T = i i ] 1
| stx | - 63 | pwr | WAKEUP| ETX | LRC |
i [} 11 it it i If
PARAMETERS:
PWR 0 - Handset is going to pd\\'er down. Pager to suspend
RTC Tick message (0xA4).
1 - Handset has been powered up. Pager to resume
RTC Tick message (0xA4). Reset any WAKEUP
option in the previous 0x63 command.
WAKEUP Ignore this byte if PWR = 1
0 - Do not wake up the handset even if a valid page has
been received.
1 - Wake up the handset via the serial bus if a valid

page has been received.
EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

>
j% .§§."’{ ‘::i 2

TR

ANY UNREAD PAGE

MESSAGE TYPE: COMMAND |

DESCRIPTION: Interrogate the number of unread.pages in it’s page memory.
MESSAGE FORMAT: |

ﬁ STX ﬁ 64 ﬁ ETX ﬁ LRC ﬁ

PARAMETERS: . NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

i e oamnt st “ﬁﬁ'iiﬂ‘ tiiilﬁﬁi“lll i
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| NTRODUCTI ON Elite bus provides a basic neans of pc;i nt -t o- poi nt

communi cati ons between the follow ngs: 1. Handset S
Lab Tester [err] 11. Handset - S LT > Factory Tester [err]
[11. Handset S > Radi c5'7SerV| cing Software / Field
Programme- [err] |V. Handset < eTET T - - > Plug-in Pager 0 V.
Handset- S > Plug-in Answering Machine [err]
READ PAGE | - - 0x65
MESSAGE TYPE: COMMAND
DESCRIPTION: Request for a page record as indicated. (P.S. After sending

the record, the pager should automatically advance its
internal pointer to the next record or null (if it’s the last

one)). .

MESSAGE FORMAT:
I i T ] f |
|| sTX || 65 ﬁ LocC || ETX ll LRC |
L ] N i ) | S I
PARAMETERS:

LOC . 0x00 - Send the LATEST page:

0x01 - Send the CURRENT page

0x04 - . Send the PREVIOUS page

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(indicating BUFFER IS EMPTY or END OF BUFFER), OR
PAGE RECORD MESSAGE (0x8C)

DELETE PAGE 0x66
MESSAGE TYPE: COMMAND
DESCRIPTION: : Request for a page record or all of them to be deleted from
the pager’s memory. :
MESSAGE FORMAT:
] T ] 0 )
| st | 66 | opT Il ETX || LRC ||
It il Al I [l ]
PARAMETERS:
OPT 0x00 - Delete the PREVIOUS page only. _
: ' 0x01 - Delete all pages except those that are marked as

. unread or locked.

EXPECTED RESPONSE: = PAGER STATUS MESSAGE (0x8B)

L o ' This Sheet Has Been R
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Each of the above device is assigned an device identifcation code (see
Section 2 for details), which needs to be sent in every commands and
responses. There are 3 categories of nessages defined: - Conmand Message -
Response Message - Status Message Each g the above device [err] to [err]
may issue and respond a set of conmmands™Section 5, 6 and 7 |nd|cates whi ch
messages are applicable to each device. The Lab Tester is an:

LOCK PREVIOUS PAGE " oxe7
MESSAGE TYPE: COMMAND
DESCRIPTION: ' Lock the previous page record. Locked page will not be

deleted by the pager when it goes power down. Unlike
“Read Page” command, the pager should not advance its
internal page record pointer.

MESSAGE FORMAT:

_ - ,
ﬁ stx | 67 | ETX | LrRC |
iL ' |

PARAMETERS: NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(with READY, EMPTY or END OF BUFFER indication)

UNLOCK PAGE | . 0x68
MESSAGE TYPE: COMMAND

DESCRIPTION: Unlock the previouis page record.

MESSAGE FORMAT:

f 1 i T =)

I stx | -s8 ﬂ ETX ﬁ LRC |

It I [ 1 (]

PARAMETERS:  NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
. (with READY, EMPTY or END OF BUFFER indication)

-_
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exception where all defined nessages are applicable. Al nessages are
bi nary-based (with the exception of nonitor status nmessage which its data

is ASClI | -based for easy nonitoring). Each message word conprises of one or
nore bytes. Al nessages are single-wrdsg 42

PAGE ALERT 0xA1
MESSAGE TYPE: SPONTANEOUS STATUS
DESCRIPTION: ‘Sent when there is a valid page has been received.
MESSAGE FORMAT:
|| STX i| - Al ii DIC II DUP ii ETX ii LRC
t it it it it i i
PARAMETERS:
DuUp 0x00 The latest page is nbt a Duplicated one

0x01  The latest page is a Duplicated one.
(P.S. The pager shall replace the timer stamp of the old page
with the new one, and place the page to the top of its buffer.)

0xA2
MESSAGE TYPE: SPONTANEOUS STATUS
DESCRIPTION: Sent the paging receiver goes out of range or back in range.
MESSAGE FORMAT: '
I s 1 i 1 ] 1
I sxx || a2 | bpic | starus| ETX | LRC |
It it IL I i [ —J}
PARAMETERS:

STATUS 0x01 Out-Of-Range
' 0x00 In Range
—
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2. DEVI CE | DENTI CATI ON CODE The paraneters field in the table refers to
any addi.tional data other than Device lIdentication Code that needs to be
sent in the message. The Device Identication Code is used by the handset to
determne if the response is applicable. doerr] Handset

No code is required. [err] Lab Tester - 0xBO (deri ved
from OxAl XOR Ox11l) Factory Tester - OxA3 (derived from OxB2
XOR 0x11) [er i vicing Software - 0xD2 (derived from O0XC3
XOR Ox11) RTé&TickK” 0xA4
MESSAGE TYPE: SPONTANEOQOUS STATUS
DESCRIPTION: Same as message Ox8E every minute unless “Handset
Power” message with power down indication has been
received.
—- END OF DOCUMENT ~--
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[err] Plug-In Pager OxC5 (derived from OxDA_XQl-Qe;H:)————
[err] Plug-In Answering - OxF4 (derived from QxE
Machi ne 43 3 PHYSI CAL LAYER SPECI FI CATI ONS | |“I “ |“|

4361
CLAIMS

1. A battery-powered portable electronic device (1) including an interchangeable
battery pack (2) fitted to a main unit of the device, characterised by an auxiliary

5 functional unit (AFU) (10) contained within the battery pack and arranged to
communicate data bidirectionally with circuits within the main unit of the device, the
auxiliary functional unit (10) thereby performing the auxiliary function in conjunction
with the said circuits within the main unit (1) of the device. o
2. A device according to claim 1 in which the physical interface (3) between the

10 Dbattery pack-(Z) and the main unit (1) comprises a multiplicity of contact pins
arranged in a linear array with a battery ground contact pin at one end of the array,
a battery +ve contact pin at the other end of the array, and at least one data pin
between the said battery contact pins and connected to the auxiliary functional unit.
3. A device according to claim 2 in which the interface (3) includes 2 data pins,

15 one carrying data unidirectionally from the AFU ‘to the main unit, and the other
carrying data unidirectionally from the main unit to the AFU.

4. A device according to claim 1, 2 or 3 in which the main unit of the
device includes a user input device (7) and is arranged to communicate control
signals to the auxiliary functional unit (10) in response to a user input.

20 5. A device according to any one of the preceding claims in which the interface
(3) for the battery pack includes a connection for the transmission of power from the
main unit to the auxiliary functional unit (10).
6. A device according to any one of the preceding claims, in which in a standby
modt: of the device only the auxiliary functional unit (10) is powered, and the_

25 auxiliary functional unit is arranged subsequently to switch ON power to the main

- unit. '

7. A device according to claim 6, in which the auxiliary functional unit (10)
switches ON the main unit in résponse to a signal received from a source external
to the device.

30 8. A device according to any one of the preceding claims, in which the device
(1) is a cellular telephone.
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9. A device according to claim 8, in which the auxiliary functional unit (10) is
a pager.
10. A device accordmg to claim 8, in which the auxxhary functional unit (10) is
an answering machine. '

5 11. A device according to claim 8, in which the auxiliary functional unit (10) is
a vibratmg silent alarm.
12. A device according to claim 8, in which the auxiliary functional unit (10) is
a cordless phone. .
13. An interchangeable battery pack (2) arranged to be fitted to the main unit of a

10  portable electronic device,. characterised by an auxiliary functional unit (10)
contained within the battery pack and arranged to communicate data bidirectionally
with circuits within the main unit of the device, the auxiliary functional unit thereby
performing the auxiliary function in conjunction with the said circuits within the '
main unit of the device '

15- 14. A cellular telephone, characterised by a pager module powered independently
of the primary telephony circuits of the telephone and arranged to wake-up the said
telephony circuits when a paging signal is received.

15. A cellular telephone according to claim 14, in which the pager module is
arranged to communicate caller line identification (CLI) data to the primary

20 telephony circuits.

16. A cellular telephbne according to claim 15, in which the primary telephony
circuits are arranged to display to the user the CLI data received from the pager
module. -

17. A cellular telephone according to any one of claims 14 to 16 in which the

25 primary telephony circuits are arranged to make a registration with the cellular |
network automatically after powering-up in response to a paging signai.

18. A cellular telephone according to any one of the preceding claims, in which
the pager is contained in an interchangeable battery pack fitted to the phone. |
19, A cellﬁlar telephone according to any one of the preceding claims, in which the
30  pager is arranged to communicate data bidirectionally with the primary telephony

" circuits via the connection between the battery pack and the main unit of the

telephone.
This Sheet Has Been Rerllaced
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44 4.  MESSAGE STRUCTURE & FLOW CONTROL * General Message Word Structure:
Message From Handset: STX TYPE DATAl  DATA2 ETX

LRC Message To Handset:
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20. A method of operating a cellular telephone includirllg placing the telei:hone in
a standby mode to reduce power consumption, characterised in that in standby mode '
power to the primary telephony circuits is turned OFF and power to a pager module
remains ON, and in that the pager module, on subsequently receiving a pager signal,
switches ON power to the primary telephony circuits.
21. A method according to claim 20, in which the pager module receives caller
line identification (CLI) data and communicates the said CLI data to the primary
telephony circuits.
22. A method according to claim 21 in"which the primary telephony circuits
display the CLI data received from the pager module.
23. A method accordmg to any one of claims 20 to 22, in which the telephony
circuits make a registration with the cellular network émtoinatically after waking-up
in response to a paging signal. '
24. A method of operating a cellular telecommunications network characterised
by trensmlttmg a pager signal from the network to a cellular telephone receiving the
pager signal in a pager module in the cellular telephone while the primary telephony
circuits of the cellular telephone are p_owered—down, switching ON power to the
primary telephony circuits in response to the ‘pager signal, and subsequently
establishing a connection between the said primary telephony circunits and the
network. a | '
25. A method according to claim 24, further comprising:
receiving at the cellular network exchange a destination cellular telephone

- mumber from a call originator; and

only when the destination cellular telephone is determined net to be registered
with the cellular network then outputﬁng from the network exchange a pager signal,
and otherwise establishing a connection directly with the primary telephony circuits
of the destination cellular telephone.

26. A method according to claim 25, in which the network exchange stores a
- record of destination numbers and corresponding pager numbers, and when the

destination cellular telephone is determined to be not registered powered-down then

retrieves the corresponding pager number for use in signalling the pager module.

