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(57) Abstract: An optical sensor device (1) comprises a photodetector (100) to provide a current input signal (Id) in response to light
detected by the photodetector (100). The optical sensor device (1) further comprises a transimpedance amplifier (200) having an input
side (E200) being coupled to the photodetector (100) to receive the current input signal (Id) and having an output side (0200) to provide
avoltage output signal (OUT) in response to the current input signal (Id). The transimpedance amplifier (200) comprises a controllable
amplifier (210), wherein a current consumption of the controllable amplifier (210) is controllable in response to a control signal (CS)

applied to the controllable amplifier (210).
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Description

OPTICAL SENSOR DEVICE WITH OPTIMIZED POWER AND NOISE

Technical Field

The disclosure relates to an optical sensor device configured
to detect light with low noise and optimized power over a

wide range of an input signal.

Background

Optical sensors are widely used on personal electronic
devices for monitoring ambient light or to enable
applications in the field of distance measurement or in the
field of measurement of biological signals. An optical sensor
device is generally implemented with a photodetector, for
example a photodiode, that outputs a current proportional to
the detected light. The current generated by the
photodetector is transferred as a current input signal to a
subsequently arranged front-end circuitry for further

processing.

The front-end circuitry may be configured to directly convert
the current input signal of the photodetector in the digital
domain by a current input ADC. According to another possible
configuration, the front-end circuitry may comprise a
transimpedance amplifier which translates the current input
signal of the photodetector into an output voltage signal.
The transimpedance amplifier comprises an operational
amplifier with a feedback path between its input and output
side. The feedback path comprises a feedback resistor being

arranged in parallel to a feedback capacitor.



10

15

20

25

30

WO 2024/175366 PCT/EP2024/053119

Depending on the external illumination and ambient light, the
current input signal to be read by the front-end circuitry
may vary by several orders of magnitude, requiring the
adjustment of the full-scale range of the input signal path
over a wide range. In the configuration of a front-end
circuitry comprising a transimpedance amplifier, this
translates into changing the value of the feedback resistor
and therefore the noise it generates and the noise transfer
functions. Since the main two noise contributors are the
feedback resistor and the amplifier, the noise of the latter

may vary from being dominant to be negligible.

In a standard conventional design, the amplifier will have to
be sized for the case in which its noise is dominant to
provide a sufficient signal to noise ratio in the signal
bandwidth. The implementation of the amplifier thus results
in an overdesign and a waste of power in the case in which

its noise is negligible.

There i1s a desire to provide an optical sensor device with

low noise, independent from the detected illumination level,
and thus over a wide range of an input signal received by a
transimpedance amplifier from a photodetector of the optical

Sensor.

summary

An optical sensor device capable of detecting different
brightnesses of the light incident on the sensor while having
low noise, independent from the level of the incident 1light,

is given in claim 1.
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The optical sensor device comprises a photodetector to
provide a current input signal in response to light detected
by the photodetector. The optical sensor device further
comprises a transimpedance amplifier having an input side
being coupled to the photodetector to receive the current
input signal and having an output side to provide a voltage
output signal in response to the current input signal. The
transimpedance amplifier comprises a controllable amplifier,
wherein a current consumption of the controllable amplifier
is controllabe in response to a control signal applied to the

controllable amplifier.

Since a major market for optical sensors is its use for
personal electronic devices, which are usually powered from a
battery, the power consumption of an optical sensor is a very
critical parameter. According to the proposed approach of an
optical sensor, the transimpedance amplifier is designed with
the possibility of varying its current consumption, and
therefore its noise, so as to optimize the power for a
specific application or environmental condition. In
conclusion, the optical sensor device allows to optimize the
noise-power trade-off in a transimpedance amplifier used in
the optical sensor, and to save power when the controllable

amplifier would not be anyway the dominant noise source.

According to an embodiment of the optical sensor device, an
operational current flowing through the controllable
amplifier is controlled in response to the control signal.
The current consumption of the controllable amplifier is
dependent on the operational current. The control signal can
be selected such that the power consumption of the
controllable amplifier is adapted to the light conditions to

be detected in a specific application, and thus to the
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expected full-scale of an input signal of the transimpedance

amplifier.

