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CELLULAR TELEPHONE BATTERY WITH AUTO-ANSWERING AND -
HAND-FREE FUNCTIONS

BAQKQBOUND‘QE THE INVENTLQN

The ;upresent invention relates to
pellular telephones, and relates more specifically
;%; a multifunction cellular telephone battery which
provides the functions of auto-answer, hand-free,

quick charging, etc.

Cellular telephones have become more and
more popular nowadays, for the advantage of high
mobility. Advanced cellular telephones provide many
-éopﬁisticated functions to satisfy consumers’
different reqﬁiréments. For example, the hand-free
speaking function allows a car driver to speak
thésugh the pellular telephone without holding it
in hand during driving. This function ;as been
defined in certain countries as a requisite
function of cellular telephones. Due to limited
space, added functions cannot be ﬁnlimitedly ~built
in a cellular telephone. Therefore, most added
functions are built outside the mainframe of the

cellular telephone. However, tﬁé design of an

externally built structure complicates the assembly




built structure provides only one added ' function,
several externally built strﬁctures shall be
installed when many added functions are required.
When several externally built structures are
installed, the mobility of the cellular telephone

will be greatly affected.

SUMMARY OF THE INVENTION

The present invention has been
accomplished under the circumstances in view. It is
therefore the main object of the present invention -
to provide ‘a cellular telephone battery which
provides the necessary working power supply to the
cellular telephone, and has additional’ functions
including auto-answer, hand-free, low power and

power wake up, quick charging, etc.

Accdrding to the present invention, the
maultifunction cellular télephone battery provides
the functions of auto answering, hand-free
listening and speaking, low power control, power
wake up control, battery protéction, and quick
charging, and is comprised_of a current rectifying
and voltage converting device adapted for

rectifying and converfing input power supply to the
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desired. working power supply; an auto-answer and
hand-free control device connected to the current
rectifying and voltage convefting device, the auto-
answer and hand-free control de%ice comprising a
control unit connected to the mainframe of the
cellular telephone, a set of control buttons, a
-hicrophone, an indicator light, a speaker, two
exchanging units, and an encoder/decoder/storage
unit, the control buttons and fhe microphone and
the speaker being adapted for the user to control
the operation of the auto-answer and hand-free
control device, the encoder/deéoder}storage unit
driving the voice of the opponent out of the
speaker through the exchanging units, and sending
the user’s voice to the opponenf thrdugh the
ceflﬁlar telephone via the exchanging units. The
encoder/decoder/storage unit haé a read only memory
and a random access memory adaptéd for storing the
user’s announcement and the caller’s message. The
'control unit of the auto-answer and hand-free
control device enters a low power sleep mode when
the <cellular telephone receivesﬂg‘signal to stop
operation, and automatically wakes up from the
fower power sleep mode when %ihe control unit

receives a signal from the cellui?r telephone. The
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quick charging function is achieved in such a

“manner that external power supply is monitored by

the power input protection system of a rectifier
thereof, then processed by the switch control, auto
regulation, full wave rectification, .and current

switch of a charge input ‘volume control system of

‘the rectifier, and then monitored by a voltage

switch and a temperature switéch thereof, and then
controlled by a main control IC thereof to charge

the battery.

E&lﬁﬁ DESCRIPTION OF THE DRAWINGS
Fig. 1 is an elevational view of a
multifunction cellular telephone battery according
to the present invention;
| Fig. 2 is a system flow chart of the

multifunction cellular telephone battery according

"to the present invention;

Fig. 3 1is a flow chart showing the
operation of auto answering and hand-free listening
and speaking functions according to the present
invention; _

Fig. 4 1is a flow chart showing the
operation of the functiqnswpf lower power and wake

up according to the present imvention; and
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Fig. 5 is a control block diagram of the

charging circuit of the battery.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, a multifunction
cellular telephone battery in #ccordance with the
'bresent invention comprises a casing 1, and a
battery body 10 mounted within the casing 1 and
adapted for providing the necessary working power
Snpply to the cellular telephone 20 and other
-accessories. Mounted on the outside of the casing
1, there are a control button unit 11, a microphone
12, an indicator light 13, and a speaker 14. The
control button unit 11 comprises a SPK button, a
TAD button, a MSA button, a DEL button, a PLAY
button, a STOP button, a REW button, a FWD button,
and a MEMO button. The functions of the buttons of
the control button unit 11 .will be described

further.