This Sheet Has Been Reilaced




STX TYPE DI C DATAl .. ETX LRC STX - Start

of Transm ssion (0x02). TYPE - Message type field. DIC -
Device lIdentification Code as defined in Section 2. DATA - (See
description of individual nmessages). ETX - End of Transm ssion
(0x03). LRC - Longi tudi nal Redundancy Check. LRC is conputed by

XOR all the characters from TYPE field up to_l_gTX' character inclusively. See
t he o ' 64 _

ABSTRACT
BATTERY POWERED DEVICE

5 A battery powered portable electronic device includes an interchangeable
battery pack (2). The battery pack is fitted to the main unit (1) of the device. An
auxiliary functional unit (AFU) (10) is contained within the battery pack (2). It
communicates data bidirectionally with circuits within the main unit (1) of the
device. The auxiliary functional unit thereby performs an auxiliary function in

10  conjunction with the circuits in the main unit of the device. The auxiliary functional
unit may be a pager and the main unit may be a cellular telephone. Then in a
standby mode the phone circuits are switched off and the pager only left powered-up.
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foll owi ng paragraphs: Sentinel (s) is not included in the cal cul ati on.
Original special characters (not "quoted" characters) are used in the
calculation. * Flow Control: ACK(0x06)/NACK(0x15) protocol: SENDER: -
Shoul d not continue to send additional nessage word until the its |ast sent
nmessage has been acknow edged (ie. ACK received). TIMEOUT= 1 second. Sender
should retry UP TO 3 TI MES when there is no response (ACK or NACK) or
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NACK d. -The time interval between retries should be 1 to 2 second.
RECEI VER - Message word with non-zero cal acul ated LRC should be NACK d .
ot herwi se, the incom ng nmessage shoul d-be ACK d ASAP. [err] Provisions for

Ful | Dupl-ex Operation: - Special Characters: STX . ' - 0x02 ETX
- 0x03 ' : : -
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0x06 NACK

i s possible that any, of - the above

It

0x88 ACK
dupl ex operati on,

45 |.n full
speci al characters may be
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enbedded into an on-goi ng i ncom ng nessage word (as well as theLRC). These
flow control characters is neant for a previously sent nessage. i-n the
opposite direction. Wien a party needs to respond with a ACK or NACK while
it is also sending its own nessage, it should send ACK or NACK i mredi ately
(the ACK/ NACK character shall not affect the LRC cal cul ation of the nmessage’
being sent). The other party should recognize 0x06 or Ox 15 as fl ow control
characters (not part of the nessagqa "A SENTI NEL (0x88) is defined to
notice the receiving party that theJE&te t hat

S500
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THERMISTOR AND POLYSWITCH MUST BE IN CONTACT

WITH THE SIDE OF THE BATTERY.

a
1
o
g% L
N nd -
E-—c
x ks W
o N a
Eu : o =
[=3 . X
52. . 8
e D 3) e
= ]= =
i 5
&
| \,ﬂﬂﬂﬂn”ﬂﬂﬂﬂ
N [[1]11
a< e
=t=0 X
L] ZE3 WGy
Oﬁ a \HN¢M
Q. auEdl<z
D Zowz ald
Esdu-~-0n«+
(&8 an_Zzook
FZUEEun,, o
i LSoSaduSas
Lo b=t =11~ t ="
P el
c88cessees
. : - This Sheet Has Been Reﬂlaced
This is tha replacement shaet : _ I IIIIIII |III" I"I Il I



follows i mediately has been be "quoted" (XOR with 0x11) before sending

out. For exanple, Oiginal Wrd: 02 20 31 06 03 LRC LRC
= 0x00 XOR 0x20 XOR 0x31 I XOR 0x06 xOR 0x03 02 20 31
8 8- 17 _ 03 LRC Sentinel 0x06 XOR S
577
. Data ' Interface to
Paging —1 POCSAG |, A .
‘ X = Microprocessor Q—_——'_@
) Decod Handphone
. Enable ccoder
Receiver
Fig. 5A and 5B
Microprocessor Memory and Interface to
i 'E ' é input output % : %
controlling Pager
the handphone . devices
Fig. 5C
-
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LRC = ) Ox 14 The _transm'tted,LRC field is calculated with the
rg;:i-qugtﬁdRC cEarfigtgr (i I e. 0x06 in the above exanple). Simliarly, the
ve shou e calculated with "recovered" ’
ved LRC on char_ act er. 5.

o1

FIG. 6
Paging \
Paging _Command
Phone switches ON and
CLI is displayed. Press
Send to complete the call
Call returned /
Conversation /
Caller( Initiatdr) Network Handphone being called
SCENARIO A
( Can be implemented immediately)
. g /
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At link |level, each command nmessage will be ACK or NACK by the receiving
party. For some commands, the requested operation of the command will be
responded by a separate response nessage. Listed below is.the summary al

t he defined commands. The paraneters field in the table refers to any
addi ti onal data other than Device |dentication Code that needs to be sent
in the nessage. The Device ldentication Code is used by the handset to
determne if the conmmand is applicaphp. [err]

FIG. 7

Calltomobile e -
' \ Network assisted

translation

Paging Command p

/

Registration

Handphone wake-up

/ a_-_“ connect

Caller(Initiator) Network Handphone being Called
(initially in power off)

SCENARIO B
( User Friendly Approach, but requires Ngt_work co-operation)
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TYPE - Conmand
Di re&ti on -A
Mode Chl y) I
Mae fr Stat S

Paranmeters (if any) —Response..

Turn Of Plug-1n Device NONE
Hset 0.0>> [err] (for_1Ans Mach or Pager) pais 05 APR

SSO?I ES - PLUG | NANSVERI NG MACHI NE ( Avai | abl 4’ dENG:: NOL@'&L

(w Ready wrrdncatlon) In order to turn on the answering machi re:-a-10/s:Low.

pul se needs 0

5) - Ans Mach Status
i nd| cation) AnsB TO THE INVENTION

10

15

20

25

Pbe generated 0X5(BATTER'W§;®ERED DEVICE Slot No (O to |
0. Terr |_a[>> err]

(w Slot no.

The present invention relates to a battery powered electronic device and
particularly, but not exclusively, to battery-powered cellular telephones, and methods

- of operating cellular telephones and cellular telephone networks.

In designing consumer electronics products - such as cellular telephones,
other communications or data processing equipment or audio-visual equipment such
as camcorders - there is a general need to provide improved performance and
additional operational features so as to enhance the attractiveness of the product to
the consumer. On the other hand, for each such product there is usually a sector of
the market which is extremely price sensitive. For this part of the market there is
a need to strip out all but the most essential features in order to minimize the price.
These conflicting needs can be met by providing different designs for the different
market sectoré, but then there is a loss of the economies of scale which might
otherwise be obtained.

Another important design factor in the manufacture of battery-powered
products is the need to maximise battery life. Particularly in relation to cellular
telephones, the maximum standby time, that is the time for which the telephone can
be left not in active communication but in readiness to receive a call, is an important
performance parameter. It is, for example, one of the most fre_quently quoted
parameters in comparative reviews of such phones. Despite the practical and
commercial importance of this parameter, it has not hitherto proved possible to
extend the standby time for a typxcal ETACS phone much beyond 24 hours using a
600 mAHTr battery.

SUMMARY OF THE INVENTION ,

Accordmg to a first aspect of the present invention, there is provided a
battery-powered 'p.ortable eléctro;ﬁc device including an interchangeable battery pack
fitted to a main unit of the device, characterised by an auxiliary functional unit



(w EOMindication) 0x51 Pl ay Back Current NON

Ans -Mach St at us Bset [err] Slot

(w Slot no. indication) Ans Mach Status (W EOMindicatio 0x52[]8

" Slot No (0 to 5) Ans Mach Status 2 [err] (Rptesl.ot...ng,.

i ndi tation) Ans Mach Status BEERESS
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‘contained within the battery pack and arranged to communicate data bidirectionally
with circuits within the main unit of the device, the auxiliary functional unit thereby
performing the auxiliary function in conjunction with the said circuits within the
main unit of the device. | '

By an auxiliary function is meant a function which adds to or enhances the
primary flmctioning of thé device and not merely charge management or 6ther
functions of the type conventionally associated with battery packs.

This aspect of the present invention takes advantage of the fact that the
battery-powered electronic device necessarily has at least one interchangeable module
and associated interface, namely that of the baﬁery pack itself. By providing
auxiliary functional units which fit within the battery pack, and using the enhanced
battery pack interface, the invention makes it possible for the same basic unit to
provide different levels of function for different sectors of the market, while

maintaining maximum economies of scale. All this is achieved without adding

significantly to the size, complexity or cost of the base-level model, since no

additional interface is required.

In the case of a cellular telephone, the auxiliary functional unit might
comprise, for example, an answering machine, a silent vibrating alarm, a cordless
phone or a pager as discussed below in relation to the other aspects of the invention.
The unit may provide two or more such functions in combination, for example both
an answering machine and a pager.

Preferably the main unit of the device includes a user input device and is
arranged to communicate control signals to the auxiliary functional unit in response
to a user inpuf. “The user input device might be, for example, the keypad of a
cellular telephone and may be used to program and control the auxiliary functional
unit via the battery pack interface.

Preferably the interface for the battery pack includes a connection for the
transmission of power from the main unit to the auxiliary functional unit.

Although the auxiliary unit is located adjacent the battery power supply, it is
found to be advantageous for many purposes if it is not directly connected to the
batteries, but receives its power via the main unit. This reduces the need for power

switching or control circuitry within the auxiliary unit.

ARRCHEE™




(w Overflow indication) 0x53 Record Current

Ans -Mach St atus [err] Sl ot rREPLACEMENT SHEE
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According to a second aspect of the present invention, there is provided a
cellular telephone, characterised by a pager module powered independently of the
primary telephony circuits of the telephone and arranged to power-up the said
telephony circuits when a paging signal is received. |

This aspect of the invention takes a nbvel approach to the problem of
extending the standby time of a cellular telephone. Instead of attempting to enhance
the batteries or to reduce the power drain of the telephony circuits, the present
inventors have added to the telephone a pager module able to "wake-up" the phone
on receipt of a pager signal. This allows the main circuits to be turned OFF and so
reduces the battery drain from the 20 to 40 mA conventionally associated with
standby mode to a much lower level, typically around 0.1 - 0.4 mA, associated with
the drain current of the pager in standby. By using the pager to provide the standby
function, the inventors have been able to extend the standby lifetime of the phone
from around 24 hours to as long as 3 weeks, thereby doing away with the need for
daily recharging of the batteries.

Preferably the pager module is arranged to communicate caller line
identification (CLI) data to the primary telephony circuits.

Preferably the primary telephony circuits are arranged to display to the user
the CLI data received from the pager module. | '

Preferably the primary telephony circuits are arranged to make a registration
with the cellular network automatically after powering-up in response to a paging
signal.

It is found to be particularly advantageous to have the pager use CLI data to

; ready the telephone to make a return call to the caller at the press of a button, should

the user wish to do so.

The pager is preferably fitted within a battery pack, in accordance with the
first aspect of the invention. In this case, preferably the pager is arranged to
communicate data bidirectionally with the primary telephony circuits via the

connection between the battery pack and the main unit of the telephone.



will be stopped i mediately ACCESSORI ES- PLUG I N P : T?@‘TB.LQ dur| ng
Nor mal Mode Only) 0x00' Turn OFf Plug-In Device LACTRIED
Pager Status [err] (for Ans Mach or Pager
(W Ready indication) In order to turn on the pager, P@‘W‘*DLQ‘SE'?'EBO -usec
m ni fium needs to be,n?enerat ed.

¢ phone may be arranged so that the user can choose between one mode

in which, after the completion of the call, the pnmary telephony circuits are powered

down again, or a second and alternative mode, in which at the completion of the call

the telephony circuits remain powered, giving'the user the option of making a further
5 call.

According to a third aspect of the present invention, there is provided a
method of operating a cellular telephone including placing the telephone in a standby
mode to reduce power consumption, characterised in that in standby mode power to
the primary telephony circuits is turned OFF and power to a pager module remains

10  ON, and in that the pager module, on subsequently receiving a pager signal, switches
ON power to the primary telephony circuits.

Optionally, at ‘the end of the conversation upon detection of mobile/network
release, cellular phone primary circuit power may be switched OFF, and power to
the pager remains ON, ready for the next incoming call.

15 According to a fourth aspect of the present invention, there is provided a
method of operating a cellular telecommunications network characterised by
transmitting a pager signal from the network to a cellular telephone, receiving the
pager signal in a pager module in the cellular telephone while the primary telephony
circuits of the cellular telephone are powered-down, switching ON power to the

20  primary telephony circuits in response to the pager signal, and subsequentl)-'
establishing a connection between the said primary telephony circuits and the
network.

Preferably the method further comprises receiving at the network exchange
a destination telephone number from a call originator; and '

25 only when the destination cellular telephone is determined to be not
registered, then outputting from the network exchange a pager signal, and otherwise
establishing a connection directly with the primary telephony circuits of the
destination cellular telephone.

Preferably the network exchange stores a record of destination numbers and

30  corresponding pager numbers, and when the destination cellular telephone is
determined to be not registered then retrieves the corresponding pager number for

use in signalling the pager module.



0x60 Pr ogr am Decoder EEPROM Array No. { = Pager‘ SI at us |

[erri Address/Data (5 bytes) (w Ready indication) 0x61 , Read :
NONE . Current Tinme (hh; mm ss) [erri.. OXGGG F§%ma
Ti me (hh: mm ss) Pager Status 5 [err] (W Ready

i ndi Cat | 0x63 dset Powe PR ONOF o
Pager Stat L THS Frosgnt inpeiants prescl ip Exiepdig cellphone stapdiy; fime can be

i ndi cation) OX§gpl @i teleph
Pager St at us plemefitdd éﬂﬂgﬁaﬂsﬁé isting telephone M@\¥ager networks. This however

requirés the caller to have both the telephone nuinber and pager number of the
destination. This can be avoided, and the invention nnplemented in a manner
5 transparent to the user, if the network exchange logs when a given phone is not
registered, and then retrieves and uses the corresponding pager number from a
database to transmit it on the pager network thereby switching ON the phone and

enabling a connection to be made.

