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FIG. 1

(57) Abstract: In an embodiment, a charger (100) comprising a night light is described. In an embodiment, a device, comprises: a
detector (103) configured to detect a charging power of a battery of an electrical device and to determine a first and a second value

o of the charging power; a switch (108) configured to connect and disconnect the charging; a controller configured to control the
switch (108) for disconnecting the charging when a relation between the first and the second value of the charging power exceeds a

o threshold for a period of time; and an illumination device comprising a night light configured to illuminate surroundings of the char
ger (100) in dark or twilit circumstances, wherein the controller is further configured to control the night light for illuminating the
charger (100) on the basis of the relation.



CHARGER COMPRISING NIGHT LIGHT

BACKGROUND

In recent decades, the number of different kinds of

chargeable devices that are powered by electric current

has grown enormously, and a single household may have

for example 2 - 10 chargeable battery-operated devices.

Such devices include for instance mobile phones, porta

ble computers, electric toothbrushes and tablets. The

devices may be charged on a continuing basis when

stowed away, or when the battery needs to be charged.

For example, in the case of mobile phones and tablets,

charging may be repeated for example once a day or eve

ry other day. From the user's perspective, it requires

effort to repeatedly monitor the filling or the charge

percentage of the battery of a chargeable device, due

to which the device may be charged for a considerably

longer time than required to charge the battery full.

In general, devices to be charged are able to switch

from using the charging current to the use of standby

current, when the battery of a chargeable device be

comes full. Although the standby current is considera

bly lower than charging current, on an annual level it

still leads to significant electricity consumption. The

charger also consumes current when left connected to

the mains current, even if the charger was not connect

ed to a chargeable device. This electricity consumption

is completely useless and wasted energy. Scaling the

problem up to a global level, electricity may be wasted

by chargers to an extent that equals the production of

several nuclear power plants. Furthermore, the standby



current supplied by chargers to a chargeable device de

stroys or weakens the capacity of the battery of the

chargeable device, speeding up the decrease of capacity

of the battery. The batteries may have a certain life

span of the available overall charging time.

SUMMARY

This summary is provided to introduce a selection of

concepts in a simplified form that are further de-

scribed below in the detailed description. This summary

is not intended to identify key features or essential

features of the claimed subject matter, nor is it in

tended to be used to limit the scope of the claimed

subject matter.

In an embodiment, a charger comprising a night light is

described. In an embodiment, a device, comprises: a de

tector configured to detect a charging power of a bat

tery of an electrical device and to determine a first

and a second value of the charging power; a switch con

figured to connect and disconnect the charging; a con

troller configured to control the switch for discon

necting the charging when a relation between the first

and the second value of the charging power exceeds a

threshold for a period of time; and an illumination de

vice comprising a night light configured to illuminate

surroundings of the charger in dark or twilit circum

stances, wherein the controller is further configured

to control the night light for illuminating the charger

on the basis of the relation.



In other embodiments, a charger, a method and a comput

er program are discussed along with the features or the

operations of the device.

Many of the attendant features will be more readily ap

preciated as they become better understood by reference

to the following detailed description considered in

connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present description will be better understood from

the following detailed description read in light of the

accompanying drawings, wherein:

FIG. 1 illustrates a schematic block diagram of a

charger configured to charge a battery on the basis of

a charging operation of the battery, wherein the

charger comprises a night light according to an embodi

ment ;

FIG. 2 illustrates current of a charger as a function

of time when a night light is used according to an em

bodiment ;

FIG. 3 illustrates current of a charger as a function

of time when a night light is used and another charging

operation is performed according to an embodiment;

FIG. 4 illustrates current of a charger as a function

of time when a night light is used and the charger is

unplugged before the charging has finished according to

an embodiment;

FIG. 5 illustrates current of a charger as a function

of time when a night light is used, the device is un

plugged before the charging has finished, and another



charging operation is performed according to an embodi

ment; and

FIG. 6 illustrates current of a charger as a function

of time when a night light is automatically on for a

period of time after charging has ended according to an

embodiment .

Like numerical references are used to designate like

parts in the accompanying drawings.

