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(57) Claim

1. A transmitter having a battery therein and which
is driven by a voltage supplied from said battery, 
comprising:

(a) input means for inputting transmission
data;

(b) data length detecting means for detecting a 
length of said input transmission data;

(c) voltage supervisory means for detecting an 
output voltage of said battery;

(d) discharge characteristic memory means for 
storing a discharge characteristic of said battery; and

(e) ; calculating means for calculating a data 
length which can be transmitted on the basis of an output 
voltage detected by said voltage supervisory means and 
discharge characteristic data stored in said discharge 
characteristic memory means, wherein when the data length 
detected by said data length detecting means is longer than 
the data length calculated by said calculating means, said 
transmission data is inhibited from being transmitted.
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» · ··· · The following statement is a full description of this invention 
• .. including the best method of performing it known to me:-
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally relates to transmitting 

apparatus and, more particularly, is directed to a transmitter 

which is driven by battery power.

Description of the Prior Art

Recently, various kinds of communication apparatus mounted 

on a mobile station such as automobiles and so on or portable 

communicatiori apparatus have been developed so far. Since this 

kind of communication apparatus for a mobile station or portable 

communication apparatus is not supplied with an AC voltage, such 

mobile or portable communication apparatus is generally supplied 

with and driven by a drive voltage from a housed secondary 

battery. The secondary battery will hereinafter simply referred 

to as a battery.

In such communication apparatus driven by battery power, 

there is a risk that the transmission becomes impossible when an 

output voltage of battery is lowered during transmission. That 

is, if the amount of voltage consumed by the communication 

exceeds the charged amount of the battery, then the output 

voltage is lowered than the voltage necessary for transmission. 

As a consequence, the communication apparatus becomes unable to 

operate unless the battery is exchanged or charged. If the 

output voltage of the battery is lowered during transmission, 

then the transmission is ended before it reaches to the end and 

only one portion of transmission lata is transmitted to the 

receiving side so that reception error occurs in the receiving 

side. In that event, if the communication apparatus is utilized 

as a standard telephone to transmit an audio signal, then the 

user (caller) can immediately notice that the battery is dead
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because the user directly utilizes this communication 
apparatus. Therefore, the user can be substantially 
prevented from being troubled even when the battery is 
dead. On the other hand, if such reception error occurs

5 during the communication of various data, then the 
receiving side cannot be controlled at all by the 
transmission data. Also, there is little possibility that 
the user can notice that the battery is dead, which 
considerably troubles the user.

10 OBJECTS ANT SUMMARY OF THE INVENTION

15

• ft ft ft ft ft ·• ftft
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Accordingly, it is an object of the present 
invention to provide a transmitter having battery power 
detecting means which is less susceptible to the 
aforementioned shortcomings and disadvantages of the prior 
art.

According to the present invention there is 
provided a transmitter having a battery therein and which 
is driven by a voltage supplied from said battery, 
comprising:

(a) input means for inputting transmission
data ;

(b) data length detecting means for detecting a 
length of said input transmission data;

(c) voltage supervisory means for detecting an 
output voltage of said battery;

(d) discharge characteristic memory means for 
storing a discharge characteristic of said battery; and

(e) calculating means for calculating a data 
length which can be transmitted on the basis of an output 
voltage detected by said voltage supervisory means and 
discharge characteristic data stored in said discharge 
characteristic memory means, wherein when the data length 
detected by said data length detecting means is longer than 
the data length calculated by said calculating means, said 
transmission data is inhibited from being transmitted.35
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■battery,--a-di-6char-go characterist-icmemory -for previously-storing 
a discharge characteristic of the battery, and a calculating>-^nit 

for calculating data length which can be transmitted-^5n the basis 

of a voltage value detected by the voltag<=s«l5ervisory unit and 

discharge characteristic data storgd^in the discharge

characteristic memory, whejein when the data length detected by 

the data length defecting unit is longer than the data length 

which canhe^iransmitted, the transmission of the transmission 

da£a<is inhibited. Thus, communication can be increased in 

ro-l-iabi-lity.------------------------------------------------------
The above and other objects £oafeuroG, and advantages of the 

present invention will become apparent from the following 

detailed description of an illustrative embodiment thereof to be 

read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

• FIG. 1 is a block diagram showing an embodiment of a 

transmitter having battery power detecting means according to the 

present invention;

FIG. 2 is a graph illustrating an example of discharge 

characteristics; and

FIG. 3 is a flowchart to which references will be made in 

explaining operation of the embodiment of the present invention.