10  BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention in its different aspects will now be described
in further detail, b}; way of example only, with reference to the accompanying
drawings in which:
Figure 1 is a block diagram which shows schematically a device embodying
15 the present invention;
Figures 2A and 2B are a front elevation and side elevation respectively of the
device of Figure 1;
Figure 3 is a sectional view of a battefy pack incorporating a pager;
Figure 4 is- a sectional view of a battery pack including an answering
20 machine; and block.
Figures SA ﬂfB are eseu-'ﬂgiagrams for the pager of Figure 3 and 5C
shows the interface for the pager or other AFU;
Figure 6 is a diagram illustrating a first method of operation for a network;
and

25 " Figure 7 is a diagram for a second method of operation for a network.

DESCRIPTION OF EXAMPLES
A battery-powered portable electronic device, in the present example a hand-
held cellular telephone or "handphone" 1 includes an interchangeable battery pack
30 2, which is fitted to the main body of the handphone 1 and is electrically connected
to the handphone 1 via an interface 3. The handphone 1 includes a power

management circuit 4, a control microprocessor 5 and telephony transmission/



(returns no. of unread nsg) 0x65 Read Page

I[Derr']' Current [err] [Prev] [Pagia Record [err]| 0X66 T
age Prev [err] Al] Pager #t atu
[err] (W Ready indication) 0x67 Lock Pr 8vi ous Page i ﬁﬁl@‘ﬁg’? g

N o 21US reception cireuiff 4] A ey TR0 d ﬁdéscﬁ‘tds&nﬁtp% BBvipe, Aégmg SR
i ndi cati on) dialling of numbers, and also for programming of the different functlons of the
| bandphone 1. The number dialled, and other indications relating to the functioning
of the phone are displayed on an LCD 8. These primary circuits within the
5 handphone 1 are all conventional in’ construction, and so will not be described in
further detail here. :

Figures 2A and 2B show the external features of the handphoné 1 and battery
pack with AFU 2. As is conventional with handphone battery packs, the battery
pack when fitted to the phone is normally held rigidly to the body of the device with

10  a connection established to the circuits of the handphone 1 using a pin and contact
arrangement. However, the pack may be released when, for example, it is decided
to recharge the batteries.

In the present exampie the handphone uses a transmit frequency band from
872 MHz to 905 MHz and a receive frequency band from 917 MHz to 950 MHz.

15 It operates in power class 4 with duplex spacing of 45 MHz and channel spacing of
25 KHz. The phone can access 1320 channels. It communicates using FM
modulation with FSK Manchester coding. In this example, the phone has physical
dimensions of 149 x 55 x 26.5 mm. It includes a 2 x 12 dot-matrix supertwist LCD
with back lighting.

20 For conventional operation, in' which the battery packs serves only to provide
power to, the handphope 1, then the pack may contain conventional AA (NiCd)
batteries. Alternatively, as in the example illustrated, prismatic NiMH or NiCd
batteries may be used. Iﬁ this case, the battery pack holds in addition to the batteries
an aux111ary functional unit (AFU) 10. .

25 The batteries 9 supply power to the handphone 1 via the interface 3. The
AFU 10 receives power from the handphone 1 via the interface and communicates
data bidirectionally with the handphone 1 via the interface. It may be programmed
and controlled via the keypad 7 and microprocessor 5 in the handphone 1. In a first
example illustrated in further detail in Figures 3 and SA%ﬂ%e AFU is a pager. As

30  will be described in further detail below, this functions in combination with the
circuits in the handphone 1 to extend greatly the standby time of the handphone.



0x69 Load Decoder EEPROM Array No. E:aty }

No. *- [err] Address/Data (5 bytes) 6. RES ,‘?"\:j%‘:?i :
Listed below is the sunmary all the defined, responses. Th ar aneters field:
in the table refers to any additional data ‘other than Devi\c +dentrcatlon

Code”that needs to l)\es ?e%'ﬁtm fl’lgure 3, the casework for the battery pack 2. is divided at
approximately half its height by an internal wall 31. A PCB 32 mounted on one side
of the dividing wall 31 provides the circuits of the pager. Four prismatic batteries
33a to d are contained in the pack below the dividing wall 31 and are electrically

S connected to the pack output pins 34 via contact pads 35. The pack includes a
thermistor 36 (SEMITEC 103 AT-2) and a poly-switch 37 (RAYCHEM SRP200).
These both serve as safety devices to protect against overheating of the pack when
charging. A ferrite antenna 38 mounted directly on the PCB picks up the paging
signal transmitted by the pagmg network to the pager.

10 The output pins from the packjare shown in further detail in Figure ;F It
comprises 10 pin contacts having a pitch of 2.54 mm. The battery ground and
battery positive contacts are located at the extreme ends. This is found to give better
electrical performance. The pin labelled Pwr-to-Acc provides a power input signal
to the accessory pack. The AFU electronics therefore only get the power when the

15 pack is mounted on the main electronics. This therefore provides an interlock
mechanism for the powering-up of the AFU. " Select line 1 and 2 are logic inputs
to the main electronics indicating the type of AFU being operated. The transmit data
and receive data pins communicate signals carrying proprietary protocol information

~ between the main electronics and the AFU electronics and provide data transactions

20 in respect of the pager, answering machine or other AFU.

The interface between the battery pack including the AFU and the main
electronics, i.e. the main circuits of the handphone in the present example, uses a
proprietary serial protocol designed to provide maximum flexibility and ease of
communication. It has two basic data formats. One to carry messages from main

25 electronics to enhancement (i.e. AFU) electronics, the other in the reverse direction.
The protocol defines message type fields, device identification code fields, and
longitudinal redundancy check (LRC) fields, in addition to data fields. It provides
a mechanism for acknowledgement of data transactions between the main electronics
and the enhancement (AFU) electronics. .

30 In a second example shown in Figure 4, the AFU 10 contained within the

battery pack 2 is an answering machine. As in the previous example, the electronics



the nmessage. The Device ldentication Code is used by the ha,ndset te

determine if the response is applicable. TYPE Response L e )
Paraneters (if any) Corr. Command ‘Di recti ofi® (%JEMR ]99{A :
vailable in all Mdes 0x80 ~ Commarid Stat u8 OK or TNVALID - ./

Any Commrands . [err], MONITORING - Avajl able durin nitor :

Only 0x81 cifgh the  ansy machine are Pm"ldsgés B@?@ﬁ% mounted on & dk/’?d%malldﬂ

Mode of thé ﬁﬁt‘i&ry(ﬁ@;,' op! SRRt R FY&§lre Wntil further notice)
' A variety of other options are possible for the AFU. For example, it may
comprise a silent vibrating alarm to be used when desired in place of the usual audio

5 ringing tone of the handphone 1. The operation of the answering machine is
described in further detail below.

CORDLESS PHONE |

A further option is that the AFU may enable the handphone to function as a

10 cordless phone. In this case the AFU contains circuits for providing a relatively low
power radio frequency link between the phone and a cordless phone base unit
connected to a telephone line. The AFU the allows the AF circuits of the handphone

to be used in making a conventional telephone call via the telephone line. While in

use in this manner the handphone is not in registered with the cellular network and

15 does not incur charges from that network.

ANSWERING MACHINE _
The answering machine is described in detail in Annex B. It includes a Solid
State memory for recording messages and includes an option for recording an

20  ongoing conversation between the handphone user and a called or calling party.

SERIAL BUS PROTOCOL .
Thei_ serial bus provides means to establish point-to-point communication between the
Handset and the Auxiliary Functional Unit (AFU). There are three types of
25 messages transacted: |
- Command messages
- Respond _messages
- Status Messages
Either device i.e. the Handset or AFU may issue and respond to a set of commands.
30  All messages are binary based (with the exception of monitor status where its data

is ASCII-based for ease of monitoring). All messages are single word.
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5 Speed : 9600 BPS

Data bits : 8

Parity - : None

‘Stop bits : 1

Command Messages: At the link level each command message will be
10  ACKed 6r NACKed by the receiving party according to the reception of the
message. For some commands, the requested operation of the comniand will be
responded by a separate response message.
The following is the list of commands that are applicable to the AFU
providing a functionality of either a Pager or an Answering Machine.
15 Commands Relating to an Answering Machine
Turn off the Auxiliary Functional Unit
Play back the Slot No. x
Play back current slot
Record Slot No. x
Record Current slot
Stop Play back/Record
Turn off the Auxiliary Functional Unit
. Program ’Decoder’
Commands Relating to Pager
Set Time
Read Time
Wake-up Enable/Disgble
Read Page
Delete Page
Any Unread Page
Lock Page
Unlock Page

20
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Read EEPROM [err] TESTING - DPRCC (Avai l :, | e during Test M .
ode Only) 0x89  DPROC Status . tatus Reg || Dot ..o AP0 148
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MACHI NE (Avail abl e dyf rddgodNar i3Pthe 'Wafifindndl sk the AFU reply with appropriate response
' along with its Device Identification Codes (DIC). St?.ms messages from the AFU
indicate certain conditions are satisfied, hence action can be originated by the main

unit. For Pager AFU these are:

5 1. Page Alert e In response to an external page
reception.
2. Out of Range :  When the received messages exceeds

the maximum number of allowed

locations in the Pager.

10 3. - Real Time Ciock Tick  :  Generated once in a minute.
4.  Low Battery : "When the current battery value goes
below the preset LOW value.
EXTENDING STANDBY TIME
15 The use of a pager in combination with a handphone to extend the standby

time of the handphone will now be described in further detail. The pager is
preferably, but not necessarily, provided as an AFU within a battery pack, as
described above.
Four modes of operation may be defined for a cellular phone:
20 (A) Full-OFF, battery not attached. In this state there is zero current drain from
the battery. The phone cannot originate a call, and cannot terminate a call.
(B)  Battery attached, "Pagullar" standby. In this state there is a small current
drain and current going to the pagér. The phone is in OFF state. Only the
- wake-up circuits in the phone are powered to detect ON/OFF key press, or
25 ' wake-up signals from the pager module.
© Swi_tched on, conventional standby mode. Here the cellular phone is not in
an act of conversation with the base station but is "registered” and ready to
receive a call from the cellular base station. The battery drain is significant, -
in the range 20 - 50 mA. '
30 (D) Switched on, call in progress mode. Here the cellular phone is in active
communication with a éellulal;. baée station. The battery drain in this mode
is very high, typically 500 to 700 mA.
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Modes A, C and D are conventional. Mode B is provided by phones
embodying the present invention, and provides an alternative standby mode, termed
by the inventors "Pagullar standby" which enables a greatly increased standby time.
The battery standby time is the time duration in which the cellular phone can be in

5 standby mode with a fully charged battery of pre-defined capacity measured in
mAHTr. As already discussed, typicaily for ETACS type handphones, a standby time
of about 24 hours is achievable. In this example of the present invention, the
standby time is greatly extended through the use of a pager incorporated in the
handphone. The pager is connected to the circuits of the handphone by an interface

10 of the type described above and is independently powered from the batteries via the
handphone. When in "Pagullar standby" mode the main circuits of the bandphone
~ are switched off. The pager however remains in a standby state in which it has a
small current drain of around 0.1 - 0.4 mA. When a call is to be made to the
switched-off handphone, then a paging signal is sent to the pager which in turn
15 transmits a control signal via the interface to the handphone to turn the handphone
ON. Two scenarios for making or terminating a call will now be described by way

of example.

Scenario A: This is a simple solution which can be implemented immediately
using existing networks and without requiring co-operation between the pager and

20  mobile phone networks. Following this scenario, the call originator uses the pager
mumber to make a page to the pager options pack indicating that he wants to make
contact with the cellular phone. On receipt of a paging signal, the caller’s number
is captured by the pager using caller line identification CLI. The pager then
transmits a control signal to wake-up the phone and communicates the CLI

25 information to the cellular phone via the interface. The caller’s number is displayed
on the handphone display automatically. Simultaneously, the handphone makes
registration with the cellular network. Should the handphone user choose to return
the call, then he or she presses the SEND key, the cellular phone dials the CLI
number, and hence is able to return the calling party’s telephone call. This approach

30 has the advantage of not requiring any modification to existing network. However
it does require the caller to know both the telephone number and the pager number
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of the destination. On return of the call, the cellular phoné is§ ﬂ;é.iniﬁ%&,'oé‘%e ]cgagl{; :
and hence has to pay that portion of the cost for the call. o
 Scenario B: This uses a modified mode of operation for the networks to
make the process more friendly to the user. It is however more complex to
5 implement. It requires the co-operation of the cellular and pager network operators
to include intelligeﬁce in the network management software. Following this
scenario, the call originator makes a call to the cellulaf phone number. The cellular
phone network knows that the phone is switched off and hence not registered. The
cellular network then looks up in a database the equivalent pager number matched
10 to the cellular phone number. Transparently to the calling party, the cellular phone
network initiates a péging. call through the paging network to wake-up the cellular
phone, awaits registration, and completeé the call when the freshly awoken cellular
phone is registered with the network. _
In this way, the caller does not need to know if the cellular phone is switched
15 on, or if it has a pager option. The caller makes a "normal” call and the method of
operation is transparent Both to the caller and the called party. The cellular phone
and the pager network do the signalling automatically. While the operation of the
phone appears conventional to the user, the aibility to switch off the main circuits and
leave just the pager in standby reduces a greatly increased standby time which may
20 be as long as 3 weeks.
Figure 6 illustrates scenario A discussed above, and Figure 7 scenario B.
In the following appendices, Appendix A describes in further detail the plug-
in pager module, Appendix B describes the plug-in answering machine and Appendix
C describes the proprietary serial data protocol.
25 '
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1. Introduction

i
This document attempts to describe the objective features and ergonomics of the optional plug-in
pager for the 2nd Generation AMPS/TACS handphone from the end user point of view.