DETAILED DESCRIPTION

The detailed description provided below in connection

with the appended drawings is intended as a description

of the present embodiments and is not intended to rep

resent the only forms in which the present embodiment

may be constructed or utilized. However, the same or

equivalent functions and sequences may be accomplished

by different embodiments.

Although the present embodiments may be described and

illustrated herein as being implemented in a smartphone

or a mobile phone and a respective charger, these are

only examples of an electrical device having a battery

to be charged by a charger, and not a limitation. As

those skilled in the art will appreciate, the present

embodiments are suitable for application in a variety

of different types of battery operated devices that re-

quire charging, for example in tablets, phablets, com

puters, cameras, game consoles, laptop computers, do-



mestic electrical devices, electrical toothbrushes,

vacuum cleaners with battery, etc.

According to an embodiment, the charger detects charg-

ing power for at least two values and configures the

charging based on the power. When a relation between

the two values of the charging power has been under a

certain threshold for a given time, the charging may be

switched off. The charging power may be based on a

charging current and/or a charging voltage. The charger

may not restart without the activity of the user. Ener

gy may be saved and the lifetime of the battery may be

increased because unnecessary charging can be avoided.

The charger comprises illumination having a night light

and a charging light. The illumination is configured

based on the charging. This may indicate to the user

when charging is being conducted and operate as a night

light for twilit or dark circumstances. The charger al

so has a user activation switch for activating the

charging and for controlling the illumination.

FIG. 1 illustrates a schematic block diagram of a

charger 100 configured to charge a battery (not shown

in FIG. 1 ) on the basis of a charging operation. The

charger 100 comprises an illumination device 107 ac

cording to an embodiment.

The charger 100 comprises a reception 101. According to

an embodiment, it may be an AC input of 230V. The re-

ception 101 may be configured to receive electric cur

rent and accordingly electrical power energy from elec

tric mains. The reception 101 is connected to a con-



verter 102 and to a user switch 105. The charger com

prises the converter 102. According to an embodiment,

it may be an isolated component alternative current,

AC, to direct current, DC, converter. According to an

embodiment the converter 102 may convert from, for ex

ample 110V or 230V, AC to, for example 5V, DC. The con

verter 102 is configured to convert AC of the grid to

DC for the battery. The converter 102 may comprise two

AC inputs, a +5V output and a ground. The converter 102

is connected to the reception 101, to the user switch

105 and to a detector 103. The charger comprises the

detector 103. The detector 103 is configured to detect

charging of the battery. The detector 103 detects val

ues for the charging. According to an embodiment, the

detector 103 may be a current measurement resistor de

vice, measuring resistance of the charging current. The

detector 103 is connected to the converter 102, to an

other user switch 108, to a processor 106. The charger

comprises the switch 108. The switch 108 is configured

to switch the illumination device 107, such as the

night light feature, on or off. According to an embodi

ment, the switch 108 may controlled by a tip of a pen,

and it's a long term type of a switch. The switch 108

is connected to the detector 103, to the processor 106,

and to a supply 104. The charger 100 comprises the sup

ply 104 which is configured to supply the charging cur

rent to the battery. According to an embodiment, it may

be a USB connector.