The transimpedance amplifier comprises a controllable
(feedback) resistor and a controllable (feedback) capacitor.
The controllable resistor and the controllable capacitor are

arranged in a feedback path of the controllable amplifier.

An optical sensor device is usually limited at the level of
the voltage output signal. When low light conditions are
present, the resistance of the feedback resistor can
therefore be chosen to be high, as the current input signal
is low and the voltage output signal of the transimpedance
amplifier is thus within a certain range or does not exceed a

certain value.

If, on the other hand, there is a strong light incidence on
the sensor, for example the sensor 1s exposed to direct
incident of light from a light source, the photodetector
provides a high input current for the amplifier. In this
case, the resistance of the feedback resistor is set low
because otherwise the level of the output voltage of the
transimpedance amplifier would be outside a predefined range

or exceed a predefined threshold.

With a low resistance of the feedback resistor, the noise of
the amplifier of the transimpedance amplifier is largely
independent of the operational current of the amplifier. In
this case, the amplifier of the transimpedance amplifier does
not represent the dominant noise source. Therefore, at a low
resistance of the feedback resistor, the operational current
of the amplifier and, consequently, the current consumption

of the controllable amplifier can be reduced without
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significantly increasing the noise contribution of the
controllable amplifier at the total noise. In particular, the
operational current or current consumption of the
controllable amplifier can thus be decreased with a low value
of the feedback resistor than when the resistance of the
feedback resistor has a large value without increasing the
noise contribution of the controllable amplifier of the

transimpedance amplifier.

On the other hand, with a high resistance of the feedback
resistor, the noise of the controllable amplifier of the
transimpedance amplifier is the dominant noise source in the
total noise. A decrease in the operational current of the
controllable amplifier of the transimpedance amplifier and
thus a decrease in the current consumption of the
controllable amplifier would lead to a significant increase
in the noise component of the controllable amplifier and thus
to a significant increase in the total noise. The operational
current or current consumption of the controllable amplifier
of the transimpedance amplifier will thus be set larger when
the resistance of the feedback resistor has a large value
than when the resistance of the feedback resistor has a low
value to reduce the noise contribution of the amplifier of

the transimpedance amplifier at the total noise.

According to a possible embodiment, the optical sensor device
may comprise a control circuit to provide the control signal
to set the operational current of the controllable amplifier
of the transimpedance amplifier or the current consumption of
the controllable amplifier of the transimpedance amplifier.
The control circuit is configured to provide the control
signal in dependence on the resistance of the coontrollable

(feedback) resistor. According to this embodiment, the
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operational current of the controllable amplifier can be
changed automatically by the control circuit in dependence on

the resistance of the controllable (feedback) resistor.

According to another possible embodiment, the optical sensor
device may comprise an external control terminal to apply the
control signal to set the operational current of the
controllable amplifier of the transimpedance amplifier and
thus the current consumption of the controllable amplifier of
the transimpedance amplifier. In this case, the operational
current/current consumption of the controllable amplifier can

be set externally, for example manually by an operator.

In the following, possible implementations of the optical
sensor device, particularly of the controllable amplifier of
the transimpedance amplifier of the optical sensor device,

are given.

According to a possible embodiment of the optical sensor
device, the controllable amplifier includes a current branch
comprising a transistor pair. The current branch comprises a
first current path and a second current path being
respectively connected to a common node. The transistor pair
comprises a first transistor and a second transistor. The
first transistor is arranged in the first current path, and
the second transistor is arranged in the second current path.
The controllable amplifier is configured such that the
operational current flows through the first transistor and

the second transistor.

The controllable amplifier is embodied as an operational

amplifier, particularly an operational differential



10

15

20

25

30

WO 2024/175366 PCT/EP2024/053119

amplifier. The first and second transistor are arranged as a

differential transistor pair of the controllable amplifier.

According to a possible embodiment of the optical sensor
device, the controllable amplifier may further comprise a
controllable current generator being configured to provide
the operational current in response to the control signal.
The current branch of the optical sensor device may comprise
a third current path being arranged between the supply
potential and the common node. The controllable current

generator 1s arranged in the third current path.