• · ·· 
4

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the transmitter having battery power 

detecting means according to the present invention will now be 

described with reference to the accompanying drawings.

FIG. 1 shows an overall arrangement of an embodiment of the 

transmitter according to this invention in the form of a 

schematic block diagram. Referring to FIG. 1, a central control 

apparatus 1 is formed of a central processing unit (CPU) and is

3
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adapted to control the transmission and reception operation at a 

transmitting and receiving unit 2. A transmitting and receiving 

antenna 3 is connected to the transmitting and receiving unit 2 

so as to transmit data by a satellite line network via, for 

example, a predetermined geostationary satellite (not shown).

The CPU 1 is connected with an input key pad 4 having 

operation keys (not shown) for inputting transmission 

informations or the like and a display unit 5 for displaying on a 

picture screen thereof (not shown) received content, transmitted 

content and messages such as when the battery is dead or the 

like. Various informations are transmitted on the basis of the 

operation of keys on the input key pad 4. When transmitting 

transmission data, the CPU 1 temporarily stores the transmission 

data.. Then, only when the CPU 1 determines on the basis of the 

judged result provided by the calculation, which will be 

described later, that the transmission is possible, then the 

transmission data is transmitted from the CPU 1 to the 

transmitting and receiving unit 2, which then effects the 

transmission of transmission data through the antenna 3.

Further, this transmission apparatus is driven by a 

voltage supplied from a battery 6 formed of secondary batteries 

such as an Ni-Cd alkaline battery and so o~>. More specifically, 

an output voltage from the battery 6 is supplied through a 

constant voltage circuit 7 to respective circuits of this 

communication apparatus.

A voltage supervisory unit 8 is provided to detect the 

output voltage of the battery 6 and, output voltage data detected 

from the voltage of· the battery 6 by the voltage supervisory unit 

8 is supplied to the CPU 1. Also, a discharge data memory unit 9 

is connected to the CPU 1 to store a discharge characteristic of

4
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the battery 6 and, the discharge characteristic data stored in 

the discharge data memory unit 9 is read out therefrom under the 

control of the CPU 1. An example of discharge characteristic 

data is represented in FIG. 2.

Under the condition that the output voltage Vout is changed 

as shown in FIG. ·2 when a current necessary for transmission is 

successively discharged from the battery 6, transition states of 

the output voltage Vout at every unit time are stored in the 

discharge data memory unit 9 as the discharge characteristic 

data. In that event, the discharge data memory unit 9 stores 

discharge· characteristic data (data up to a point Vo of FIG. 2) 

in which the present voltage value reaches a lowest voltage value 

Vth so that the voltage can be maintained as a constant voltage 

necessary for driving the respective circuits by the constant 

voltage circuit 7.

When transmission data is transmitted from the transmitting 

and receiving unit 2, then the CPU 1 calculates on the basis of 

the output voltage data supplied from the voltage supervisory 

unit 8 and the discharge . characteristic data read out from the 

discharge data memory unit 9 the amount of data which can be 

transmitted by the output voltage of the battery 6. This 

operation of the CPU 1 will be described with reference to a 

flowchart forming FIG. 3.

Referring to FIG. 3, following the Start of operation, the 

processing proceeds to step SI. In step SI, when transmitting 

data, the CPU 1 calculates the amount of data transmitted and 

also calculates on the basis of the detected amount of data a 

period of time necessary for transmitting the data. The 

processing then proceeds to the next step S2, whereat the amount 

of the present output voltage of the battery 6 is detected from

5
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the output voltage data supplied from the voltage supervisory 

unit 8. Then, the processing proceeds to the next decision step 

S3. In decision step S3, data corresponding to the detected 

voltage value is read out from the discharge characteristic data 

stored in the discharge data memory unit 9 by the CPU 1, wherein 

a time in which the present voltage value reaches the lowest 

voltage value Vth necessary for operating the respective circuits 

is detected. Then, it is determined whether or not the time 

necessary for transmission is shorter than the time in which the 

present voltage value reaches the lowest voltage value Vth.

If the time necessary for transmission is shorter than the 

time in which the present voltage value reaches the lowest 

voltage value Vth as represented by a YES at decision step S3, 

then it is determined that the transmission is possible and the 

processing proceeds to step S4. In step S4, transmission data is 

supplied from the CPU 1 to the transmitting and receiving unit 2, 

from which the transmission data is transmitted. Then, the 

processing is ended.