Referring to FIG. 1 , the charger comprises the user

switch 105. The user switch 105 is configured to trig

ger the start of the charging. Consequently, the charg-



ing process may not start before the user switch 105

has been activated. Furthermore, the user switch 105 is

configured to trigger an illumination device 107 to be

switched on. Consequently, the illumination device 107

may not be on before the user switch is activated. The

user switch 105 may also switch the illumination device

107 off when receiving deactivation. The user switch

105 receives activation and de-activation made by the

user. According to an embodiment, the user switch 105

may be a push button with auto return. According to an

embodiment the user switch 105 may be configured so

that a displacement of a cover of the charger 100 may

act as the switch 105. For example, the user may push

or touch a cover of the charger 100 for switching. Ac-

cording to an embodiment, the user switch 105 may be

configured to the pins which enter the socket, so that

user may switch the charger 100 may pressing the

charger 100 against the socket. For another example,

when the charger 100 is connected to the socket, the

user may activate the switch 105 by pressing the

charger 100 against to wall. The user switch 105 is

connected to the reception 101, to the converter 102

and to the processor 106. The charger 100 comprises the

processor 106. The processor 106 is configured to con-

trol the charging based on the detected value of the

charging and/or the user switch 105. Furthermore, the

processor 106 is configured to control the illumination

device 107 based on the charging and/or the user switch

105. The processor 106 receives input signals from the

user switch 105 and from the detector 103. The proces

sor 106 outputs signals to the converter 102 for con

trolling the charging current. The processor 106 out-



puts signals to the illumination device 107. The pro

cessor 106 also controls the user switch 105. The pro

cessor 106 may switch the user switch 105 on and off.

The processor 106 is connected to the converter 102, to

the detector 103, to the other switch 108, to the user

switch 105 and to the illumination device 107. The

charger 100 comprises the illumination device 107. The

illumination device 107 is configured to output night

or twilit illumination, such as relatively low powered

white light. Furthermore, the illumination device 107

is configured to output another kind of light such as

green light for indicating the ongoing charging pro

cess. The illumination device 107 may comprise at least

one LED and possibly a LED controller. The LED may be

RGB LED or another kind of LED. Furthermore, the illu

mination device 107 may be other than LED.

According to an embodiment, the device 100 may operate

only as a night light, even without the charging being

operable, and have the light on/off switching. For ex

ample, when the electrical device to be charged is dis

connected .

In the embodiments of FIGS. 2 to 6 overall current con-

sumption and charging current are only schematically

illustrated. Although the overall current consumption

is schematically illustrated by a constant value, it

may depend on the charging current, and consequently

follow the charging current when the charging current

is active. Furthermore the overall current consumption

is illustrated for demonstration purposes only having a

considerable difference to the charging current. Ac-



cording to an embodiment, the illumination current con

sumption makes only a small addition to the charging

current consumption. For example, the overall current

consumption comprising current consumption of the illu-

mination and charging, wherein the illumination current

consumption is very small in comparison to the charging

current consumption.

FIG. 2 illustrates current 200 of a charger 100 as a

function of time 201 when a night light is used accord

ing to an embodiment.

The current 200 is illustrated by the y-axis and the

time 201 by the x-axis in the diagram of FIG. 2 . Over-

all current consumption is illustrated by curve 300.

Curve 301 illustrates the charging current of the bat

tery of the electrical device. At point 203, the

charger 100 is plugged to the socket. For example, the

user plugs the charger 100 to a wall socket of the

mains electricity. The charging does not start. The il

lumination is not on as illustrated by reference 209.

Thus illumination device 107 is switched off. The over

all current consumption 300 is zero, thus charging cur

rent 301 being zero. At point 204, the user switch 105

is activated. For example, the user triggers the switch

105, such as pushes a button. This switches a night

light 210 on by the illumination device 107. For exam

ple, the charger 100 emits white light for twilit or

dark room. The overall current consumption 300 increas-

es. At point 205, the charger 100 is connected to the

electrical device. The electrical device is connected

to the charger 100 via the supply 104. For example, the



user connects a USB connector to a mobile phone. The

charging process starts, and the charger 100 starts to

charge the battery of the electrical device. The user

switch 105 is thus activated at the point 205. After

this, the charging current 301 first increases. The

charging current 301 decreases in response to the

charging process as illustrated by the curve 301. For

example, the detector 103 monitors the charging current

based on resistance, and the processor 106 sets the

current level accordingly and controls the converter

102 for determining the charging current based on the

detection. Furthermore, the processor 106 controls the

illumination device 107 to turn on a light indicating

that the charging process is ongoing as shown by refer-

ence 211, for example a green light is switched on. The

overall current consumption is illustrated by curve 300

comprising the charging current 301 consumption and il

lumination current consumption. Although the overall

current consumption 300 is schematically illustrated by

a constant value in FIG. 2 , it dependents on the charg

ing current 301, and consequently the overall consump

tion 300 decreases along with the charging current 301.