The controllable current generator can be trimmed to provide
different current levels of the operational/biasing current
of the controllable amplifier. The controllable current
generator may be controlled by the control signal which is
automatically provided by the control circuit, for example,
in dependence on the resistance of the feedback resistor, or

which is set manually by an operator.

In both cases, the operational current or the current
consumption of the controllable amplifier of the
transimpedance amplifier can be varied based on the selected
feedback network and therefore based on the product full-
scale of the input signal. In conclusion, by selecting a
proper power consumption of the amplifier for each expected
full-scale of the input signal provided by the photodetector,
it is possible to optimize the noise-power consumption trade-
off for a specific application of the optical sensor device.
Thus, the proposed configuration of a transimpedance
amplifier enables power to be saved when the controllable
amplifier of the transimpedance amplifier would not be the

dominant noise source anyway.
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According to another possible embodiment of the optical
sensor device, the controllable amplifier includes a current
branch comprising a transistor pair. The current branch
comprises a first current path and a second current path
being respectively connected to a common node. The transistor
palr comprises a first transistor and a second transistor.
The first transistor is arranged in the first current path.
The second transistor is arranged in the second current path.
The first and second transistor of the controllable amplifier

are arranged as a first differential transistor pair.

The controllable amplifier may comprise a current generator,
wherein the current generator is configured to provide at
least a portion of the operational current flowing through
the first transistor and the second transistor. The current
branch of the optical sensor device may further comprise a
third current path being arranged between the supply
potential and the common node. The current generator is

arranged in the third current path.

According to a possible embodiment of the optical sensor
device, the controllable amplifier includes at least a second
current branch comprising a second transistor pair. The at
least one second current branch comprises a fourth current
path and a fifth current path being respectively connected to
a second common node. The second transistor pair comprises a
third transistor and a fourth transistor. The third
transistor is arranged in the fourth current path, and the

fourth transistor is arranged in the fifth current path.

The controllable amplifier may comprise a second current

generator. The second current generator is configured to



10

15

20

25

30

WO 2024/175366 PCT/EP2024/053119

provide at least a second portion of the operational current
flowing through the third transistor and the fourth
transistor. The at least one second current branch may
comprise a sixth current path being arranged between the
supply potential and the second common node. The second

current generator is arranged in the sixth current path.

According to a possible embodiment of the optical sensor
device, the second current generator is configured as an
activatable current source to be switched on and off. The
third transistor and the fourth transistor are arranged as a
second differential transistor pair which is connected in
parallel to the first differential transistor pair. The
second differential transistor pair can be enabled or

disabled by switching the second current generator on or off.

By adding the second differential transistor pair, i.e. the
third and fourth transistor, in parallel to the first
differential transistor pair, i.e. the first and second
transistor, in that the second current generator is
activated, i.e. switched on, the operational current and thus
the current consumption of the controllable amplifier of the

transimpedance amplifier can be varied.

A lower operational current and thus a lower current
consumption can be provided when the second current generator
is switched on, and the operational current of the
controllable amplifier is just provided by the current
generator arranged in the third current path. On the other
hand, if a larger current has to be used to reduce the noise
contribution of the controllable amplifier, for example when

the feedback resistor has a large resistance, the current
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generator in the third current path and the current generator

in the sixth current path are switched on.

The second current generator can be activated or deactivated
by the control signal which can be applied automatically by
the control circuit in dependence on the resistance of the
controllable feedback resistor or which can be applied
externally to the optical sensor device by an operator. The
proposed structure of the second embodiment of the optical
sensor device thus allows the power of the transimpedance
amplifier to be scaled based on the selected feedback network
and therefore the product full-scale of the input signal. In
particular, it is thus possible to save power when the
amplifier of the transimpedance amplifier would not be the

dominant noise source anyway.

Additional features and advantages of the optical sensor
device are set forth in the detailed description that
follows. It is to be understood that both the foregoing
general description and the following detailed description
are merely exemplary, and are intended to provide an overview
or framework for understanding the nature and character of

the claims.