It is envisioned that the pager will be housed in the battery compartment. Other than
incorporating the control into the keypad and display panel of the handphone, no extra switch
and display will be provided. by the plug-in pager. This document includes descriptions on the
host handphone LCD display, usage of the keys, user selectable options and modes of operations.
However, it will not cover user requirements on mechanical and performance parameters (such as
receiver sensitivity, battery life etc).

Listed below is the summary of the features:

Pager on/off (independent of the handphone)
Paging Format: POCS.AG

Alphanumeric

Real-Time Clock

Time-Stamped Message

Store 16 message. Each with 20 characters max.
Audible/ Silent Alert Option (p.s. w/o vibrator)
Unread Message Indication

Dublicated Message Indication

Out-of-Range Indication

Wake-Up Handphone Option

C O OO O OO O O O O



7. STATUS MESSAGE Status nessages are sent spontaneously when a
det erm nant condition occurs. Listed belowis the sunmar :L\t_hg defi ned

responses. The paraneters field in the table refers to 37' Eckddﬂ:lO‘nalqel-&7
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status is applicable. TYPE - Status Mg Par aneter: sl"'(l f- any)
Condi ti on Direction

2. Teatur vieyv

INDEPENDENT PA /OFF o

0 ' The plug-in pager can be turned on or off via the handphone’s Accéssory Menu.

0 While the plug-in pager is powered down, only the built-in real time clock will function.

0 Once the pager is turned on, the handphone can be switched on or off without affecting the
state of the pager.

0 If the phone is turned off and the wake-up option is disabled -(see description below), the
pager will not give alert upon reception of good page. The incoming page will .be stored in
the receive buffer, which can be accessed by the user once the phone is turned on
(notification ~will be shown).

AGING FORMAT

¢ POCSAG

REAL-TIME CLOCK

O The Real-Time Clock is always running, even if the pager is aimed off.
0 Theclock is used for :
1. Time-stamping all incoming pages
2. Display the-current time on the handphone, even if the pzger is tumed off.
0 The clock and time stamp will be displayed in 24-hour format.
0 Set the time via sub-menu under the Accessory Menu.

INCOMING PAGES
Holds up to 16 alphanumeric messages.
Each message can be 20 characters long max.
The receive buffer is numbered with buffer #1 holding the latest page.
If the buffer is full, any new message will replace the oldest un-locked one in the buffer.

User may access the receive buffer by scrolling through via the Mailbox Mode.

If the currently accessed message is a phone number, user may use One-Touch Dialing to
initjate a callback.

Messages stored'in the buffer can be deleted either individuzily or altogether.

SO OO0

o
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. 0 Source identifier: [A),[B1,[C] or [D] will be displayed together with the jncoming
message to indicate its source. B

0 Messages in the received buffer can be locked or unlocked individually.
0 Locked messages cannot be deleted unless they have been unlocked.

MEMORY RETENTION

-0 Only unread messages and locked messages in the received buffer are retained when the
pager is turned off.

A4 TQPTION.

0 User may choose either alert tone or silent alert only (blinking LED only, no vibrator option
is offered). '

¢ The LED on the top facia of the handphone will also blink when there is an incoming page.

0 Regardless of the alert tone/silent setting, “NEW PAGE" message and the time-stamped
recelved message will be shown for 20 seconds.

¢ If the phone is powered down, there will not be any alert tore or blinking LED indication.

O If a page is received while the phone is on a voice channel, there will be “soft” beeping tone
sounded in the earpiece regardless of the alert tone/silent seiting.

UNREAD MESSAGE INDICATION.

0 Anunread icon will always be turned on until the all the messages are read at least once.
(This icon is dedicated to the plug-in pager and it is not utilised by the handphone)

0 While the received buffer is being scrolled through, the unread icon will be tumed on only if
the currently displayed page is unread.
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DUPLICATED MESSAGE

0 If a new paging message is identical to a previous one already stored in the recewed buffer
the time stamp will be updated and the message will be placed in buffer #1.
0 “DUP PAGE” message will be shown instead of “NEW PAGE” for 20 seconds.-

OQUT-QF-RANGE INDICATION

O An inverse video message “OUT” will be shown when the pager is out-of-range. (The

message will temporarily be suppressed if the phone enters into any display modes, such as
Menu mode, Alpha mode etc.)

WAKE-UP HANDPHONE OPTION

O The user may choose whether or not an incoming page will automatically tum on the
handphone.
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3. Man-Machine Interface

Since the plug-in pager-is sharing the display-(LCD panel and the top LED) and the keypad with
the handphone, the ergonom:cs of the pager are designed to be as consistent as possible to that of
the handphone.

Many of the icons and buttons are shared between the handpnone and the pager. However, there
are certain buttons and icons dedicated for the plug-in pager only:

Icon S Button

ACC ' MAIL BOX (&)
UNREAD

=)

The Mail Box Mode (thru” which the user may access paging messages) will be cancelled when
there is an incoming phone call. To make incoming call to have highest priority is consistent to
the basic ergonomics of the handphone. -

MENU QPERATION
0 Power on/off and configuration of the plug-in pager are accomplished through the Accessory

Menu (Menu #19).
¢ The phone detects the presence of the device, and displays it as follows:

MENU
NO.

MENU TITLE

DEVICE DETECTED MENU MODE

O Press STO. to get into the sub-menu of the Accessory Menu. The structure of the sub-menu is
depicted below:
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Acc. Menu .
(Menu 19) '
!! i
L ) T -
Sub- Power Wake-Up Alert Option Set Clock
Menu: (Menu 19.1) (Menu 19.2) (Menu 19.3)  (Menu 19.4)

POWER ON/QFF & SELF-TEST

¢ Enter Menu mode and go to Power Sub-Menu 19.1.

MENU: : 19.1
FUNCTION: PAGER ON/OFF
DISPLAY 1: POWER Press STO
DISPLAY 2: >{current_option} J
OPTIONS: ON
OFF < default
0 Use A or v button view the other option and press STO to select/store the option.
O If the plug-in pager is removed from the handphone’s battery compartment, the pager shall be

powered down automatically

¢ During-power up an internal power up self-test of the pager will be done. If the test is passed,
a good key chirp will sound and a message will be shown for 5 seconds. The phone will quit
Menu mode automatically.

O There is also a short-cut to tumn on the plug-in pager when there is any pendmg unread

message(s) Please refer to the section on UNREAD MESSAGES.

O During power off the following message will be shown for 2 seconds before quitting the
Menu Mode altogether. The ACC icon disappears indicating the plug-in is off.
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pl ayback, the answering machine will advance to next sl of=tbut WOt
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STANDBY

0 After a successful power up, the display will show a Real-Time-Clock and the ACC icon will
be turn on.

0 The Real-Time-Clock display stays even if the pager is turned off. However, the RTC display
will bé temporarily suppressed under the following circumstances:

Menu Mode

Alpha Mode

Retnevmo Phone Memory

Mailbox Mode

Phone is operating on voice channel

Displaying a pop-up message in line 1

el Ghalhadl e

24-HOUR  MINUTE

DEVICE STATUS

RECEIVING A PAGE

O There are 4 different types of audio/visual alert:
1. LCD display

LED on the top facia of the phone

Paging Tone (user selectable on/off)

Paging Beeps in the Earpiece.

BN

O LCD DISPLAY
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- Only applicable if the phone is powered on when the page is received or the Wake-Up option
has been enabled.

- The paging message will be displayed for 15 seconds unless RCL is pressed. Pressing this
button will reset the 15 seconds. However, UNREAD icon will always Stay on.

SOURCE POP-UP MSG MORE SOURCE NO MORE

UNREAO ICON UNREAD ICON

- Source identifier (preferably in inverse video) indicates one of the 4 possible RIC.

- Pop-Up message: NEW PAGE or DUP PAGE (if message is identical to a previous one)

- More indicator (- )(preferably in inverse video) indicates a long message (more than 10
characters). Press RCL the number of times required to view the next 10 characters, and so
on. When the end of the message is reached, press RCL shows the beginning again.

- indicates the message has more character to the right
< indicates the display has reached the end of this message

O LED ON THE TOP FACIA OF THE PHONE

- Slow blinking for 15 seconds unless cancelled by user. User can easily dxstmou:sh it from the
case of incoming phone call..

- Cannot be disabled by user option.

O PAGING TONE _
- Sounds for 15 seconds or cancelled by user explicitly.
- May be disabled via Alert Option.
- Evenifitis enabled, it can be suppressed when:
1. The phone is operating in voice channel.
2. The phone is ringing.

O PAGING BEEPS IN THE EARPIECE
- Only works when the phone is operauing in voice channel.
- Cannot be disabled by user option.
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CANCEL AN ALERT

0 While the audio/visual alert is on-going, press any key once to stop, the alert (exceptlon

0

. POWER, END and volume keys).
- Paging tone and blinking LED will be cleared, but the message shown in display will remain

till the end of the 15 seconds.

EVE A

0 Press MAIL BOX (&9) key to enter into Mailbox mode. The most recent message (buffer #1)

will be displayed by default If the received buffer is empty, “NO MSG” message will be
.shown.

SOURCE MORE CHAR. MORE MSG

MAILBOX ICON

O Source identifier (preferably in inverse video) indicates one of the 4 possible RIC.

0 Pop-Up message shows the time stamp. .

O More character indicator (=) (preferably in inverse video) indicates a long message. Press
RCL to view the rest.

O More message indicator (\v) (preferably in inverse video) indicates that there are more
messages (both read or unread) in the received buffer. The indicator will not light when
displaying the last message. Press ¥ key to scroll down the buffer. “NO MORE” message will
be displayed when end of the buffer is reached.

O If the message is a duplicated one, a blinking block cursor ( # ) will appear in the left most

' position of line 2.

INITIATE A CALL-BACK

’

O If the currently retrieved message is a telephone number, the user may just press SEND to

initiate a°callback. Upon completion of the call (successful or not), the phone will quit
Mailbox mode.

,
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Pl ayback/ Record "command is sent or the vgjce mail ti ( —exJeJr—r-
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not’ wr a- aTRe GAlit Asstindsahad (BE displayed message must be a numeric string. It is up to the user to
determine if the numeric message is a valid telephone number.

LOCK /UNLOCK A MESSAGE
Each message in the received buffer can be locked or unlocked individually.
Only locked messages and unread messages will be retained when the pager is tumed off’
Press STO as a toggle switch to lock and unlock the currently displayed message.
Locked messages will appear in inverse video.

O Press and hold CLR for 1 second to clear the currently displayed message (which must not be
locked). A good key-chirp will sound as a confirm tone. If the message is locked, a bad key
chirp sounds.

¢  While staying at the end of the received buffer, press and hold CLR for I second to clear all
read and unlocked messages. A confirmation message “CLEAR ALL?” will be shown for 10
seconds. Press GLR once to confirm. Press any other kex or wait for message to disappear to

. abort the operation.
0 After the delete aperation, the phone will quit Mailbox node.

UNREAD MESSAGE(S)

O If the handphone is tumed off while there is any unread paging message(s), a reminder
message “NEW PAGE” will be shown upon the power up of the handphone.

O In order to allow the user to retrieve the unread paging message(s) quickly if the pager has
not been turned on yet, MAIL BOX (63) button can be used.

0 Pressing MAIL BOX (&3) once will:
1. Tum on the plug-in pager.
2. Enter into mailbox mode.

BAITEBKLEVEL&L_QEZBAIZH{KALERI

0  Share with the handphone.
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4. Customization

All the settings described in this chapter are stored in the non-volatile memory of the pager. The
data will be retained when the plug-in'pager is tumed off.

TTING WAKE-UP OPTION

0 Enter Menu mode and go to Sub-Menu 19.2 of the Accessory Menu.

MENU: ' 19.2
FUNCTION: "WAKE UP OPTION
DISPLAY 1: WAKE-UP  Press STO |
DISPLAY 2: >{current_option} J
OPTIONS: - ENABLE .

DISABLE « default

O Use A or v button view the other option and press STO to select/store the option.