According to an embodiment, the processor 106 may

switch the charging process off, when a relation be-

tween the first and the second value of the charging

power exceeds a threshold for a period of time. Accord

ing to another embodiment, in case when the chargeable

device is turned off the current value has been under a

predetermined value for a certain period of time, the

processor 106 may switch the changing process off. The

charging is now ready. This is illustrated by point

206. The charging current 301 is now switched off.



According to an embodiment, the detector 103 is config

ured to detect a charging power of the battery of an

electrical device and to determine a first and a second

value of the charging power. The controller 106 is con

figured to control the switch 105 for disconnecting the

charging when a relation between the first and the sec

ond value of the charging power exceeds a threshold for

a period of time. According to an embodiment, the cur-

rent value of the charging current may be compared to a

charging current value, which is determined earlier in

the charging process. For example current charging cur

rent value is compared to a previous value, which is

determined relatively close to the current point of

time up to several hours before the current point of

time, depending on the charging process and other pa

rameters. Furthermore, a relation may be calculated

from these values for a certain period of time. The

certain period of time may prevent any false detection,

in case a very rapid power changes in the charging pro

cess.

Furthermore at the point 206, the processor 106 con

trols the illumination device 107 to change illumina-

tion from the charging illumination 211 to the night

light illumination 210. For example, the illumination

changes from green to white light. Consequently, the

overall current consumption 300 decreases and is only

based on the night light illumination 210. At point

207, the charger 100 is unplugged from the electrical

device. For example, the user unplugs the USB cable.

This does not, however, affect the night light illumi-



nation 210, which remains on. At point 204_1, the user

deactivates the charger 100 by the user switch 105. For

example, the user presses the button. The processor 106

switches off the night light 210 of the illumination

device 107. The overall current consumption 300 drops

to zero.

The charging does not start before the user activates

the charger 100. Furthermore, the night light is not

switched on prior to the activation. Consequently, the

charger saves energy. The energy consumption is zero or

substantially zero when the charger 100 is not activat

ed, even when the charger 100 is plugged to the socket.

The charging process may be performed in response to

the battery's capability to be charged. The charging

process can be switched off automatically when the

charging cycle has finished and the battery is full.

There is no waste of energy, and battery life time is

also saved as short repeating pumping charging cycles

are avoided, even when the battery is full. Further-

more, the illumination automatically follows the charg

ing cycle; when the charging is on, the illumination is

indicating the charging process. When the charging pro

cess has finished, the illumination automatically

switches to the night light mode. For energy saving

reasons or for usability, the night light may be

switched off, even when the charger 100 is plugged to

the socket.

FIG. 3 illustrates current 200 of a charger 100 as a

function of time 201 when a night light is used and an

other charging operation is performed after a first

charging operation has been finished according to an



embodiment. The embodiment of FIG. 3 is similar to the

embodiment of FIG. 2 for points 203,204,205,206. The

charging is ready at point 206. At point 204_2, the us

er activates the charger 100. The user activates the

user switch 105. The charging process re-starts for an

other charging process, and the illumination is auto

matically switched to the charging illumination 211.

The user may re-activate the charging process, for ex-

ample to ensure that the battery is full, or in case

there has been battery consumption after finishing the

first charging process. The illumination automatically

follows the charging process.

FIG. 4 illustrates current 200 of a charger 100 as a

function of time 201 when a night light is used and the

charger is disconnected before the charging has fin

ished according to an embodiment.

The embodiment of FIG. 4 is similar to the embodiment

of FIG. 2 for points 203, 204, 205. At point 207, the

charger 100 is disconnected from the electrical device.

For example, the USB cable with the USB connection is

disconnected. The charging process is naturally termi-

nated, as illustrated by curve 301 in FIG. 4 . The pro

cessor 106 switches the illumination device 107 from

the charging illumination 211 to the night light illu

mination 210. The night light illumination 210 remains

on until the user de-activates it at point 204_1.

The illumination may automatically follow the charging

process. The user is able to activate and de-activate



the illumination. The illumination may act as a night

light even without the charging process.

FIG. 5 illustrates current 200 of a charger 100 as a

function of time 201 when a night light is used. The

charger 100 is unplugged before the charging process

has finished and another charging operation is per

formed according to an embodiment. Thus the charger 100

is disconnected from the electrical device to be

charged. The charger 100 may be maintained at the sock

et, for example as a default choice, and only the USB

cable connecting the charger 100 to the chargeable de

vice 100 is disconnected.