Brief Description of the Drawings

The accompanying drawings are included to provide further
understanding, and are incorporated in, and constitute a part
of, the specification. As such, the disclosure will be more
fully understood from the following detailed description,

taken in conjunction with the accompanying figures in which:
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Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

_11_

shows an embodiment of an optical sensor device
comprising a photodetector and a transimpedance

amplifier;

shows noise transfer functions, respectively for a
feedback resistor and for an amplifier of a

transimpedance amplifier;

illustrates the course of a frequency of the zero in

the amplifier noise transfer function;

shows a normalized noise density of an optical
sensor device for different values of an operational
current of an amplifier of a transimpedance
amplifier and different resistances of a feedback

resistor of the transimpedance amplifier;

shows a first possible embodiment of an optical
sensor device comprising a transimpedance amplifier
with a controllable amplifier having a trimmable

current generator; and

shows a second embodiment of an optical sensor
device comprising a transimpedance amplifier with a
controllable amplifier having an additional
differential pair and an activatable current

generator.

Detailed Description of the Embodiments

An optical sensor device 1 for detecting light incident on

the sensor is shown in Figure 1. The optical sensor device 1

comprises a photodetector 100 to provide a current input



10

15

20

25

30

WO 2024/175366 PCT/EP2024/053119
- 12 -

signal Id in response to light detected by the photodetector
100. The optical sensor device further comprises a
transimpedance amplifier 200 having an input side E200 which
is coupled to the photodetector 100 to receive the current
input signal Id, and an output side 0200 to provide a voltage
output signal OUT in response to the current input signal Id.
The photodetector 100 has an input capacitance 110. The
photodetector 100 is connected with its input capacitance 110
to the input terminal E200 of the transimpedance amplifier

200.

The transimpedance amplifier 200 comprises a controllable
amplifier 210. The controllable amplifier 210 has an input
terminal E210a which is connected to the input side E200 of
the transimpedance amplifier, and an input terminal E210Db
which is connected to a reference potential. The
transimpedance amplifier 200 comprises a controllable
(feedback) resistor 220 and a controllable (feedback)
capacitor 230 which are arranged in a feedback path of the
controllable amplifier 210. The controllable amplifier 210
provides the voltage output signal OUT in response to the

current input signal Id provided by the photodetector 100.

Referring to the optical sensor device 1 shown in Figure 1,
the controllable feedback resistor 220 determines the gain of
the transimpedance amplifier 200 and therefore the full-scale
of the input signal Id of the sensor. The resistance of the

controllable resistor 220 can have a value selected between a

wide range Rpra MIN tO RT1n Max-

The noise of the controllable resistor 220 present at the

output side 0200 of the optical sensor is:
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AKT RT1A _ /4KTRT4

v = N
n_out_RTIA Rrija  1+5Cria RTIA 1+sCtiaRTIA

The noise of the controllable amplifier 210 present at the

output side 0200 of the transimpedance amplifier 200 is:

1+SRra (Cin + CT14)
1+sCrraRTIA

Un out AMP = Un_in AMP

Ciny 1s the total parasitic capacitance at the input node E200
and Cpra 1s set by the bandwidth requirement and is linked to
the resistance Rpyp of the controllable resistor 220 by the

relation:

1

- 2nC r1aR714

BW

These constraints fix the position of the zero and the pole

in the noise transfer functions shown in Figure 2.

In particular, as shown in Figure 3, the frequency of the
zero in the amplifier noise transfer function shifts to lower

frequencies for higher Rppa values, resulting in a noise

amplification that could affect the signal-to-noise ratio in

the signal bandwidth.

Such an effect is clearly visible in Figure 4, where the
noise density of a real transimpedance amplifier system is
plotted versus the operational current used in the input

transistor pair of an amplifier of a transimpedance amplifier
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for different values of the resistance of the feedback

resistor.

In particular, as shown in Figure 4, for lower values of the
resistance of the controllable resistor 220, the operational
current/bias current of the controllable amplifier of the
transimpedance amplifier can be significantly reduced without
any appreciable affect on the noise. In this case, the
amplifier contribution to the total noise is not dominant.
For higher values of the resistance of the controllable
amplifier 220 instead, a reduction of the operatiocnal
current/bias current of the controllable amplifier of the
transimpedance amplifier leads to a significant increase of
the total noise. In conclusion, sizing the controllable
amplifier 210 to meet the noise specification for higher
values of the resistance of the controllable resistor 220
will most likely result in a large overdesign and power
inefficiency for lower values of the resistance of the

controllable resistor 220.

