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(54) Improvements in and relating to displays and light sources for displays

(57) A light source for a colour display apparatus (1)
for displaying light at optical wavelengths corresponding
a plurality of different colours sequentially, comprising a
plurality of light-emitting diodes (3, 4, 5) each respectively
operable to emit light to display a respective one of the
plurality of different colours, a power source (26) con-
nected to the plurality of LEDs for supplying power thereto
a plurality of capacitor units (7, 8, 9) connected to the

power source to be provided thereby with charge for gen-
erating a respective one of a plurality of different respec-
tive forward bias voltages for application to the LEDs to
operate the LED. A control unit (10) is operable to selec-
tively connect a capacitor unit to an LED for applying a
desired one of the different said forward bias voltages
thereto according to the colour of light which the LED is
operable to display.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to displays using light-
emitting diodes (LED) and to the control of LEDs for gen-
erating light for such displays. In particular, though not
exclusively, the invention is suitable for use in displays
such as head-up displays or helmet/head-mounted dis-
plays, especially colour displays.

BACKGROUND

[0002] Colour displays typically work according to one
of two general principles of operation. A first principle is
the transmissive display principle in which a transmissive
display screen (e.g. liquid crystal display) is back-lit by a
white-light illumination source. Red, green and blue filter
elements within the display screen selectively block or
transmit light from the back light to produce a colour dis-
play. A second principle is that of colour sequential dis-
play whereby a display element is illuminated sequen-
tially with red, green and blue light either from a colour
wheel spinning in front of a white light source or three
separate LEDs arranged to generate red, green and blue
light respectively.
[0003] In the latter case, when driving LEDs the for-
ward bias voltage of each LED is controlled to remain
largely stable (varying a little) and brightness/luminous
output of the LED is controlled by controlling the current
through the LED. This is because, in having a diode volt-
age/current characteristic, current in a driven LED is ap-
proximately an exponential function of forward bias volt-
age according to the Shockley diode equation, so a small
voltage change will result in a large corresponding cur-
rent change. However, if the voltage is too high, the cor-
responding current may rise above the maximum rating
for an LED and potentially damage it. Therefore, it is im-
portant that the power source connected to an LED pro-
vides the correct current. LEDs are typically connected
to constant-current power sources as a result of this driv-
en by a driver/control circuit to ensure that appropriate
voltages/currents are applied to the LED. This means
that in a colour display that employs sequentially-driven
LEDs (e.g. red, green and blue), a colour-dedicated driv-
er/control circuit is required for each LED colour since
LEDs designed to produce red light require forward bias
voltages (current) which differ from those required to
drive an LED designed to produce blue or green light -
the same being true as between blue and green LED
driving requirements. Thus, a control circuit adapted to
drive a red LED is unsuitable for driving a blue or green
LED, and vice versa, and a control circuit adapted to drive
a blue LED is unsuitable for driving a green LED, and
vice versa. This unsuitability is also driven by the energy
of photons generated by an LED, which is given by hv,
where h is Planck’s constant and v is the frequency of
the photon. Generated blue light typically has a frequency

of about v = 2.17 TeraHertz, green has v = 1.9 Terahertz
and red has v = 1.61 TeraHertz. Blue photons are more
energetic than green which are more energetic than red.
This leads to widely varying power requirements for each
type of colour LED and therefore the lowest energy LED
device (red) must be driven at a much higher power than
the green or blue LEDs, but as the forward voltage for a
red LED is typically much lower than the forward voltages
for green and blue LEDs, the amount of current required
in each channel varies by a large factor. This adds much
cost to the production of drivers for colour displays em-
ploying different colour LEDs, and also significantly in-
creases the size and weight of the display circuitry as a
whole - which is particularly disadvantageous in helmet-
mounted or head-mounted displays.
[0004] The invention aims to provide an improved dis-
play apparatus using LEDs.