The embodiment of FIG. 5 is similar to FIG. 4 for

points 203,204,205,207. At point 205, the charger 100

is re-connected to the electrical device after it has

been disconnected at point 207. The charging process

does not start. The night light illumination 210 re-

mains on. At point 204_2, the user activates the user

switch 105. The charging re-starts and the illumination

changes from the night light 210 to charging illumina

tion 211.

Despite the charger 100 being connected to the electri

cal device at point 207, the charging starts after the

user has activated the charger. The charging process

may also re-start and is configured according to the

capacity of the battery. Consequently, re-start needs

user activation. According to an embodiment, the

charger 100 may act as a night light having on/off

switch, when charging process is not activated.



FIG. 6 illustrates current 200 of a charger 100 as a

function of time 201 when a night light is used so as

to be automatically switched on after the charging has

finished according to an embodiment.

At point 203, the charger 100 is plugged to the socket.

The charging does not start. The illumination is not on

as illustrated by reference 209; thus, the illumination

device 107 is switched off. The overall current con

sumption 200 is zero. At point 205_1, the charger 100

is connected to the battery. The connector 104 is con

nected to the electrical device. However, the charging

does not start. The illumination is not on as illus-

trated by reference 209. The overall current consump

tion 200 is zero. At point 204_3, the user activates

the charger 100. The user activates the user switch

105. The charging process starts as illustrated by the

charging current 301. The illumination switches direct-

ly to charging illumination 211. At point 206_1, the

charging process is ready. According to an embodiment,

the night light 210 may be automatically switched on by

the processor 106 after the charging is ready for a

predetermined period of time. For example, it may be on

for one hour. After the predetermined period has

lapsed, the processor 106 switches the night light 210

off at point 208. Consequently, the electric consump

tion is zero.

According to an embodiment, the charger 100 may option

ally comprise a super capacitor storing an amount of

electrical energy. The super capacitor may be config-



ured to feed power to the illumination device 107 for

example to the night light, when the mains supply is

disturbed, for example during a power outage. Conse

quently, the charger 100 may be illuminated for a short

period of time, when the power outage takes place. This

may provide user with convenience and safety.

The functionality described herein can be performed, at

least in part, by one or more hardware logic compo-

nents. For example, and without limitation, illustra

tive types of hardware logic components that can be

used include Field-programmable Gate Arrays (FPGAs) ,

Application-specific Integrated Circuits (ASICs) , Ap

plication-specific Standard Products (ASSPs) , System-

on-a-chip systems (SOCs) , Complex Programmable Logic

Devices (CPLDs) , etc.

Alternatively, or in addition, the functionalities de

scribed herein may be operated by software in machine

readable form on a tangible storage medium e.g. in the

form of a computer program comprising computer program

code means adapted to perform all the functions and the

steps of any of the methods described herein when the

program is run on a computer and where the computer

program may be embodied on a computer readable medium.

Examples of tangible storage media include computer

storage devices comprising computer-readable media such

as disks, thumb drives, memory etc. and do not include

propagated signals. Propagated signals may be present

in a tangible storage medium, but propagated signals

per se are not examples of tangible storage media. The

software can be suitable for execution on a parallel



processor or a serial processor such that the method

steps may be carried out in any suitable order, or sim

ultaneously.

This acknowledges that software can be a valuable, sep

arately tradable commodity. It is intended to encom

pass software, which runs on or controls "dumb" or

standard hardware, to carry out the desired functions.

It is also intended to encompass software which "de-

scribes" or defines the configuration of hardware, such

as HDL (hardware description language) software, as is

used for designing silicon chips, or for configuring

universal programmable chips, to carry out desired

functions .

Any range or device value given herein may be extended

or altered without losing the effect sought. Also any

embodiment may be combined to another embodiment unless

explicitly disallowed.

Although the subject matter has been described in lan

guage specific to structural features and/or acts, it

is to be understood that the subject matter defined in

the appended claims is not necessarily limited to the

specific features or acts described above. Rather, the

specific features and acts described above are dis

closed as embodiments of implementing the claims and

other equivalent features and acts are intended to be

within the scope of the claims.