Referring to Figure 1, according to the proposed approach of
the optical sensor device 1, the controllable amplifier 210

is designed so that a current consumption of the controllable
amplifier 210 is controllable in response to a control signal
CS applied to the controllable amplifier 210. In particular,
an operational/bias current flowing through the controllable
amplifier 210 is controlled in response to the control signal
CS. The current consumption of the controllable amplifier 210

is dependent on the operational current.

According to the proposed approach of a transimpedance
amplifier of an optical sensor device, the controllable

amplifier 210 is designed with the possibility to vary its
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current consumption, i.e. its operational/bias current, and
therefore its noise, so as to optimize the power for a
specific application or environmental condition. By selecting
a proper amplifier power consumption for each available full-
scale of the input signal, it is possible to optimize the
noise/power consumption trade-off of the transimpedance

amplifier 200.

In a low light condition, when the resistance of the
controllable resistor 220 is set to have a large value, the
controllable amplifier 210 is the dominant noise source of
the optical sensor device. In this case, the operational
current/current consumption of the controllable amplifier 210
is set to a large value in order to reduce the noise
contribution of the controllable amplifier at the total
noise. On the other hand, when a huge amount of light is
exptected to be detected by the optical sensor, the
resistance of the controllable feedback resistor 220 is set
to a low value. In this case the controllable amplifier 210
is not the dominant noise source of the optical sensor, and
the operational/bias current or the current consumption of

the controllable amplifier 210 can be reduced.

Two possible embodiments on how to implement the design of
the controllable amplifier 210 are shown in Figures 5 and 6.
The first embodiment of the controllable amplifier 210 shown
in Figure 5 is based on a controllable/programmable current
source providing the operational current Ibias, and thus the
biasing for the input transistor pair. The second embodiment
of the controllable amplifier 210 shown in Figure 6 is based
on having separate input transistor pairs in parallel that

can be enabled or disabled.
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Referring to the first possible embodiment of the
controllable amplifier 210 of the transimpedance amplifier
200 shown in Figure 5, the controllable amplifier 210
includes a current branch 10 coprising a transistor pair. The
transistor pair 1s arranged between a supply potential VDD
and the following stage of the amplifier, for example a load
current generator, a current mirror and a subsequent stage.
The current branch 10 comprises a first current path 11 and a
second current path 12. The first current path 11 and the
second current path 12 are respectively connected to a common

node NI1.

The transistor pair of the controllable amplifier 210
comprises a first transistor 211 and a second transistor 212.
The first transistor 211 is arranged in the first current
path 11. The second transistor 212 is arranged in the second
current path 12. The first and second transistor 211, 212 are
thus arranged as a differential transistor pair. The
controllable amplifier 210 is configured such that an
operational current Ibias of the controllable amplifier 210
flows through the first transistor 211 in the first current
path 11 and through the second transistor 212 in the second
current path 12.

The controllable amplifier 210 comprises a controllable
current generator 215. The controllable current generator 215
is configured to provide the operational current Ibias in
response to the control signal CS. The current branch 10
comprises a third current path 13 that is arranged between
the supply potential VDD and the common node N1. As
illustrated in Figure 5, the controllable current generator
215 is arranged in the third current path 13 between the
supply potential VDD and the common node N1.
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According to the proposed approach of the controllable
amplifier 210 shown in Figure 5, the operational/biasing
current Ibias of the controllable amplifier 210 and thus the
current consumption of the controllable amplifier 210 can be
varied by trimming the controllable current generator 215 in

response to the control signal CS.

Referring to the second embodiment of the controllable
amplifier 210 shown in Figure 6, the controllable amplifier
210 includes a current branch 10 comprising a first
transistor pair. The first transistor pair is arranged
between a supply potential VDD and the following stage of the
amplifier, for example a load current generator, a current
mirror and a subsequent stage. The current branch 10
comprises a first current path 11 and a second current path
12. The first current path 11 and the second current path 12

are respectively connected to a common node N1.