If on the other hand the time necessary for transmission is 

longer than the time in which the present voltage value reaches 

the lowest voltage value Vth as represented by a NO at decision 

step S3, then it is determined that the transmission is 

impossible and the processing proceeds to step S5. In step S5, 

transmission data is not transmitted to the transmitting and 

receiving unit 2 and a message such as the exchange of battery 6 

(or the charging of battery 6) is displayed on the display unit 5

With reference to FIG. 2, let us now describe more fully the 

example in which the CPU 1 determines whether or not the 

transmission of data is possible.

As shown in FIG. 2, when the present output voltage of the

6
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battery 6 is, for example, Vi , then it is determined by the CPU 1 

on the basis of the discharge characteristic data of this voltage 

Vi the duration of time t0 in which the voltage Vj reaches the 

voltage ■’’•alue Vth which is necessary for transmission. Then, it 

is determined by the CPU 1 whether or not a time period ti 

necessary for transmitting present transmission data is shorter 

than the time to . At that time, since the time period t| 

necessary for transmitting the data is longer than the time 

period to in which the voltage Vj becomes lower than the voltage 

value Vth, it is determined by the CPU 1 that the data

transmission is impossible. Therefore, the transmission of data 

is inhibited from being executed and the message indicative of 

the exchange of battery 6 is displayed on the display unit 5.

As described above, according to the transmitter of this 

embodiment, when the charged amount of battery is not sufficient 

for transmitting data, the data transmission can be reliably 

inhibited from being effected and a trouble in which the battery 

has run down during transmission can be avoided. Therefore, the 

transmitter of this embodiment is high in reliability. Also, in 

such case, since the message indicating the exchange of battery 

is displayed on the display unit, the time for exchanging the 

battery can be determined reliably and the transmitter of this 

embodiment is easy to handle.

While the exchange of battery 6 is instructed by the display 

unit 5 in the form of message when the charged amount of battery 

6 necessary for transmission is not sufficient as described 

above, some suitable means such as a buzzer or the like may be 

utilized to warn the user of the condition such that the battery

is weak or dead.

Having described the preferred embodiment of the invention

7
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with reference to the accompanying drawings, it is to be 

understood that the invention is not limited to that precise 

embodiment and that various changes and modifications thereof 

could be effected by one skilled in the art without departing 

from the spirit or scope of the novel concepts of the invention 

as defined in the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

• ·• ft• · · ·

• ft · ft• ·• ·• ·• · · ·• ft• ft

·· ft ftft ft ··

A transmitter having a battery therein and which 
driven by a voltage supplied from said battery,

1.
is
comprising:

data ;
(a)

(b)

input means for inputting transmission

data length detecting means for detecting a 
length of said input transmission data;

(c) voltage supervisory means for detecting an
10 output voltage of said battery;

(d) discharge characteristic memory means for 
storing a discharge characteristic of said battery; and

(e) calculating means for calculating a data 
length which can be transmitted on the basis of an output

15 voltage detected by said voltage supervisory means and 
discharge characteristic data stored in said discharge 
characteristic memory means, wherein when the data length 
detected by said data length detecting means is longer than 
the data length calculated by said calculating means, said

20 transmission data is inhibited from being transmitted.

2. A transmitter according to claim 1, further
comprising data memory means for storing said input 
transmission data.

3. A transmitter according to claim 2, further 
25 comprising display means for displaying that said

transmission data is inhibited from being transmitted.

4. A transmitter according to claim 2, wherein said 
transmitter is a portable transmitter.

5. A transmitter according to claim 4, wherein 
30 battery is a secondary battery.

said

.=
ίΛ
>
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5. A transmitter substantially as herein described
with reference to and as illustrated in the accompanying 
drawings .

Dated this 17th day of September 1993.

5 SONY CORPORATION
By Its Patent Attorneys

GRIFFITH HACK & CO.
Fellows Institute of Patent 
Attorneys of Australia.



ABSTRACT OF THE DISCLOSURE

A transmitter having a battery therein and which is driven 

by a voltage supplied from the battery is comprised of an input 

key pad having operation keys for inputting transmission data, a 

data length detecting unit for detecting a length of the input 

transmission data, a voltage supervisory unit for detecting an 

output voltage of the battery, a discharge characteristic memory 

for previously storing a discharge characteristic of the battery, 

and a calculating unit for calculating data length which can be 

transmitted on the basis of a voltage value detected by the

•“ϊ*· voltage supervisory unit and discharge characteristic data stored
•» 4 .

in the discharge characteristic memory, wherein when the data
·· ·

ζ length detected by the data length detecting unit is longer than
4 44

J”. the data length which can be transmitted, the transmission data
4 ···

··, is inhibited frci.i being transmitted. Thus, communication can be
• 44«

increased in reliability.
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