It will be understood that the benefits and advantages

described above may relate to one embodiment or may re-



late to several embodiments. The embodiments are not

limited to those that solve any or all of the stated

problems or those that have any or all of the stated

benefits and advantages. It will further be understood

that reference to 'an' item refers to one or more of

those items.

The steps of the methods described herein may be car

ried out in any suitable order, or simultaneously where

appropriate. Additionally, individual blocks may be

deleted from any of the methods without departing from

the spirit and scope of the subject matter described

herein. Aspects of any of the embodiments described

above may be combined with aspects of any of the other

embodiments described to form further embodiments with

out losing the effect sought, or without extending be

yond the disclosure.

The term 'comprising' is used herein to mean including

the method, blocks or elements identified, but that

such blocks or elements do not comprise an exclusive

list and a method or apparatus may contain additional

blocks or elements.

It will be understood that the above description is

given by way of example only and that various modifica

tions may be made by those skilled in the art. The

above specification, examples and data provide a com

plete description of the structure and use of exemplary

embodiments. Although various embodiments have been

described above with a certain degree of particularity,

or with reference to one or more individual embodi

ments, those skilled in the art could make numerous al-



terations to the disclosed embodiments without depart

ing from the spirit or scope of this specification.



CLAIMS

1 . A device, comprising:

a detector configured to detect a charging power

of a battery of an electrical device and to determine a

first and a second value of the charging power;

a switch configured to connect and disconnect the

charging;

a controller configured to control the switch for

disconnecting the charging when a relation between the

first and the second value of the charging power ex

ceeds a threshold for a period of time; and

an illumination device comprising a night light

configured to illuminate surroundings of the charger in

dark or twilit circumstances, wherein the controller is

further configured to control the night light for illu

minating the charger on the basis of the relation.

2 . The device of claim 1 , wherein the controller is

configured to switch the night light on when the charg-

ing is disconnected; or

wherein the controller is configured to switch

the night light off when the charging is connected.

3 . The device of any preceding claim, wherein the illu-

mination device further includes a charging light,

wherein the controller is configured to switch the

charging light on when the charging is on.

. The device of any preceding claim, wherein the con-

troller is configured to switch the charging light off

when the charging is off.



5 . The device of any preceding claim, further including

a user switch configured to control the night light for

switching the night light on and off based on activa

tion by a user of the charger, and wherein the night

light is off during the charging.

6 . The device of any preceding claim, wherein the user

switch is configured to switch the charging on.

7 . The device of any preceding claim, wherein the

charging starts when the user switch is activated, the

charger is plugged in a socket and connected to the

battery of the electrical device.

8 . The device of any preceding claim, wherein the con

troller is configured to connect the switch after re

ceiving the activation of the user switch.

9 . The device of any preceding claim, wherein, when the

switch is disconnected and the illumination device is

switched off, the charger does not consume power.

10. The device of any preceding claim, wherein the

charging power is based on a charging current; or

wherein the charging power is based on a charging volt

age .

11. The device of any preceding claim, wherein the de

tector configured to detect the charging power on a ba-

sis of a low voltage connection between the device and

the battery.



12. The device of any preceding claim, wherein the de

tector configured to detect the charging power on a ba

sis of a high voltage connection between the device and

mains .

13. The device of any preceding claim, wherein the

first value comprises a current value of the charging

power and the second value comprises a previous value

of the charging power.

14. A charger, comprising the device according to any

preceding claims, configured to charge the battery of

the electrical device.

15. A method, comprising:

detecting, by a detector, a charging power of a

battery of an electrical device and determining a first

and a second value of the charging power;

connecting and disconnecting, by a switch, the

charging;

controlling, by a controller, the switch for dis

connecting the charging when a relation between the

first and the second value of the charging power ex

ceeds a threshold for a period of time; and

illuminating, by an illumination device compris

ing a night light, surroundings of the charger in dark

or twilit circumstances, wherein the controller further

controls the night light for illuminating the charger

on the basis of the relation.

16. A computer program, comprising code configured to

perform the operations of the method of claim 15.
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