SUMMARY OF THE INVENTION

[0005] In a first aspect, the invention provides a light
source for a colour display apparatus for displaying light
at optical wavelengths corresponding a plurality of differ-
ent colours sequentially, comprising a plurality of light-
emitting diodes (LED) each respectively operable to emit
light to display a respective one of the plurality of different
colours, a power input part for connecting the plurality of
LEDs to a power source for supplying power thereto, a
plurality of capacitor units connected to the input part to
be provided with charge from a said power supply for
generating a respective one of a plurality of different re-
spective forward bias voltages for application to the LEDs
to operate the LEDs and, a control unit operable to se-
lectively connect a said capacitor unit to a said LED for
applying a desired one of the different said forward bias
voltages thereto according to the colour of light which the
LED is operable to display. The light source may include
the power source connected to the input part. A particular
benefit of providing a plurality of pre-chargeable capac-
itors to provide appropriate forward bias voltages is that
the correct forward bias voltage may be applied to the
necessary LED immediately it is required. There is no
requirement to wait while a power supply unit generates
a new forward bias voltage after having dispensed with
a previous one. Rather, the required forward bias voltage
is ready and waiting when needed. Higher frame rates
are enabled in a display employing such a light source,
as well as avoiding damaging power spikes and electro-
magnetic emissions and heat typically generated in ex-
isting systems.
[0006] The control unit is preferably operable and ar-
ranged to selectively connect a said capacitor unit to a
said LED for a first period of time for operating the LED,
and to subsequently disconnect the capacitor unit from
the LED to remove the desired forward bias voltage for
a finite second period of time before subsequently con-
necting any other said capacitor to any said LED. The
finite second period of time is preferably not less than

1 2 



EP 2 822 359 A1

3

5

10

15

20

25

30

35

40

45

50

55

about 20ns in duration, and more preferably not less than
about 30ns and even more preferably not less than about
50ns. The finite second period of time is preferably not
greater than about 200ns in duration, and more prefera-
bly not greater than about 150ns and even more prefer-
ably not greater than about 125ns. (e.g. about 100ns).
These limits to the second period have been found to be
particularly effective in ensuring efficient operation of the
apparatus.
[0007] One terminal of a said capacitor may be con-
nected to an anode of a respective LED and another ter-
minal of the capacitor may be selectively connectable to
ground via a first respective switch. A cathode of the re-
spective LED may be selectively connectable to ground
via a second respective switch, wherein the control unit
may be operable and arranged to selectively connect a
said capacitor unit to a said LED by concurrently closing
both the first and second respective switches, and to se-
lectively disconnect a said capacitor unit from a said LED
by concurrently opening both the first and second respec-
tive switches.
[0008] The control unit may be operable and arranged
sequentially to connect different said capacitor units to
different said LEDs of the different colours such that each
said colour is displayed in turn before a given colour is
re-displayed.
[0009] The plurality of capacitor units preferably differ
from one another in respect of their capacitance thereby
to provide different forward bias voltages when provided
with charge from the power source.
[0010] The plurality of different colours may comprise
substantially red, substantially green and substantially
blue and each said LED is arranged respectively to emit
light to display a respective one of substantially red, sub-
stantially green and substantially blue.
[0011] The invention may provide a colour display ap-
paratus including the light source. The light source (or
colour display apparatus) may include a display screen
comprising the plurality of LEDs. The light source (or col-
our display apparatus) may comprise a projector part for
projecting light generated by the plurality of LEDs.
[0012] In a second aspect, the invention may provide
a head-mounted display apparatus comprising the light
source (or colour display apparatus) described above.
[0013] In a third aspect, the invention may provide a
head-up display apparatus comprising the light source
(or colour display apparatus) described above.
[0014] In a fourth aspect, the invention may provide a
helmet-mounted display apparatus comprising the light
source (or colour display apparatus) as described above.
[0015] In a fifth aspect, the invention may provide a
colour generation and/or display method for use in dis-
playing light at optical wavelengths corresponding a plu-
rality of different colours sequentially, comprising provid-
ing a plurality of capacitor units connected to a power
source and to a respective one of a plurality of light-emit-
ting diodes (LED) each arranged to emit light to display
a respective one of said plurality of different colours, pro-