Referring to Figures 2 and 3, the
electric power of the battery body 10 is rectified
and converted by a current rectifying and voltage
converting device 30 into the necessary working

voltage for the auto-answer and hHand-free control




device 40. The auto-answer and hand-free control
device 40, as shown in Figuré 3, comprises a
control unit 401 connected to the mainframe of the
cellular telephone 20, the control buttons 11, the
indicator light 13 of the battery body 10, two
exchanging\units, namely, the first exchanging unit
42 and the second exchanging unit 43, and an
encoder, decoder, storage unit 41. The two
exchénging units 42, 43 are respectively connected
to the 1/0 port of the cellular tglephone 20. When
the SPK button df the control button unit 11 is
pressed on, the voice of the opponent is
transmitted from the cellular telephone 20 to the
encoder, decoder, storage unit 41, and then driven
out .of the speaker 14, and the user’s voice is
allowed to be picked up by the microphone 12, then
transmitted to the second exchanging unit~”43, and
then sent to the opponent through the cellular
telephone 20. In short, the SPK button is for a
hand-free listen and speak operation control; when
the SPK button is pressed on, the opponent’s voice
is driven out of the speaker 14, and the wuser’s
voice is sent to the opponent through the cellular
telephone 20 via the microphone 12; when the SPK

button is pressed off, the communication is
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executed by .the cellular telephone 20. When the MSG
button is pressed on, the user can then record .the
| desired annouﬁcement, i.e., the voice is picked up
by the microphone 12,;then transmitted {o the
encoder, decoder, storage unit 41 through the
second exchanging unit 43, and then compressed and
‘'stored in a ROM (read only memory). If the TAD
button 1is pressed on and the opponent calls the
telephoﬁe, the control wunit 401 turns on the
cellular telephone 20, and sends the . stored
announcement from the ROM (read only memory) of the
encoder, decoder, storage unit 41 to the opponent
through the cellular telephone 20. If the opponent
gives a message, the control unit 401 controls the
‘encoder, decoder, storage unit 41 to encode the
opponent’s voice message, compress the encoded
signal, and store the compressed signal ifi a RAM
{random access memory), and at the same time, the
opponent’s voice message 1is driven out eof the
speaker 14 through the.first exchanging units 42,
enabling any person in presence to hear the
opponent’s message. When a message is étored in the
encoder, decoder, storage unit 41, the control unit
401 drives the indicator light 13 to flash. When

the flashing of the indicator light 13 is viewed,
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the user can then pressed on the PLAY button to let
the stored digital message be con%efted into voice
message by the encoder, decoder, storage.unit 41,
and .then driven ouf of the speaker 14 through the
first exchanging unit 42. The other control buttons
of the contfbl button unit 11, such as the STOP
button, the REW button, the FWR button, are to
control the encoder, decoder, storage unit 41,
causing it to stop playing, to rewind to the last

message, to forward to the next message.

When the wuser presses on thg MEMO
button, the user’s announcement can be inputted
through the microphone 12, then transmitted from
the second exchanging unit 43 through the first
exchanging unit 42, and then stored in the RAM by
the encoder, decoder, storage unit 41. The“user can
uses the STOP button, the REW (review) button, the
FWR (forward) button, and the DEL (delete) button
to control the playing of the recorded

announcement.

In order to save  electric power
consumption and prolong the service life of the

cellular telephone battery, additional wake up and




low power functions are provided. The low power
function is to automatically drop power consumption
to the lowest level when no signal is received by
the cellular telephone, and to increase power
supply to the working level when the cellular
telephone receives a call. The wake up function,
as illustrated in Figure 4, enables the control
unit 401 to wake up from the low power mode and to
return to the normal power supply mode when the
control unit 401 receives a signal from the
cellular telephone or any external control message
through a signal detectiné circuit 50. The
aforesaid signal may come directly from the
transmission line of the control unit 401, or come
from an external source through a signal detesting
and- converting circuit. The control unit 401 can
also be controlled by a timer to resume power '
supply. The timer can be controlled through an
external control line, or by the program in the
memory of the control unit 401. When the control
unit 401 resumes to normal power supply mode and
detects an external signal {(the ringing signal of
the telephone, or the signal of a control button},
it immediately- wakes up fhe encoder, decoder,

storage unit 41, and' therefore the aforesaid
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functions can be pefformed.

When the control unit 401 receives a
stop signal from the cellular telephone 20 through
the signal detecting circuit 30, it enters the
lower power sleep mode immediately. The control
unit 401 can also be forced into the lower power
sleep mode through the control of an added control
button, or controlled by the timer to be turned to
the lower power sleep mode a certain length of time
after receiving no message. Before entering the
sleep mode; the control unit 401 cuts off power
supply from the encoder, decoder, storage unit 41.
The announcement recorded in the ROM will not be
erased when power supply is disconnected. However,
the' message stored in the RAM will be erased when
power supply is off. If there is a message stored
in the encoder, decoder, storage wunit 41, the
control unit 401 is turned to the receiving mode
from the lower power sleep mode, so as to protect

the message from being erased.

Referring to Figures 5, the battery body
20 further provides a quick charging function.