SETTING ALERT QPTION
O  Enter Menu mode and go to Sub-Menu 19.3 of the Accessory Menu.
- MENU: 193 .
FUNCTION: ' PAGING ALERT OPTION
DISPLAY 1: ALERT OPT Press STO .
DISPLAY 2: >{current_option} M
OPTIONS: PAGE TONE < default
SILENT '

0 Use A or v button view the other option and press STO to select/store the option.

SETTING THE CLOCK
O Enter Menu mode and go to Sub-Menu 19.4 of the Accessory Menu.

MENU: 19.4
FUNCTION: : SET REAL TIME CLOCK



0x53< CURRENT SLOT MESSAGE TYPE: COMVAND DESURI PTI O\I

Direct the plug-in answering machine to record at the curj éﬁtiyr%[em%
slot. The recording shall comrence shortly (say, within 10 ms7

Answering Machine sends a positive stat usy4ressage. The recordi ng continues

DISPLAY 1: . SETCLOCK ~ Press STO
DISPLAY 2: HH:MM J
CURSOR: %

0 A blinking cursor appears on the 10’s hour dngxt Press any digit key and the cursor w:ll move
to the right.

-0 MayuseAor v button to move the cursor posmon Press STO to store the setting or CLR to
abort and quit.

PAGING TONE V.

- O The volume of the paging tone is identical to that of the haqdphone s ringing tone, which can
be selected via Menu 10.

— END OF DOCUMENT -—
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1. Introduction

This document attempts to describe the objective features and-ergonomics of the optional plug-in
answering machine for the 2nd Generatlon AMPS/TACS handphone from the end user point of

view.

It is envns:oned that the solid-state plug-ir answering machine will be house? i in the battery
compartment. Other than incorporating the control into the keypad and display panel of the
handphone, no extra switch and display will be provided by the plug-in device. This document
includes descriptions on the host handphone LCD display, usage of the keys, user selectable
options and mode of operations. However, it will not cover user requirements on mechanical and
performaﬁce parameters (such as audio levels, battery life etc.).

Listed below is the summary of the features:

Menu-Driven Power On/Off
90 Seconds Playback/Record Capacity
Personalized Outgoing Message (OGM) Recording (15 seconds max)
Factory Pre-recorded OGM (non-recoverable) |
Securit;Code for Personalized OGM Recording
OGM Playback .
Incoming Message (ICM) Recording for 5 Messages (each 15 seconds max) -
Automatic Disable When Memory Full

 Unread Message Indication -
Allow User To Pick-Up Call While Recording ICM

' _CLI-Taggé(_i Recorded Voice Message Allows One-Touch Callback
(Only for TACS systems supporting CLI functions)

= BN+ I« * 2 - e B - IR B 2 e -
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2. Features Review

. POWER ON/QFF

0 The plug-in answering machine can be turned on or off via the handphone’s Accessory
Menu.

0 When the handphone is tumed off, the answering machine will also be tumned off
automatically (only unread and locked voice messages are retained).

Q@ When the handphone is tumed on, the answering machine will still remain power off by
default. This feature avoids the accidental use of the machine when it is-not intended to.

0 Once turned on, the answering function of the machine is not affected by neither imposing
access control nor activating keyguard features of the handphone.

0 A shortcut is also available. When there is any unread messages and the answering machine
is turned off, the user may use MAIL BOX (84) key to turn on the machme and retneve the

message.
PLAYBACK/RECORD CAPACITY

0 90 seconds in total (Recording chip may be cascaded if required in the future).
. . .
O All units are shipped with a non-recoverable factory pre-recorded OGM, which the user may
override with his personalized OGM later.
0 15 seconds max.
O User access to OGM recording is controlled by the lock code of the phone.

(The lock code is the same as th= one used for access control of the handphone.)
O The recoided OGM can be previewed. .

- INCOMING MESSAGES

O The remaining 75 seconds of the built-in voice recording capacity is hard-partitioned into S
slots with 15 seconds duration each.

0 Each of the voice messages is also tagged with CLI, which will also be displayed when the
voice message buffer is being scrolled through.
(TACS system with CLI support is required)



POCSAG decoder PCF5001T. (There are 3 eeprom arrays of 38 hjt-s—eaeh-in-the

decoder,

pl ease refer to its specs for definition. Certainlly REPLACERENTSHEET

command may be ignored by the pager which will be defined.lfater.) I\/ESSﬁ\gE 19%

FORMAT: bi t 39 bit0 PARAMETERS: ARRAY# Date :......3 §...ALN. WY
Sel ect one 'of the 3 eeprom arrays in. th&9decoder.

0

When the voice message slots is full, the answering machine will not answer any mCOmmg

calls at all.

¢

0

The user may choose (option accessed via menu mode) to monitor all the i mcommg calls even
if the answering machine is enabled.

This feature makes the plug-in device ﬁmcuonally compatible to the majority of the
conventional desktop answering machines, where the user can monitor calls from the
speaker.

USER INTERRUPT ANSWERING PROCESS

The user may interrupt the machine’s automatic answering process at an y_time aﬁer the
phone is ringing.

It does not matter whether or not the answering machine has already picked up the call
playing back the-OGM or recording the caller’s ICM.

Once the user presses SEND, any of the above on-going activities will be aborted. If there is
any incomplete recorded message, it will be discarded.

IMEA&ME&SA&EIMDLCAHQN

0

o

An unread icon will always be turned on until the all the voice messages are read at least

-once. (This icon is dedicated to the plug-in-answering machine and it is not utilised by the

handphone)
While the received voice message slots are being scrolled through, the UNREAD icon will be

turned on only if the currently playback message is unread.

._.'.

0
0

Messages in the voice message slots can be locked or unlocked individually.
Locked messages cannot be deleted unless they have been unlocked.

MEMORY RETENTION

0

Only unread messages and locked messages in the received buffer are retained when the
answering machine (or handphone) is tummed off. This helps to avoid out-dated/unnecessary




0X00 - Array 1, Ox01 - Array 2, Ox02 - Array 3 Bit 39 /”"ﬁeuot‘
used-Bit 37 - 0 As per PCF5001T specs EXPE EEE‘RE@a\IS

PAGER STATUS MESSAGE (0x8B) READ TI ME

0X61 MESSAGE TYPE: COMWVAND DESCRI PTI ON:
current tinme nmaintained by the built-in3pgeal tine clock
pager . ' ond

messages of occupying valuable voice memory, which may prevent the machine from
answering new calls.
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3. Man-Machine Inteiface

Since the plug-in pager is sharing the display (LCD panel and the top LED) and the keypad with
the handphone, the ergonomics of the pager are designed to be as consistent as possible to that of
the handphone.

Many of the icons and buttons are shared between the handphone and the pager. However, there
are certain buttons and icons dedicated for the plug-in pager only: :

ACC _ MAIL BOX (B4}
UNREAD
o .

" (P.S. Refertothe MUID document of the handphone for more details)

The Mail Box Mode (thru’ which the user may access paging messages) will be cancelled when
there is an incoming phone call. To make incoming call to have h10hest priority is consistent to
the basic ergonomics of the handphone. -

0 Power on/off and configuration of the plug-in pager are accomplished through the Accessory
Menu (Menu #19). (Please refer Handphone MUID doc for details on Menu mode)
¢ The phone detects the presence of the device, and displays it as follows:

MENU TITLE MENU

DEVICE DETECTED MENU MODE

0 Press STO to get into the sub-menu. of the Accessory Menu. The structure of the sub-menu is
depicted below:



NESSAGE TYPE: COVVAND DESCRI PTI ON: FomSet T he” curreq_t

tinme-of the buitt-inreal time clock in the plug-in pag rRFF§éni‘:d1‘Id i 11" be
set to zero. MESSAGE FORVAT: PARAMETERS: HC1JR 24- h !
format (0 to 23). Ten's and one's diqgi t-é-are BCD coded. 1 REJTE - ﬂE____E"&Q'

0't0°59. Ten's and one's digits are BCD coded. For exarrple

0 Press STO to get into the sub-menu of the Accessory Menu. The structure of the sub-meny is

-depicted below:
Acc. Menu
(Menu 19)
| f
: it
K T ) 1
Sub- Power Record OGM Playback OGM Monitor
Menu: (Menu 19.1) (Menu 19.2) ' (Menu 19.3) . (Menu 19.4)
I/ F-

0 Enter Menu mode ﬁnd g0 to Power Sub-Menu 19.1.

MENU: 19.1
FUNCTION: ANSWERING MACHINE ON/OFF
DISPLAY 1: POWER Press STO
DISPLAY 2: >{current_option} J
OPTIONS: - ON '

OFF ¢ default

0 Use A or v button view the other option and press STO to select/store the option.

If the plug-in answering machine is removed from the handphone’s battery compartment, the

device should be powered down automatically '

0 During power up, an intemnal self-test of the answering machine will be done. If the test is
passed, a good key chirp will sound and a message will be shown for 5 seconds. The phone
will quit Menu mode automatically.

O There is also a short-cut to turn on the answenng machine when there is any pending unread

message(s): Please refer to the section on UNREAD MESSAGES. .

<

O During power off, the following message will be shown for 2 seconds before quitting the..
. Menu Mode altogether. The ACC icon disappears indicating the plug-in is off.
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STANDBY

0 After a successful power up, the ACC icon will be turned on.

(P.S. Since there is no time stamping of voice messages, there will not be any built-in Real-
Time-Clock.)

ANSWERING 4 CALL

0 With the plug-in device in place, the audio/visual indications of receiving incoming calls are
identical to those of the basic handphone

0 GOING OFF-HOOK

- If the voice message slots are not full, the answering machine will answer the call within a
pre-defined (factory/dealer programmable) number of rings.

- If the voice message slots are full, the machine will not answer the call. After the elapsed of
the pre-defined number of rings, a message will be displayed as follows.

POP-UP MSG . ' POP-UP MSG

CLI DISPLAY ’ CU DISPLAY

O PLAYING BACK THE OGM _
- Monitoring of the on-going OGM playback is not allowed.
- A message will be displayed as follows:



IVESSAGE TYPE: . COMVAND DESCRI PTION: I nform t he
pager of power status of the handset. MESSAGE FORVAT: PARAMETERS: PWR

0

message (OxA4). Handset has been powereg p. Pager to]
message (OxA4) Reset any WAKEUP

suspend- RTC Tick-

Handset is going to power down. Pager to
 @£eRCRIC Tick ™7 !

o g

POP-UP MSG

CUI DISPLAY

RECORDING THE ICM

One second after the completxon of the OGM playback, the caller will be glven a l-second
long start tone.

Recording of ICM will commence immediately after the end of the start tone. _
Monitoring of the ICM is allowed as an option. The audio out will be connected to the

 earpiece or to the speaker (if the hands-free car kit is used).

At the 12th second, a short (say, 800msec) waming tone sounds to alert the caller to finish
his/her message. _ :

At the 15th second, the recording stops and a continuous warning tone sounds to inform the
caller of the end of the recording session. The UNREAD icon will then be turned on.

The answering machine will initiate an on-hook after 1 second. -

While the message is being recorded, the remaining number of voice message slots
(including the current. message) will be shown.

If there is no voice message slot available, the handphone will display a reminder message
“ANS FOLL” upon the power up of the handphone. It serves to remind the user that the
answering machine will not answer any further calls unless old message(s) are removed.

POP-UP MSG  NO. OF SLOTS LEFT

RECOROING doee spess

:m t -t

OGw 3TAATSIane P RE. EMO REC
€n0s TONE mEC WARNG TONE
Tong

CUI DISPLAY
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RECORDING OF OGM
0 Accessed via the sub-menu under the Accessory Menu to record personahzed OGM.

0 The recording is controlled by the Jock code.
0 The recordmg is guided by start tone and end tone sounded from the buzzer.

RETRIEVE. A MESSAGE
0 Press MAIL BOX (€3) key to enter into Mailbox mode. The most recent message (slot #1)

will be played back by default. If thc message slots are empty, “NO MSG” message will be
shown.

POP-UP MSG. MSG NO. MORE M'SG

UNREAD MSG MAILBOX ICON

<

Pop-Up message shows a standard message.

0 More message indicator (V) (preferably in inverse video) indicates that there are more

messages (both read or unread) in the message slots. The indicator will not light when-

displaying the last message. Press \\ key to “skip” to other messages (i.e. scrolling down the

buffer). “NO MORE” message will be displayed when end of the slots is reached.

CLI display depends on the support of the TACS system.

The UNREAD message icon will disappear when the voice message has been played back.

O After the message number {and CLI) has been displayed for 2 seconds, a short confirmation
tone will sound. This will be followed by the playback of the message.

0 When the playback of the current message is completed, the audio output will be muted. The
machine will display the next available message (read or unread).

0 The playback sequence will continue in a similiar manner until the end of the message slots

is reached. “NO MORE MSG” message will be displayed.

0 During the playback of any message, the user may use J or P key to skip to the next
message or re-start the current message respectively.

OO
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INITIATE A CALL-BACK (FOR CLI ONLY)
0 If the currently retrieved message contains a CLL the user may jUSt press SEND to mmate a

callback.