viding each capacitor with charge from the power source
for generating a respective one of a plurality of different
respective forward bias voltages for application to the
LEDs to operate the LEDs, selectively connecting a said
capacitor unit to a said LED for applying a desired one
of the different said forward bias voltages thereto accord-
ing to the colour of light which the LED is operable to
display.
[0016] The method may include selectively connecting
a said capacitor unit to a said LED for a first period of
time for operating the LED, and subsequently discon-
necting the capacitor unit from the LED to remove the
desired forward bias voltage for a finite second period of
time before subsequently connecting any other said ca-
pacitor to any said LED.
[0017] One terminal of a said capacitor may be con-
nected to an anode of a respective LED and another ter-
minal of the capacitor may be selectively connectable to
ground via a first respective switch, and a cathode of the
respective LED may be selectively connectable to ground
via a second respective switch; the method may include
selectively connecting a said capacitor unit to a said LED
by concurrently closing both the first and second respec-
tive switches thereby to apply a said forward bias voltage
to the LED, and subsequently selectively disconnecting
the capacitor unit from the LED by concurrently opening
both the first and second respective switches.
[0018] The method may include sequentially connect-
ing different said capacitor units to different said LEDs
of the different colours such that each said colour is dis-
played in turn before a given colour is re-displayed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1 schematically shows a colour display ap-
paratus according to a first embodiment of the inven-
tion;

Figure 2 schematically shows a colour display ap-
paratus according to a first embodiment of the inven-
tion;

Figure 3 schematically shows the colour display ap-
paratus of Figure 2 in conjunction a sequence of dis-
play control signals for controlling the display appa-
ratus (equally applicable to the apparatus of Figure
1);

Figure 4 schematically shows a sequence of display
control signals for controlling the display apparatus
of Figure 1 or Figure 2.

DETAILED DESCRIPTION

[0020] In the drawings like reference symbols refer to
like items.
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[0021] Figure 1 and Figure 2 each shows a schematic
diagram of an RGB colour display apparatus 1 according
to an embodiment of the invention, for displaying light at
optical wavelengths corresponding each one of three dif-
ferent primary colours (red, green, blue) sequentially.
The apparatus comprises plurality of light-emitting di-
odes (3, 4, 5) each respectively dedicated to produce
light to display a respective one of the three different pri-
mary colours. A first LED 3 is arranged to generate and
display red light in use, a second LED 4 is arranged to
generate and display green light in use, and a third LED
is arranged to generate and display blue light in use. The
red LED may preferably be arranged to generate a light
output spectrally peaking at a wavelength of about 621
nm, with a spectral width of about 40nm. The green LED
may preferably be arranged to generate a light output
spectrally peaking at a wavelength of about 525nm, with
a spectral width of about 100nm. The blue LED may pref-
erably be arranged to generate a light output spectrally
peaking at a wavelength of about 460nm, with a spectral
width of about 50nm.The anodes of each of three LEDs
are collectively connected in parallel to a common power
source (item 2, Fig.1; item 26, Fig.2) which is arranged
for supplying power to the LEDs. The power source is
what is known in the art as a "constant current" power
source and is arranged to supply a steady electrical cur-
rent to the LEDs having a size (amps) according to the
brightness of luminous output required of the LED being
supplied. Suitable such power sources are readily avail-
able to the skilled person. For example, in Figure 1, a
constant voltage source 21 is electrically connected to a
DC/DC control element 22 which measures current pass-
ing though a current sensor unit 25 connected in series
between the voltage source 21 and one terminal of each
of three separate capacitors (7, 8, 9) of the device. The
control element 22 is arranged to control the state of a
switching element (e.g. FET) 24 and therefore overall
current. An inductor 23 is connected in series between
the switching element 24 and the current sensor 25.One
terminal of each of three separate capacitors (7, 8, 9) are
each connected in common to the to the power source
between the power output of the power source and the
anodes of the three LEDs connected to the power source.
This connection of the three capacitors to the power
source enables them each to be provided with a respec-
tive charge for generating a respective one of three dif-
ferent forward bias voltages for application to a selected
one of the three LEDs to which they are also connected.
In so doing, a capacitor enables the conduction/operation
the LED such that a controlled amount of current can be
passed through the LED in question, from the power
source, to cause the LED to emit coloured light at the
desired brightness, flux or intensity level.
[0022] The other terminal of each one of the three ca-
pacitors is connected (or more particularly, selectively
connectable) to a grounded terminal 17 via a first respec-
tive switch (18A, 19A, 20A). Similarly, the cathode (11,
13, 15) of each respective one of the three LEDs is con-