The first transistor pair of the controllable amplifier 210
comprises a first transistor 211 and a second transistor 212.
The first transistor 211 is arranged in the first current
path 11, and the second transistor 212 is arranged in the
second current path 12. The first and second transistor 211,
212 are thus arranged as a first differential transistor

pair.

The controllable amplifier 210 comprises a current generator
216. The current generator 216 is configured to provide at
least a portion of an operational/biasing current Ibiasl
which flows through the first transistor 211 in current path
11 and through the second transistor 212 in current path 12.

The current branch 10 comprises a third current path 13 that
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is arranged between the supply potential VDD and the common
node N1. The current generator 216 is arranged in the third
current path 13 between the supply potential VDD and the

common node N1.

The controllable amplifier 210 further includes at least a
second current branch 20 comprising a second transistor pair.
The second transistor pair is arranged between the supply
potential VDD and the following stage of the amplifier, for
example a load current generator, a current mirror and a
subsequent stage. The at least one second current branch 20
comprises a fourth current path 21 and a fifth current path
22. The fourth current path 21 and the fifth current path 22

are respectively connected to a second common node N2.

The second transistor pair of the controllable amplifier 210
comprises a third transistor 213 and a fourth transistor 214.
The third transistor 213 is arranged in the fourth current
path 21. The fourth transistor 214 is arranged in the fifth
current path 22.

The controllable amplifier 210 comprises a second current
generator 217. The second current generator 217 is configured
to provide at least a second portion of the
operational/biasing current Ibias2 which flows through the
third transistor 213 and the fourth transistor 214. The at
least one second current branch 20 comprises a sixth current
path 23 that is arranged between the supply potential VDD and
the second common node N2. The second current generator 217
is arranged in the sixth current path 23 between the supply

potential VDD and the second common node N2.
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The second current generator 217 is configured as an
activatable current source to be switched on and off. The
second current generator 217 can be switched on and off by
the control signal CS. According to the proposed concept of
the second embodiment of the controllable amplifier 210, the
third and the fourth transistor 213, 214 are configured as a
second (differential) input transistor pair which is
connected in parallel to the first input pair comprising the
first transistor 211 and the second transistor 212. The
second input transistor pair can be enabled or disabled by
switching the second current generator 217 on or off, which
allows the operational current or the current consumption of

the controllable amplifier 210 to be varied.

Referring to Figures 1, 5 and 6, the control signal CS to
trim the operational current provided by the controllable
current generator 215 (Figure 5) or to enable/disable the
current generator 217 (Figure 6) may be provided
automatically by a control cicruit 300 or manually by an
operator. The configuration of the optical sensor device 1
comprising the control circuit 300, and the other
configuration of the control circuit 300, where the control
signal CS is externally applied to the controllable amplifier
210 is illustrated in Figure 1. The latter configuration is

shown in dashed lines in Figure 1.

According to the first configuration, the control circuit 300
may be configured to provide the control signal CS in
dependence on the resistance of the controllable resistor
220. According to the second configuration, the optical
sensor device may have an external control terminal C210 to
apply the control signal CS. The control signal CS may thus

be generated automatically by the control circuit 300, for
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example in dependence on the selected feedback network, i.e.
the resistance of the controllable resistor 220, or the
control signal CS can be externally applied to the optical

sensor device by an operator.

The embodiments of the optical sensor device disclosed herein
have been discussed for the purpose of familiarizing the
reader with novel aspects of the optical sensor device.
Although preferred embodiments have been shown and described,
many changes, modifications, equivalents and substitutions of
the disclosed concepts may be made by one having skill in the
art without unnecessarily departing from the scope of the

claims.

In particular, the design of the optical sensor device is not
limited to the disclosed embodiments, and gives examples of
many alternatives as possible for the features included in
the embodiments discussed. However, it is intended that any
modifications, equivalents and substitutions of the disclosed
concepts be included within the scope of the claims which are

appended hereto.

Features recited in separate dependent claims may be
advantageously combined. Moreover, reference signs used in
the claims are not limited to be construed as limiting the

scope of the claims.