0 When SEND is.pressed, it does not matter whether the playback of the message has begun or
_not. The playback will be aborted before the call is initiated.

0 Upon completion of the call (successful or not), the phone will quit Mailbox mode

LOCK/UNLOCK A MESSAGE

¢ Each message in thie received message slots can be locked or unlocked individually.

0  Only locked messages and unread messages will be retained when the answering machine (or

~ the handphone) is turned off.

0 Press STO as a toggle switch to lock and unlock the currently displayed message.

¢ Locked messages will appear in inverse video as follows.

MSG#1 HAS BEEN LOCKED
MAILBOX ICON

DELET, A

0 Only unlocked or read voice messages can be deleted.

0 Press.and hold CLR for 1 second to clear the currently displayed (and/or played back)
message. A good key chirp will sound as a confirmation tone.

O While staying at the end of the message slots (where “NO MORE MSG” message is being
displayed), press and hold CLR for 1 second to clear all the voice messages. A confirmation
message “CLEAR ALL?” wilj be shown for 10 seconds. Press CLR once to confirm. Press
any other key or wait for message to disappear to abort the operation.

0

After the delete operation has been completed, the phone quits Mailbox mode.

MEAQMESSAGEQ
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et .

O If the handphone (together with the answering machine) is tumed off while there is any
unread message(s), a reminder message “NEW VOICE MSG” will be shown upon the power
up of the handphone. (P.S. The answering machine is still powered off.) _

0 In order to allow the user to retrieve the unread message(s) quickly, MAIL BOX (&) button
can be used. .

0 Pressing MAIL BOX (&3) once will:

1. Tum on the answering machine.
2. Enter into mailbox mode.

BATTERY LEVEL & IL.OW BATTERY ALERT

¢ Share with the handphone.
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All the settings described in this chapter are stored in the non-volatile memory of the iﬁswering

machine. The data will-be retained when the device is turned off.

RECORDING QUIGQOING MESSAGE (OGM)

Enter Menu mode and go to Sub-Menu 19.2 of the Accessory Menu.

0
¢ Theaccess of Menu 19.2 is controlled by the lock code.

MENU: 19.2
FUNCTION: RECORD OUTGOING MESSAGE
DISPLAY 1: RECORD OGM Press STO
DISPLAY 2: ENTER CODE J
DISPLAY 3: *EEx ' Press {iock_code} STO
DISPLAY 4: START AFTER J
BEEP

(Recording ...)

DISPLAY 5: REC DONE . J

Press STO when completed

Exit back to Menu 19

after 3

seconds

O  The buzzer will sound briefly after the correct lock code has been entered. The recording will

commence immediately after the end of the tone.

O The recording of OGM ends when either the user presses STO again, or the 15 seconds

interval has elapsed. In the later case, the End Recording Tone

G o

will sound for 3 seconds.

O Enter Menu mode and go to Sub-Menu 19.3 of the Accessory Menu.

MENU: 193
FUNCTION:. PLAYBACK OUTGOING MESSAGE
DISPLAY 1 P'BACK OGM Press STO

DISPLAY 2: PLAYING ... J
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page record or all of themto be deleted fromthe page ;

FORMVAT: PARAMETERS: OPT 0x00 - Del e eREHeAmEENtﬁBEE'&
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(Playing back ...)

' [Press STO to abort any time]

. J

- (Exit back to Menu 19) _

0 When STO is pressed, a beep will sound in the earpiece (assuminé' there is no car kit). briefly
after a 2-second delay. The playback will commence immediately after the end of the tone..
(P.S. The delay is to allow the user to position the handphone onto his ear.)

SETTING ICMMONITOR OPTION

0 Enter Menu mode and g0 to Sub-Menu 19.4 of the Accessory Menu.

MENU: 19.4

FUNCTION: MONITOR OPTION

DISPLAY 1: MONITOR _ Press STO

DISPLAY 2: >{current_option} J

OPTIONS: ENABLE . : < default
DISABLE

- O Usenor v button view the other option and press STO to select/store the option.

— END OF DOCUMENT -—
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APPENDIX C



del eted by the pager when it goes power down. Unlike "Re __g;g_e:_:g—gmmnd :

t he ‘pager should not advance its internal page record p frg—e}n a0

FORMAT: PARAMETERS: NONE EXPECTED RESPONSE: %R STATUS I\/ESSA
(0x8B) (w th READY, . EMPTY or- END OF BUFFER i ndi cati on) LECIZK P@%EA
0x68- _4_L B

1. INTRODUCTION

o Elite bus provides a basnc means of point-to-point commumcatlons between the

followings:

I. Handset S —— > Lab Tester ©

1I. Handset e > Factory Tester ©

H1. Handset Smmmmmmmemen e > Radio Servicing Software / Field Programme- ©
IV. Handset S > Plug-in Pager @

V. Handset Koo > Plug-in Answering Machine &

» Each of the above device is assigned an device identifcation code (see Section 2 for
details), which needs to be sent in every commands and responses.

* There are 3 categories of messages defined:
- Command Message
- Response Message
- Status Message

» Each of the above device O to ® may issue and respond a set of commands. Section S, 6
- and 7 indicates which messages are applicable to each device. The Lab Tester is an
exception where all defined messages are applicable. -

‘s All messages are binary-based (with the excepnon of monitor status message which its
data is ASCII-based for easy monitoring). Each message word comprises of one or more
bytes. All messages are single-word.
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2.  DEVICE IDENTICATION CODE

e The parameters field in the table refers to any additional data’ other than Device
Identtcallo;-r Code that needs to be sent in the message. The Dévice Identication C&ie is
used by the handset to determine if the response is applicable.

+ Handset - No code is required.
e Lab Tester - 0xBO (derived from 0xA1 XOR 0x11)
e Factory Tester - OxA3 (derived from 0xB2 XOR 0x11)

* Radio Servicing Software

0xD2 (derived from 0xC3 XOR 0x11)
* Plug-In Pager - - 0xCS5 (derived from 0xD4 XOR 0x11)

* Plug-In Answering - OxF4 (derived from 0xES XOR 0x11)
Macliine
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.
3.  PHYSICAL LAYER SPECIFICATIONS

Type: Full Duplex

Asynchronous -
. Point-to-Point link
Speed: 9600 bit per sec
Data Bits: 8
_ Parity: None

Stop bits: 1



0x01 The | atest page is a Duplicated one.
timeér stanp of the old page with the new one,
its buffer.) OUT OF RANGE MESSAGE TYPE:

of
DESCRI PTI ON:

back*i n range.

| MESSAGE FORMAT: PARAMETERSi

and place

Sent the paging receiver goes

MESSAGE STRUCTURE & FLOW CONTROL

General Message Word Structure:

Message From Handset:

—
| sTx

(P.S. The pager_shal

repl ace th

e

Qut, Q_f Uﬁ“Sﬁé’ROIQSB

| Type | DaTAl | DATA2 | i ETX I wrc |
5L A 1t R _ .. ... | i ]

Message To Handset:

I T - B T T [ I |

I stx | TYPE | DIc | pATA1 | I ETX || LrC |

It 1] I I woo. ... . it N 3

STX - Start of Transmission (0x02).

TYPE - Message type field.

DIC - Device Identification Code as defined in Section 2.

DATA - (See description of individual messages).

ETX - End of Transmission (0x03).

LRC - Longitudinal Redundancy Check. LRC is computed by XOR all the
characters from TYPE field up to ETX character inclusively. See the
following paragraphs: Sentinel(s) is not included in the calculation.
Original special characters (not “quoted” characters) are used in the
calculation.

Flow Control: ACK (0x0'_6) I/ NACK (0x15) protocol:

SENDER:

- Should not continue to send additional message word until the its last <ent message
has been acknowledged (ie. ACK received). TIMEQUT = I second.

-+ Sender should retry UP TO 3 TIMES when there is no response (ACK or NACK) or
NACK’d. The time interval between retries should be I fo 2 second..

RECEIVER:
- Message word with r.on-zero calaculated LRC should be NACK’d; otherwise, the
incoming message should be ACK’d ASAP.

Provisions for Full Duplex Operation:

- Special Characters:

STX - 0x02
ETX - '0x03
SENTINEL - 0x88
ACK - 0x06
NACK - 0x15

e.
on
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In full duplex operation, it is possible that any of the above special characters may be
embedded into an on-going incoming message word (as well as the LRC). These

flow control characters is meant for a previously sent message.in the opposite -
direction...- -

When a party needs to respond with a ACK or NACK while it is also sending its own
message, it should send ACK or NACK immediately (the ACK/NACK character
shall not affect the LRC calculation of the message buing sent). The other party -
should recognize 0x06 or 0x15 as flow control characters (not part of the message).

A SENTINEL (0x88) is defined to notice the receiving party that the byte that
follows immediately has been be “quoted” (XOR with 0x11) before sending out. For

~example,
Original Word:
Ir it I 1 W ] W
I o2 | 20 | 32 | o6 || o3 || rLrc |
It it I ) M m 1|
LRC = 0x00 XOR 0x20 XOR 0x3 | XOR 0x06 XCR 0x03
= 0x1i4
Word To Be Sent:
f W : i W i U i =1
I o2 || 20 | 32 ] 88 | 17 | o3 || rrc |
I It 1- i’ i It M |
Sentinel 0x06
XOR
) 0x11
LRC = 0x14

The transmitted LRC field is calculated with the “pre-quoted” character (i.e. 0x06 in
the above example). Similiarly, the received LRC should be calculated with
“recovered” character. ’
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5. COMMAND MESSAGE

At link level, each command message will be ACK or NACK by the receiving party. For
some commands, the requested operation of the command will be respdnded by a separate
response message.

o Listed below is the summary all the defined commands. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
command is applicable.

TYPE Command ameters (if an esponse irection
ACCESSORIES - PLUG-IN ANSWERING MACHINE (Available during Normal Mode Only)

0x00"' Turn Off Plug-ln Device . NONE "Ans Mach Status Hse1 0,0>>
(for Ans Mach or Pager) . (w/ Ready indication) :

In order to turn on the answering machine, a 10ms low pulse necds 1o be generated

0x50 Play Back Slot No (D10 §) Ans Mach Status Hset 0.8>> @
s/ Stot no. indication)

Ans Mach Status
. {w/ EOM indication)
Ox5t Play Back Curremt NONL: Ans Mach Status Hsct 0.0>> 6
Slot . (w7 Slot no. indication)

Ans Mach Status -
{w/ EOM indication)

0x52 Recerd Siot No (0 to 5} Ans Mach Status Hsc1.0.0>> 6
(w/ Slot no. indication)

Ans Mach Status
(w/ Overflow indication)
Ox53 Record Current: NONE Ans Mach Status . Hset,0.8>> ©
Stot - {w/ Slot no. indication)

Ans Mach Status
(w/ Overllow indication)

Ox 31 Stop Pl Back/Record NONT Ans Mach Status 11:00.0.0-- 6
T Reads mdicats o

Durng recarding, Stop PlayBack/Recard Commiad should be ssued 1o the deviee betore the 13 second
time stot clapsed. Othenwise. the answenmge machne will issue ai Overllow Response and ihe recording
will be siopped immedsacly



1. A battery-powered portable electronic device (1) including an
i nt ér changeabl e battery pack (2) fitted to a main unit of ithe_dfng_e

characterised by an auxiliary-5 functional unit (AFU) (10} G@\Entt-aﬂﬂaﬂclg,.;gh:
withjn the battery pack and arranged to comruni cate data

idirecti og@d}m
wWth circuits wwthin the main unit of thé47device, the aux’ Nesry.. 0 b

...............

unit (10) thereby performng the auxi i &y function in conrﬁ%mn-w:tﬂ&:t—.hg
said circuits within the main unit (1) of the device. 2. A devi ce

according to claim1 in which the physical int erfacoe 3) between the 10
battery pack ACOESSORIES HRLUFNRAGHT @"‘("15" qugrgfYornd dode

tiplicity of contact
pi ns 0x00'  Turn Off Plug-In Device ~ NONE . Pager Status Hset,0,0>> ©
) (for Ans Mach or Pager) (w/ Ready indication)

In order totum on the pager, a low pulse.(500 usec minimum) needs o be generated.