nected (or more particularly, selectively connectable) to
a grounded terminal 17 via a second respective switch
(18B, 19B, 20B).
[0023] A control unit 10 is connected to each one of
the three first switches (18A, 19A, 20A) and is also con-
nected to each one of the three second switches (18B,
19B, 20B) via a respective one of six separate switch
control signal lines (30A, 31 A, 32A; and 30B, 31 B, 32B) .
The switches may each be in the form of a transistor (e.g.
MOSFET) switchable by application of a simple gate-
control voltage signal from the control unit, applied there-
to via a switch control signal line.
[0024] The control unit is arranged to selectively open
or close these six switches in pairs, collectively, as de-
sired. In particular, the control unit is operable and ar-
ranged to selectively electrically connect a selected one
of the three capacitors (7, 8, 9) to a selected one of the
three LEDs (3, 4, 5) by concurrently closing both the first
and second respective switches that are connected to
the anode and cathode of that LED. The control unit is
also operable and arranged to selectively disconnect a
selected one of the three capacitors from a selected LED
by concurrently opening both the first and second respec-
tive switches that are connected to the anode and cath-
ode of that LED.
[0025] In this way, the control unit 10 is operable to
selectively connect a desired one of the three capacitors
to a selected one of the three LEDs for applying a desired
one of the different forward bias voltages to the LED. The
choice of which capacitor to connect to which LED as
determined according to the colour of light which the LED
is operable to display and, therefore, the forward bias
voltage required to operate that particular LED.
[0026] As is well known in the art, LEDs that have been
designed for generating specific colours typically have
specific structures and/or materials, and power ratings
which differ from those of an LED arranged to output a
different colour. This also means that they typically re-
quire a specific forward bias voltage to operate optimally,
which differs from that required by an LED of a different
colour. This applies to the three LEDs (3, 4, 5) of the
display apparatus in that the red LED 3 required a bias
voltage which differs from that required by the green LED
or the blue LED. Similarly, the bias voltage required by
the green LED differs from that required by the blue LED.
Representative values for the forward bias voltages re-
quired by the three LEDs are, for example: red LED =
2.2V; green LED = 3.8V; blue LED = 3.5V.
[0027] The three capacitors (7, 8, 9) of the display ap-
paratus have different respective capacitance values
such that, when fully charged by the power supply unit
(2, 26), each stores a different respective amount of
charge corresponding to a different respective one of the
three different forward bias voltages of the three different
LEDs. In particular, the first capacitor 7 has a capacitance
arranged to generate a voltage, when fully charged, cor-
responding to a forward bias voltage for operating the
red LED 3. Furthermore, the second capacitor 8 has a
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capacitance arranged to generate a voltage, when fully
charged, corresponding to a forward bias voltage for op-
erating the green LED 4. Also, the third capacitor 9 has
a capacitance arranged to generate a voltage, when fully
charged, corresponding to a forward bias voltage for op-
erating the blue LED 3.
[0028] The control unit is operable and arranged to se-
lectively electrically connect the first capacitor 7 to the
red LED 3 by closing both of the first and second switches
(18A, 18B) connected to the first capacitor and the red
LED, thereby applying the pre-stored forward bias volt-
age of the first capacitor. These switches may be main-
tained by the control unit in the closed state for a desired
period of time for rendering the red LED conductive and
illuminated.
[0029] The control unit is arranged to selectively dis-
connect the first capacitor from the red LED to remove
the desired forward bias voltage for a finite second period
of time before subsequently connecting another of the
three capacitors to another of the three LEDs.
[0030] In particular, the control unit is operable and ar-
ranged to subsequently electrically connect the second
capacitor 8 to the green LED 4 by closing both of the first
and second switches (19A, 19B) connected to the second
capacitor and the green LED, thereby applying the pre-
stored forward bias voltage of the second capacitor.
These switches may then be maintained by the control
unit in the closed state for a desired period of time for
rendering the green LED conductive and illuminated.
[0031] Subsequent to the end of that period of green
illumination, the control unit is operable and arranged to
electrically connect the third capacitor 9 to the blue LED
5 by closing both of the first and second switches (20A,
20B) connected to the third capacitor and the blue LED,
thereby applying the pre-stored forward bias voltage of
the third capacitor. These switches may then be main-
tained by the control unit in the closed state for a desired
period of time for rendering the blue LED conductive and
illuminated. The cycle of red, green and blue LED illumi-
nation may then repeat as desired. The control unit may
sequentially connect the first, second and third capacitor
units to the red, green and blue
[0032] (respectively) LEDs such that each colour is dis-
played in turn before that colour is re-displayed.
[0033] The control unit is arranged to receive input sig-
nals (Fig.3) from an external control signal generator (e.g.
micro-controller or control logic circuit, etc.), which con-
vey switching sequence signals to which the control unit
is responsive to generate separate pairs of concurrent
switch control (enable/disable) output signals (30A to
32B) and to output the same to first and second switches
associated with a common given LED. Each switching
sequence signal may be of a form and structure such as
is used in existing systems for controlling LEDs. Howev-
er, in the present embodiment, all three switching se-
quence control signals are input to one common control
unit, rather than in to each of three separate control cir-
cuits associated with the driving of respective colour