Furthermore, as used herein, the term “comprising” does not
exclude other elements. In addition, as used herein, the

w

article “a” is intended to include one or more than one
component or element, and is not limited to be construed as

meaning only one.
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This patent application claims the priority of German patent
application with application No. 102023104356.6, the
disclosure content of which is hereby incorporated by

reference.
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Claims

1. An optical sensor device, comprising:

- a photodetector (100) to provide a current input signal
(Id) in response to light detected by the photodetector
(100),

- a transimpedance amplifier (200) having an input side
(E200) being coupled to the photodetector (100) to receive
the current input signal (Id) and having an output side
(0200) to provide a voltage output signal (QOUT) in response
to the current input signal (Id),

- wherein the transimpedance amplifier (200) comprises a
controllable amplifier (210), wherein a current consumption
of the controllable amplifier (210) is controllable in
response to a control signal (CS) applied to the controllable

amplifier (210).

2. The optical sensor device of claim 1,

- wherein an operational current (Ibias) flowing through the
controllable amplifier (210) is controlled in response to the
control signal (CS),

- wherein the current consumption of the controllable
amplifier (210) is dependent on the operational current

(Ibias) .

3. The optical sensor device of claim 2,

- wherein the controllable amplifier (210) includes a current
branch (10) comprising a first transistor pair,

- wherein the current branch (10) comprises a first current
path (11) and a second current path (12) being respectively
connected to a common node (N1),

- wherein the transistor pair comprises a first transistor

(211) and a second transistor (212),
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- wherein the first transistor (211) is arranged in the first
current path (11),
- wherein the second transistor (212) is arranged in the

second current path (12).

4. The optical sensor device of claim 3,
wherein the controllable amplifier (210) is configured such
that the operational current (Ibias) flows through the first

transistor (211) and the second transistor (212).

5. The optical sensor device of claim 4,

wherein the controllable amplifier (210) comprises a
controllable current generator (215) being configured to
provide the operational current (Ibias) in response to the

control signal (CS).

6. The optical sensor device of claim 5,

- wherein the current branch (10) comprises a third current
path (13) being arranged between the supply potential (VDD)
and the common node (N1),

- wherein the controllable current generator (215) is

arranged in the third current path (13).

7. The optical sensor device of claim 3,

- wherein the controllable amplifier (210) comprises a
current generator (216),

- wherein the current generator (216) is configured to
provide at least a portion of the operational current
(Ibiasl) flowing through the first transistor (211) and the

second transistor (212).

8. The optical sensor device of claim 7
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- wherein the current branch (10) comprises a third current
path (13) being arranged between the supply potential (VDD)
and the common node (N1),

- wherein the current generator (216) is arranged 1in the

third current path (13).

9. The optical sensor device of claim 8,

- wherein the controllable amplifier (210) includes at least
a second current branch (20) comprising a second transistor
pair,

- wherein the at least one second current branch (20)
comprises a fourth current path (21) and a fifth current path
(22) being respectively connected to a second common node
(N2),

- wherein the second transistor pair comprises a third
transistor (213) and a fourth transistor (214),

- wherein the third transistor (213) 1is arranged in the
fourth current path (21),

- wherein the fourth transistor (214) is arranged in the

fifth current path (22).

10. The optical sensor device of claim 9,

- wherein the controllable amplifier (210) comprises a second
current generator (217),

- wherein the second current generator (217) is configured to
provide at least a second portion of the operational current
(Ibias2) flowing through the third transistor (213) and
fourth transistor (214).

11. The optical sensor device of claim 10,
- wherein the at least one second current branch (20)
comprises a sixth current path (23) being arranged between

the supply potential (VDD) and the second common node (N2),
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- wherein the second current generator (217) is arranged in

the sixth current path (23).

12. The optical sensor device of claim 11,
wherein the second current generator (217) is configured as

an activatable current source to be switched on and off.

13. The optical sensor device of any of the claims 1-12,
wherein the transimpedance amplifier (200) comprises a
controllable resistor (220) and a controllable capacitor
(230) arranged in a feedback path of the controllable
amplifier (210).

14. The optical sensor device of claim 13, comprising:

- a control circuit (300) to provide the control signal (CS),
- wherein the control circuit (300) is configured to provide
the control signal (CS) in dependence of the resistance of

the controllable resistor (220).

15. The optical sensor device of any of the claims 1-14,
comprising:
an external control terminal (C210) to apply the control

signal (CS).
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