. 086>>0
Program Decoder EEPROM Array No. Pager Slnn{s o
0x60 ® Address/Data (S bytes) (w/ Ready indication)
0x61 Read Time NONE Current Time (hh:mm:ss) Hset006>>0
0x62 Set Time : Time (hh:mm:ss) Pager Status Hset0 Q0>>0
' (w/ Ready indication)
0x63 Handset Power . Handset PWR ON/OFF Pager Stalu-s o Hset0 83 ©>>0
Wake-up Enable/Disable (w/ Ready indication)
0x64 Any Unread Page NONE Pager Status Hset0 89>>0
N (returns no. of unread msg)
0x65 Read Pa'gc (Latest | Current | Prev] Page Record_ Hsct0O9>>0
0x66 Delete Page [Prev | All]) Pager Slatus Hset090>>9

(w/ Ready indication)

0x67  Lock Previous Page NONE Pager Status Hscl020>>0
(w/ Ready indication)

- Hset0 0©>>0
kP NONE Pager Slatus .
0x68 Unlock Page (w/ Ready indication)

| C 0>>0880
d EEPROM Array No. EEPROM Array No.
0x? Load Decoder Address/Data (5 bytes)



arranged in a linear array'with a battery ground contact pin at one end of
the 'array, a battery +ve contact pin at the other end of:the. art-ay;.-and at.
| east one data pin between the said battery contact pins-and:gonnecteg: £or I
the auxiliary.functional unit. 3. A device according toclaim2in whi ch
the tnterface (3) includes 2 data pins, 485 one carrying sgat _
unidirectionally fromthe AFU to the ma""‘\mlt and t he éther¥V rAyB &
unidirectionally fromthe main unit to the AFU. 4. A devi ce accordl ng to
claiml1, 2 or 3in WhICh the main unit of the device includes a user input
device (7) and-is &Y PL SNl cat e control

¢ Listed below is the summary all the defined responses. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message.-The Device Identication Code is used by the handset to determine if the
response is applicable.

IYPE Response Parameters (if any) Corr, Command Direction

GENERAL - Available in all Modes

0x80 Command Status OK or INVALID Any commands Hset>>0 008

MONITORING - Available during Monitor Mode Only

0x81 Channel Status “See Below Monitor Mode Hset>> 0 8
(Not Implemented Yet. Until further notice)

‘ AIR-INTERFACE State. Channel Number, SAT, Transmit Power Level and total aumber of BCH errors
since last command. Response sent whenever any of the above parameters changes.

TESTING - LOAD (Available during Test Mode Only)

0x82 PSIM Data See Section 8 : Load PSIM Hset>>0 8 ©

0x83 NAM Data See Scction 8 Load NAM ) Hset >$0 06

0x84  UPOData Sec Section8 Load UPO Hset >>0 © ©

0x85 Emergency Numbers Sce Section 8 ' Load Emergency Numbers  lset >>0 8 ©

0x86  Tuning Values “See below Load Al Tuning Hse1>>0 0 ©
Values

All attenuator values (A1-A7) in APROC
PWM values corresponding to AMPS/TACS PLO-7

0x87  EEPROM Data Data Bytcs Read EEPROM Hset >>0 ©

TESTING - DPROC (Avaitable during Test Mode Only)

0x89 DPROC Status Status Reg Read DPROC "Hset>>0 @ ©
Status Reg

ACCESSORIES - PLUG-IN ANSWERING MACHINE (Available during Noermal Mode Only)

Ox8A  Ans Mach Status ' Status Byte See Below O >>Hsct 0 O
i ' Indications ]
Power OFF Plug-In Power (OFF)
Ready - Plug-in Power (ON) OR
Stop PlayBack/Record OR
. Device Internal Reset -
Slot No. Play Back OR

Play Back Current Slot OR
Record OR



signals to the auxiliary functional unit (10) in respons 0_a_user input.
20 - 5. A devi ce according to any one of the precedi i ch
the.interface (3) for the battery pack includes a conne ?‘gﬁtsbmgﬁgm‘:“ -
transm ssion of power fromthe main unit to the auxiliar
(10): 6. A devi ce according to any one of the precedi L5
in a standby node of the device only th xiltary functional unit (10) is
powered, and the 25 auxiliary functional unit is arranged subsequently to
switch ON power to the main unit.

Record Current Slot
EOM : Play Back & Voice Msg Ended,
Overflow . Record & Time Slot Exceeded

ACCESSORIES -"PLUG-IN PAGER (Available during Normal Mode Only)

J . " ? -
0x8B Pager Status " Slat.us I_3) te Sec Below O>>Hset0 0O
Indications
POWER OFF Plug-In Power (OFF)
READY Plug-In Power (ON) OR
Program Decoder OR
Set Time
Device Internal Reset
UNREAD MSG Any Unread Message
0x8C  Unread Pages No. of Unread Pages Any Unread Pages cmd O>>Hset0 B
0x8D  Page Record Data & Cir| Bits Read Page O>>Hset 000
0x8E  Current Time hh:mm Read Time command O>>Hset 000
Ox8F Dccoder Data EEPROM Array No. Load Decoder command 9>>000

Address/Data (5 byics)



7. A device according to claim6, in which the auxiliary-functional unit
(10)- switches ON the main unit in response to a signal re#cgﬁyg,ﬂ:;;{;{,;@mgg.gﬁ

source external to the device. 30 8. A device accorging to any_one QF
the preceding clainms, in which the device (1) is a cell u|;@,®51ig@[c¢ph§ni§_._!§§§.
. i .

50

7. STATUS MESSAGE

Status messages are sent spontaneously when a determinant condition occurs.
M T

o Listed below is the summary all the defined responses. The parameters field in the table
refers to any additional data other than Device Identication Code that needs to be sent in
the message. The Device Identication Code is used by the handset to determine if the
status is applicable.

TYPE Status Msg Parameters (if any) Condition irection
MONITORING - Available during Monitor Mode Only

0xA0 Channel Status “See Below Any Parameter ’ Hset>> 0O
. . Changes Value

(Not Implemented Yet. Until further notice)

: Same as Type 0x80. Parameters include AIR-INTERFACE State, Channel Number, SAT, Transmit

Power Level and total number of BCH errors since last command.

ACCESSORIES - PLUG-IN PAGER (Available during Normal Mode Only)

OxAl Pager Alent Repeated Call indication Page Recceived O>>Hset 0 O

O0xA2  Out Of Range NONE See Decoder O >>Hse1 0 O
’ Specs

0xA4 RTC Tick Current Time (hh:mm) Every Minute O >>Hsct 0 &

(unless Wake-Up-Handset
command has been revd)

0x88 Pager Status Buffer Full All available msg slots O>>Hset 0 @
are occupied.



9. A device according t-o claim8, in which the auxil.Lag
(10). is a pager. 10. A devi ce according to claim8, i':_\n;mm'_
auxiliary functional.unit (10) is an answering machinel; 5

according to claim8, in which the auxiliary functional

vibrating silent alarm 12. A devi ce agfcording to cl
auxiliary functional unit (10) is a cortfeSs phone.
TURN OFF PLUG-IN 0x00
DEVICE
MESSAGE TYPE: COMMAND
DESCRIPTION: ) Turn off the plug-in devices (including the Answering

Machine and the Pager). Note that the power control of the
plug-in vibrator has not been defined yet.

MESSAGE FORMAT:

I ] T T 1l
I stx | o0 ll ETX || LRC ||
iL i1 It

| - [{]

PARAMETERS: None
EXPECTED RESPONSE: PAGER/ANS MACHINE STATUS MESSAGE (0£8A)

e
PLAYBACK . 0x50 .

MESSAGE TYPE: 'COMMAND
DESCRIPTION: _Direct the plug-in answering machine to playback at the

selected slot once. The playback continues until either “Stop

Playback/Record “command is sent or the voice mail ends.

After the playback, the answering. machine will advance to
) next slot (but it will not wrap-around back to slot 0 if slot §
s " is selected).

MESSAGE FORMAT:

[ ] = W 0 |'|
I stx | s0 || swor | ETX | LrRC |
It - " i i ] il

PARAMETERS:

SLOT Select the slot number (0 to 5) of the voice message to
playback.

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)



13. An interchangeabl e battery pack (2) arranged to be fitted to the main
unit-of a 10 portabl e el ectroni c device,

functional unit (10) -contained within the battery pack a W
comuni cate data bidirectionally with circuits within th RFGLA ENT$

device, the auxiliary functional

function in conjunction with the said circuits within th QRS - un’rt""of" the

unit th82eby perforningfithe augig (rk/

characterised by an aux aUX|I|ary

devi ce 15 14. A cellular tel ephone, characterised by a pager nodule

pover ed i ndePInde¥WBAKhe primary tel ephony circuits of the t¢ygijone

and arr angedéﬁﬁeENqIL I‘Sﬁ,—lsé;ld

MESSAGE TYPE: COMMAND
DESCRIPTION: . Direct the plug-in answering machine to playback at the
' currently selected slot once. The playback continues until

either “Stop Playback/Record “command is sent or the voice
mail ends. After the playback, the answering machine will
advance to next slot (but it will not wrap-around back to slot
0 if slot 5 is selected).

MESSAGE FORMAT:

I 1 0 f 1

| sTx || 51 || ETX h LRC |

[ i 1 )t ||

PARAMETERS: NONE

EXI;ECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

MESSAGE TYPE: COMMAND

DESCRIPTION: Direct the plug-in“ answering machine to record at the
selected slot. The recording shall commence shortly (say,
within 100ms) after the Answering Machine sends a positive
status message. The recording continues until either “Stop
Playback/Record “command is sent or the voice mail time
slot expires. After the recording, the answering machine will
advance to next slot (but it will not wrap-around back to slot
0 if slot S is selected).

MESSAGE FORMAT:

ff T — 0 i T 1l

| stx | s2 | swor | ETX | LRC |

| — I i JL || J]

PARAMETERS:

SLOT Select the slot number (0 to 5) of the voice message to

EXPECTED RESPONSE:

record.

ANSWERING MACHINE STATUS MESSAGE (0x8A)



tel ephony circuits when a-paging signal is received..: 15 _Acellu cel | uI ar

t el-ephone according to claim 14, in which the pager; ngd,gi‘ ,‘5,%% TT ged to
communi cate caller line identificati'on (CLI) data to the piitary o8

tel ephony circuits. 16. A cellular telephone accorgimg to claiml5, i}n
whith the primary tel ephony circuits aré3arranged ¢ n—:&&&ﬁgﬂﬁﬁ]ﬂ% gser
the CLI data received fromthe pager nboure. 17. A cel | ul ar tel'éptione
according to any one of clainms 14 to 16 in which the

RECORD 0x53
CURRENT SLOT

MESSAGE TYPE: COMMAND

DESCRIPTION: . Direct the plug-in answering machine ‘to record at the

currently selected slot. The recording shall commence
shortly (say, within 100ms) after the Answering Machine
sends a positive status message. The recording continues
until either “Stop Playback/Record “command is sent or the
voice mail time slot expires. After the recording, the
answering machine will advance to next slot (but it will not
wrap-around back to slot 0 if slot 5 is selected).

MESSAGE FORMAT:

fr == ] I i
I stx | 53 || - ETX | LRC .|[
It it It it i
PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)

R

STOP PLAYBACK/ _ = 0x54
RECORD

MESSAGE TYPE: COMMAND

DESCRIPTION: - Direct the plug-in answering machine to stop playing back

or recording. The answering machine will advance to next
~ slot (but it will not wrap-around back to slot 0 if slot 5 is

selected).
MESSAGE FORMAT:
fi T W = 0 i
I stx | s4 ] ETX | LRC |
L i )| )i |
PARAMETERS: NONE

EXPECTED RESPONSE: ANSWERING MACHINE STATUS MESSAGE (0x8A)



25 primary tel ephony circuits are arranged to make a registration with

the. cel lular network automatically after powering-up in _tﬁ-a*""-~---- ;
pagi ng signal. 18. A cel lul ar tel ephone according to m@EM‘EN’I SR
preceding clains, in which the pager is contained in an i nt er 2@&6\ N
battery pack fitted to the phone. -19. A sl lular teleph qgﬂ@céo% L.ng.. to ady
one of the preceding clains, in which tme=30 pager is

comuni cate data bidirectionally with the primary tel ephony circuits via
t he connection between the battery pack and the main unit of the tel ephone.

PROGRAM DECODER 0x60
MESSAGE TYPE: COMMAND L
DESCRIPTION: ' Program the eeprom array that resided in the plug-in pager’s

POCSAG decoder PCF5001T. (There are 3 eeprom arrays of
38 bits each in the decoder, please refer to its specs for
definition. Certainly bits in the command may be ignored by
the pager which will be defined later.)

MESSAGE FORMAT:
s i ] T . = T i ]
ﬁ STX || 60 J}ARRAY #h Byte 1|| I Byte s}l ETX LRC
i i N i [T | 'R 1 0
bit39 bit0

PARAMETERS:

ARRAYH# Select one of the 3 eeprom arrays in the decoder.

0x00 - Array 1, 0x01 - Array 2, 0x02 - Array 3
Bit 39, 38 Not used
Bit37-0 As per PCF5001T specs

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

READ TIME

MESSAGE TYPE: COMMAND

DESCRIPTION: Read the current time maintained by the built-in real time

' : clock in the plug-in pager.