LEDs. This provides a great saving in componentry, cost
and space usage. The control unit may comprise any
suitable control circuitry, or logic, such as would be read-
ily apparent to the skilled person in the light of the present
disclosure for generating such output signals in response
to input signals as presently described.
[0034] The brightness of each of the red, green and
blue LEDs during the period in which any is conductive,
is controlled by appropriately controlling the current sup-
plied to the LED in question at that time. This may be
done according to techniques well known in the art.
[0035] A particular benefit of pre-charging the back of
three capacitors to provide appropriate forward bias volt-
ages is that the correct forward bias voltage may be ap-
plied to the necessary LED immediately it is required.
There is no requirement to wait while a power supply unit
generates a new forward bias voltage after having dis-
pensed with a previous one. Rather, the required forward
bias voltage is ready and waiting when needed. Each
capacitor unit also acts as a current smoothing device to
provide current until the power source (2, 26) is again
connected to an LED.
[0036] Figure 3 schematically illustrates an example
of the operation of the display apparatus as described
above.
[0037] In particular, the control unit is arranged to re-
ceive, at a signal input(s) thereof, three separate colour
control sequence signals (27, 28, 29) from an external
controller (not shown) of the display apparatus for con-
trolling the display apparatus to produce a colour-se-
quential display output. The colour control sequence sig-
nals comprise a red sequence signal 27, a green se-
quence signal 28 and a blue sequence signal 29 each
separately input to the control unit.
[0038] The form of each of these three colour se-
quence control signals is shown graphically in Figure 3
as a sequence of square "high" pulses separated by a
uniform "low" period, with each pulse having a duration
substantially equal to half the duration of the "low" period.
A separate such pulse sequence is provided for control-
ling the operation of a respective one of each of the three
colour LEDs, and these three sequences are coordinated
such that the pulses of any one of the three sequences
are present only when the pulses of each of the other
sequences are absent.
[0039] The control unit is responsive to the presence
of a "high" pulse in the received red sequence signal 27
to output a switch enable signal concurrently upon each
of the two switch control signal lines (30A, 30B) associ-
ated with the first capacitor thereby to electrically connect
it to the red LED to apply the pre-stored forward bias
voltage of the first capacitor thereto to render it conduc-
tive. Conversely, the control unit is responsive to the ab-
sence of a "high" pulse in the received red sequence
signal 27 to withhold a switch enable signal concurrently
from each of the two switch control signal lines (30A,
30B) associated with the first capacitor thereby to elec-
trically disconnect it to the red LED to remove the pre-