External AC power supply or cér battery power
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supply ié monitored by the power input protection
system of . the rectifier, then :processed by the
switch  control, auto regulation, full wave
rectification, and current switéh of the charge
input volume control system of the rectifier, and
then monitored by the voltage switch and the
-temperature switch, and then controlléd by the main
control IC to charge the battery. When external
power supply is rectified into a 12V input power,
the main control IC receives the signal of the
temperature control gate circuit, and matches with
the power input auto regulation circuit to let
charging power be defined within a suitable inpﬁt
current subject to the existing power volume and
temperature of the batterx, and then sent to the
current input control gate circuit, so that the
defined input current can be rectified into the
desired DC current by the high frequency full wave
rectifying circuit for charging.the baftery. The
power input auio regulation circﬁit, the current
input control gate éircuit, and the temperature
control gate circuit form a charging circuit which
regulates charging power and charges the battery
subject to the conditions of thé external power

source and the battery. Because the present
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invention automatically monitors:the conditions of
the battery and regulates the input current, quick
charging can be positively achie§ed {about one hour
"from zero to saturated status). In an actual test,
input charging voltage Vin:lz.OSV, input charging
current Iin=0.925A, total input charging power
'Pin=12.65*0.956=10.13; after . charging, output
voltage Vout=10.6V, output curfent=0.956A, total
output power Pout=10;6*0.956=1Q.13W, WPout=Pin-
Pout=11.15W-10.13W=1.02W,} and: the' value of
efficieﬁcy: WPout/Pin%=91.47%, i.e. about 92%
superior than 80% - the average faiue of efficiency

of regular cellular teiephone battery.

It is to be understood that the drawings
are designed for purposes of illustration only, and
are not intended as a definition of the limits and

scope of the invention disclosed.
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I claim:

1. A cellular telephone battery
comprising a battery body adapted for providing a
cellular telephone with the necessary working power
supply, said battery body comprising:

a current rectifying and voltage
‘converting device adapted for rectifying and
converting input power supply to the desired
workihg power supply;

an auto-answer and hand-free .control
device connected to said current rectifying . and
voltage converting device, said auto-answer and
hand-free control device comprising a control wunit
connected to the mainframe of the cellular
telephone, a control button unit, a microphone, an
indicator 1light, a speaker, two exchanging units,
and an encoder/decoder/storage unit, one “of said
exchanging unit receiving the voice of the opponent
from the cellular telephone and driving it out of
said speaker, the other of said exchanging ﬁnit
receiving the voice of the user from said
microphone and sending it to the opponent through

the cellular telephone.

2. The cellular telephone battery of
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claim | wherein sdaid encoder/decoder/storage unit
is* to  encode, compress, decode, and store Vvoice
signals, having the function of storing the user’s
announcement ‘in which the user’s voice is‘picked up
by said microphone and transmitted to said
encoder/decodér/storage unit through one of said
‘exchanging units, then encoded and compressed by
said encoder/decoder/storage unit and then stored
in a read only memory in said
encoder/decoder/storage unit, and the function of
storing the caller’s message in which said
encoder/decoder/storage unit is controlled by said
‘control unit to encode and compress the user’s
voice and then to store the encoded and compressed
signal of thé user’s voice in a random access
memory in saidrencoder/decoder/storage unit, the
caller’s messggé being simultaneously drivén out of
said speaker by one of said exchanging unit; said
indicator 1light is driven by said control unit to
flash when a message 1is stored in said

encoder/decodér/étorage unit.

3. The cellular telephone battery of
claim 1 wherein voice picked up by said microphone

is processed through said exchanging units, and
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then stored in a random access memory in - said

encoder/decoder/storage unit.

' 4; The cellular telephone battery of
claim 1 wherein the control unit of said auto-
answer and hand-free control device enters a low
‘power sleep _mode when the cellular telephone
receives a stop signal to stop communication, and
cuts -off. power supply from said
encoder/decoder/storage unit before entering said.
lower power sleep mode; the user’s announcement
which is stored in said read only memory is
-maintéined intgct when power supply is cut off, and
the caller’s message which is stored in said random
access memory is erased when power supply is cut
of f; said encoder/deco&er/storage unit is
maintained working in the same manner -as said
control unit:receives a signal from said control
unit when a message is stored in said
encoder/decod@;/storage unit; said control unit
returns to normal power supply status when receives

a signal from the celiular telephone.

5. The cellular telephone battery of

claim 1 wherein said battery body provides a quick
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charging function in which external power supply is
monitored by the power input protection system of a
rectifier thereof, then processed by ~the switch
control, auto regulation, full wave rectification,
and current swifch of a charge input volume control
system of said rectifier, and then monitored by a
‘#oitage switch and a temperature switch thereof,
and then controlled by a main control IC thereof to
charge the battery; when external power supply is
rectified into a DC input power, said main control
IC receives the signal of said temperature control
switch, and matches with said power input auto
Tegulation circuit to let charging power be defined
by said power input auto regulation circuit to a
suitable input current subject to the- existing
power volume and temperature, and then sent to said
current input control switch, so that defified input
current can be rectified into the desired DC
current by a high frequency full wave rectifying

circuit for charging the battery.
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