MESSAGE FORMAT:

I . T

EREaa
) ] il i’ J|

PARAMETERS: NONE

EXPECTED RESPONSE: CURRENT TIME MESSAGE (0x8E)



20. A nethod of operating a cellular telephone including placin
t el ephone in a standby node to reduce power consunpti off ‘1?&&;3(1 SHH{:T n\‘
that in 'standby node power to the prinmary tel ephony ci 5 r
and power to a pager nodule remains ON, and in that th gm%?r .on. i,

subsequently receiving a pager signal, 555 switches ON: p T
t el ephony circuits. S

fo.- the pﬂ—ﬁ’ar

SET TIME . 0x62
MESSAGE TYPE: COMMAND L "
DESCRIPTION: © Set the current time of the built-in real time clock in the

plug-in pager. Second will be set to zero.

MESSAGE FORMAT:

I stx | 62 | HOURHMINUTEﬂ ETX H LRC - |
T | i

PARAMETERS:
HOUR 24-hour format (0 to 23). Ten's and one’s digits are BCD-
coded.
MI"N[_J’I‘E 0 to 59. Ten’s and one’s digits are BCD-coded. For example;

11:32 pm will be represented as:

02 62 23 32 03 LRC

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)




21. . A method according to claim20, in which the pager nodul e recei ves
caIIer line identification (CLI) data and communicates_the ta to

the primary tel ephony circuits. 22. A met hod accordj” ?j% L EMBNMSHEETI
whi ch=the primary telephony circuits 10 di spl ay thq F

ata rec@s@
fromt he pager nodul e. 23. A method acc86ding to an one. | of ito
22, in which the telephony circuits nmake™@ registrati. _;Q;:I:.—h& ce+’f—u1~efr
network automatically after waking-up in response to a paging signal.

HANDSET POWER - 0x63
MESSAGE TYPE: COMMAND i
DESCRIPTION: ‘Inform the pager of power status of the handset. )
MESSAGE FORMAT:
T T i if ]
II STX 63 | PWR | WAKEUP Il ETX “ LRC |
it It i} It 1 it i
PARAMETERS:
PWR 0o - - Handset is going. to power down. Pager to suspend
RTC Tick message (0xA4).
1 - Handset has been powered up. Pager to resume
RTC Tick message (0xA4). Reset any WAKEUP
option in the previous 0x63 command.
WAKEUP Ignore this byte if PR = ]
0 - Do not wake up the handset even if a valid page has
~ been received.
1 - Wake up the handset via the serial bus if a valid

page has been received.

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)

ANY UNREAD PAGE

MESSAGE TYPE: COMMAND

DESCRIRTION: Interrogate the number of un.read'pages in it’s page memory.
MESSAGE FORMAT:

[omx | e | ox | tre |

1 it i 1 )

PARAMETERS: | NONE

. EXPECTED RESPONSE:  PAGER STATUS MESSAGE (0x8B)



24. A nmet hod of operating a cellular telecomunicati
characterised 15 by transmtting a pager signal from hgpnmmmﬂsb!‘ié'f \\
cellular tel ephone, receiving the pager signal in a pader nodul e i M’Bh@gb
cellular tel ephone while the primary tel ephony circuits! ghtet:he. 88l

t el ephone are powered-down, switching Oy power to the dhrmmna%?—"“
circuits in response to the pager signar= and subsequently establishing a
connection between the said primary tel ephony circuits and the 20
networ k. 25. A method according to claim24, further conprising:

READ PAGE - 0x65
[}
MESSAGE TYPE: COMMAND
DESCRIPT[ON _ - Request for a page record as indicated. (P.S. After sending

the record, the pager should automatically advance its
internal pointer to the next record or null (if it’s the last

one)). .

MESSAGE FORMAT:

ii STX ii 65 ﬁ LOC 'ﬁ ETX li LRC il

it i I I i |

PARAMETERS:

LOC : 0x00 - Send the LATEST page

0x01 - Send the CURRENT page
0x04 -

. Send the PREVIOUS page

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(indicating BUFFER IS EMPTY or END OF BUFFER), OR
PAGE RECORD MESSAGE (0x8C)

DELETE PAGE 0x66
MESSAGE TYPE: COMMAND
DESCRIPTION: - Request for a page record or all of them to be deleted from
the pager’s memory. :
MESSAGE FORMAT:
Ir e ] o T il
| sTx h 66 | oeTr | ETX | LRC h
I It I N ] ]
PARAMETERS:
OPT 0x00 - Delete the PREVIOUS page only.
0x01 - Delete all pages except those that are marked as

unread or locked.

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x3B)



receiving at the cellular network exchange a destinatian ceIIyLaf<F€F€’ ﬂpe
number froma call originator; and only when the destlﬁarFUq cehhular

tel ephone is deternmined not to be registered 25  withi\t#e Celhrhapyﬁéﬂﬂﬁrk
then-outputting fromthe network exchange a pager S|gnal and Her wi se
establishing a connection directly with g e primary telg Oy, -GHFEUTT'S of
the destination cellular tel ephone. 26. met hod accor'dffAg-to claim 25, in
which the network exchange stores” a record of destination nunbers and
correspondi ng pager numbers, and when the

LOCK PREVIOUS PAGE | 0x67
MESSAGE TYPE: COMMAND !
' DESCRIPTION? - Lock th; previous page record. Locked page will not be

deleted by the pager when it goes power down. Unlike
“Read Page” command, the pager should not advance its
internal page record pointer.

MESSAGE FORMAT:

] — I 1l
I sTx ﬂ 67 h ETX - “ LRC |
L | /] i I’ ]
PARAMETERS: NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x8B)
(with READY, EMPTY or END OF BUFFER indication)

UNLOCK PAGE - - 0x68

MESSAGE TYPE: COMMAND

DESCRIPTION: _ Unlock the previous page record.
MESSAGE FORMAT:

ff o 0 0 ]

| stx | 68 | ETXx || LrRC |

I [ ) [[] Ji
PARAMETERS: NONE

EXPECTED RESPONSE: PAGER STATUS MESSAGE (0x38B)
. (with READY, EMPTY or END OF BUFFER indication)



30 destination cellular tel ephone is determned to be not registered

power ed-down then retrieves the correspondi ng pager .nunbe tSe T _ |
signalling the pager nodul e. REPLACEMENT SHEET l
. o APR 199
- i Date MO
59 ! phindchadiood
oy
PAGE ALERT 0xA1l
MESSAGE TYPE: SPONTANEOUS STATUS | i
DESCRIPTION: " Sent when there is a valid page has been received.
MESSAGE FORMAT:
| scx | av | pic | bup | ETx | e |
It || ] 1 [l ; [ ]|
PARAMETERS:
DUP 0x00 The latest page is not a Duplicated one

0x01 The latest page is a Duplicated one.
(P.S. The pager shall replace the timer stamp of the old page
with the new one, and place the page to the top of its buffer.)

0xA2

MESSAGE TYPE: SPONTANEOUS STATUS

DESCRIPTION: Sent the paging receiver goes out of range or back in range.
- MESSAGE FORMAT:
5

I 1T [ W il i 1

| stx | A2 h pIC || STATUS| ETX | LRC |

it it || it [[] ||

. PARAMETERS:
STATUS 0x01  Out-Of-Range

0x00 In Range



RTC TICK

MESSAGE TYPE:

DESCRIPTION:

0xA4

SPONTANEOUS STATUS !

' Same as message O0x8E every minute unless “Handset

Power” message with power down indication has been
received.

— END OF i)O_CUMEN'I‘ —
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CLAIMS

1. A battery-powered portable electronic device (1) including an interchangeable
battery pack (2) fitted to a main unit of the device, characterised by an auxiliary
functional unit (AFU) (10) contained within the battery pack and arranged to

communicate data bidirectionally with circuits within the main unit of the device, thé

auxiliary functional unit (10) thereby performing the auxiliary function in conjunction

with the said circuits within the main unit (1) of the device. -

2. A device according to claim 1 in which the physical interface (3) between the

battery pack (2) and the main unit (1) comprises a multiplicity of contact pins

arranged in a linear array with a battery ground contact pin at one end of the array,
a battery -+ve confact pin at the other end of the array, and at least one data pin
between the said battefy contact pins and connected to the auxiliary functional unit.
3. A device according to claim 2 in which the interface (3) includes 2 data pins,
one carrying data unidirectionally from the AFU to the main unit, and the other
carrying data unidirectionally from the main unit to the AFU.

4. A device according to claim 1, 2 or 3 in which the main unit of the
device includes a user input device (7) and is arranged to communicate control
signals to the auxiliary functional unit (10) in response to a user input.

5. A device according to any one of the preceding claims in which the interface
(3) for the battery pack includes a connection for the transmission of power from the
main unit to the auxiliary functional unit (10).

6. A device according to any one of the preceding claims, in which in a standby

mode of the device only the "auxiliary functional unit (10) is powered, and the_

auxiliary functional unit is arranged subs"eqliggﬂy to switch ON power to the main
it

7. A device according to claim 6, in which the auxiliary functional unit (10)
switches ON the main unit in response to a signal received from a source external
to the device.

8. A device according to any one of me preceding claims, in which the device

(1) is a cellular telephone.
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9. A device according to claim 8, in which the auxiliary functional unit (10) is

a pager.

10. A device accordmg to claim 8, in which the auxﬂlary functional unit (10) is
an answering machine.

11. A device according to claim 8, in whlch the auxiliary functional unit (10) is
a vibrating silent alarm. _

12. A device according to claim 8, in which the auxiliary functional unit (10) is
a cordless phone.

13. An interchangeable battery pack (2) arranged to be fitted to the main unit of a
portable electronic device,. characterised by an auxiliary functional unit (10)
contained within the battery pack and arranged to communicate data bidirectionally
with circuits within the main unit of thé.device, the auxiliary functional unit thereby
performing the auxiliary function in conjunction with the said circuits within the '_ '
main unit of the device '

14. A cellular tele_phone, characterised by a pager module powered independently
of the primary telephony circuits of the telephone and arranged to wake-up the said
telephony circuits when a pagmg signal is received.

15. A cellular telephone according to claim 14, in which the pager module is
arranged to communicate caller line identification (CLI) data to the primary
telephony circuits.

16. A cellular telephone according to claim 15, in which the primary telephony
circuits are arranged to display to the user the CLI data received from the pager
nmodule. |

17. A cellular telephone according to any one of claims 14 to 16 in which the
primary telephony circuits are arranged to make a registration with the cellular
network automatically after powering-up in response to a paging signai.

18. A cellular telephone according to any one of the preceding claims, in which
the pager is contained .in an interchangeable battery pack fitted to the phone. |
19. A cellular telephone according to any one of the preceding claims, in which the
pager is arranged to communicate data bidirectionally with the primary telephony
circuits via the connection between the battery pack and the main unit of the

telephone.
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20. A method of operating a cellular telephone lheludihg placing the telephone in
a standby mode to reduce power consumption, charactensed in that in standby mode '
power to the primary telephony circuits is turned OFF and power to a pager module
remains ON, and in that the pager module, on subsequently receiving a pager signal,
switches ON power to the primary telephony circuits.

21. A method according to claim 20, in which the pager module receives caller
line identification (CLI) data and communicates the said CLI data to the primary
telephony circuits.

22. A method according to claim 21, in"which the primary telephony circuits

display the CLI data received from the pager module.
23. A method accordlng to any one of claims 20 to 22, in which the telephony
circuits make a registration with the cellular network automatically after waking-up
in response to a paging signal. '
24. A method of operating a cellular telecommunications network characterised
by tralnsmmmg a pager signal from the network to a cellular telephone, receiving the
pager signal in a pager module in the cellular telephone while the primary telephony
circuits of the cellular telephone are powered-down, switching ON power to the
primary telephony circuits in response to the pager signal, and subsequently
establishing a connection between the said primary telephony circuits and the
network. ) | '
25. A method according to claim 24, further comprising:

receiving at the cellular network exchange a destination cellular telephone

- number from a call ongmator, and

only when the destination cellular telephone is cletermined net to be registered
with the cellular network then outputting from the network exchange a pager signal,
and otherwise.establishing a connection directly with the primary telephony circuits
of the destination cellular telephone. -
26. A method according to claim 25, in which the network exchange stores a '

. record of destination numbers and corresponding pager numbers, and when the

destination celtular telephone is determined to be not registered powered-down then

retrieves the corresponding pager number for use in signalling the pager module.



10

15

20

25

30

16.64
ABSTRACT

BATTERY POWERED DEVICE

A battery powered portable electronic device includes an interchangeable
battery pack (2). The battery pack is fitted to the main unit (1) of the device. An
auxiliary functional unit (AFU) (10) is contained within the battery pack (2). It
communicates data bidiredtionally with circuits within the main unit (1) of the
device. The auxiliary functional unit thereby performs an auxiliary function in
conjunction with the circuits in the main unit of the device. The auxiliary functional
unit may be a pager and the main unit may be a cellular telephone. Then in a

standby mode the phone circuits are switched off and the pager only left powered-up.

FIGURE 1
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( Can be implemented immediately)
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SCENARIO B
( User Friendly Approach, but requires Network co-operation)