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stored forward bias voltage of the first capacitor there-
from and render the LED non-conductive.
[0040] In the same way, the control unit is responsive
to the presence of a "high" pulse in the received green
(or blue) sequence signal 28 (or 29) to output a switch
enable signal concurrently upon each of the two switch
control signal lines 31A and 31 B (or 32A and 32B, for
blue LED) associated with the second (or third, for blue
LED) capacitor thereby to electrically connect it to the
green
[0041] (or blue) LED to apply the pre-stored forward
bias voltage of the second (or third) capacitor thereto to
render it conductive. Conversely, the control unit is re-
sponsive to the absence of a "high" pulse in the received
green (or blue) sequence signal 28 (or 29) to withhold a
switch enable signal concurrently from each of the two
switch control signal lines 31A and 31 B (or 32A and 32B)
associated with the second (or third) capacitor thereby
to electrically disconnect it to the green (or blue) LED to
remove the pre-stored forward bias voltage of the second
(or third) capacitor therefrom and render the LED non-
conductive.
[0042] In each case, the duration of a switch enable
signal generated by the control unit 10 is equal to the
duration of the "high" pulse in the associated colour se-
quence control signal in question.
[0043] Figure 4 shows an alternative embodiment of
the control unit in which the control unit is responsive to
the colour sequence control signals (27, 28, 29) such that
the duration of each resulting switch enable signal, gen-
erated by the control unit 10, is less than the duration of
the "high" pulse in the associated colour sequence con-
trol signal in question. In particular, upon the switch con-
trol signal lines 30A and 30B associated with first and
second switches 18A and 18B for the red LED, is trans-
mitted a (red) switch enable signal 30C; upon the switch
control signal lines 31A and 31 B associated with first
and second switches 19A and 19B for the green LED, is
transmitted a (green) switch enable signal 31C; upon the
switch control signal lines 32A and 32B associated with
first and second switches 20A and 20B for the blue LED,
is transmitted a (blue) switch enable signal 32C. The con-
trol unit is arranged to apply a switch enable signal to a
switch control signal line immediately an relevant colour
sequence control signal "high" pulse of duration T is re-
ceived, and to apply the enable signal for a period of time
T-ΔT so that there exists a period of time ΔT (e.g. 100ns
or less) immediately after the enable signal has ended
and before any successive colour sequence control sig-
nal "high" pulse (for any subsequent colour) is received.
This means that, during the period ΔT between succes-
sive enable pulses, none of the LEDs is conductive, and
all of the three capacitors (7, 8, 9) are electrically isolated
from the LEDs. This "dead time" has the following ad-
vantages.
[0044] When switching between colour channels, the
control unite is able to fully disconnect a current colour
LED before switching to enable the next colour LED. This

takes a short (but finite) amount of time. It has been found
that if this is not done, then a potentially very damaging
power surge may occur during switching as well as colour
bleed in the colour display output. The disconnected time
provides a period for permitting the bleeding away of an
amount of accumulated gate charge on the switch units
(18A, 19A, 20A, 18B, 19B, 20B), such as MOSFET de-
vices, before switching in the next colour. This may be
done to ensure there are no large power surges during
transition from one colour to the next due to the typically
very different drive requirements of each colour LED. The
period of time ΔT is preferably not less than about 20ns
in duration, and more preferably not less than about 30ns
and even more preferably not less than about 50ns (e.g.
100ns).
[0045] The colour display apparatus may include a dis-
play screen (not shown) comprising the three LEDs, or
a multitude of groups of three colour (RGB) LEDs ar-
ranged and driven as described above and collectively
providing a display. The colour display apparatus may
comprise a projector part (not shown) for projecting light
generated by the plurality of LEDs.
[0046] The embodiments described above are intend-
ed to provide illustrative examples of the invention to aid
understanding and it will be appreciated that modifica-
tions, equivalents and variants to these embodiments,
such as would be readily apparent to the skilled person,
are encompassed within the scope of the invention, e.g.
such as is defined by the claims.

Claims

1. A light source for a colour display apparatus for dis-
playing light at optical wavelengths corresponding a
plurality of different colours sequentially, comprising:

a plurality of light-emitting diodes (LED) each
respectively operable to emit light to display a
respective one of said plurality of different col-
ours;
a power input part for connecting the plurality of
LEDs to a power supply for supplying power
thereto;
a plurality of capacitor units connected to the
power input part to be provided with charge from
a said power supply for generating a respective
one of a plurality of different respective forward
bias voltages for application to said LEDs to op-
erate the LEDs; and,
a control unit operable to selectively connect a
said capacitor unit to a said LED for applying a
desired one of said different said forward bias
voltages thereto according to the colour of light
which the LED is operable to display.

2. A light source for a colour display apparatus accord-
ing to any preceding claim wherein said control unit

9 10 



EP 2 822 359 A1

7

5

10

15

20

25

30

35

40

45

50

55

is operable and arranged to selectively connect a
said capacitor unit to a said LED for a first period of
time for operating the LED, and to subsequently dis-
connect said capacitor unit from said LED to remove
said desired forward bias voltage for a finite second
period of time before subsequently connecting any
other said capacitor to any said LED.

3. A light source for a colour display apparatus accord-
ing to any preceding claim in which one terminal of
a said capacitor is connected to an anode of a re-
spective LED and another terminal of the capacitor
selectively connectable to ground via a first respec-
tive switch, and a cathode of the respective LED is
selectively connectable to ground via a second re-
spective switch; wherein the control unit is operable
and arranged to selectively connect a said capacitor
unit to a said LED by concurrently closing both the
first and second respective switches, and to selec-
tively disconnect a said capacitor unit from a said
LED by concurrently opening both the first and sec-
ond respective switches.

4. A light source for a colour display apparatus accord-
ing to any preceding claim in which the control unit
is operable and arranged sequentially to connect dif-
ferent said capacitor units to different said LEDs of
said different colours such that each said colour is
displayed in turn before a given colour is re-dis-
played.

5. A light source for a colour display apparatus in which
said plurality of capacitor units differ from one anoth-
er in respect of their capacitance thereby to provide
different forward bias voltages when provided with
charge from said power source.

6. A light source for a colour display apparatus accord-
ing to any preceding claim in which said plurality of
different colours comprise substantially red, sub-
stantially green and substantially blue and each said
LED is arranged respectively to emit light to display
a respective one of substantially red, substantially
green and substantially blue.

7. A colour display apparatus including a light source
according to any preceding claim.

8. A light source for a colour display apparatus accord-
ing to any of claims 1 to 6 comprising a projector part
for projecting light generated by said plurality of
LEDs.

9. A head-mounted display apparatus comprising the
light source for a display apparatus according to any
preceding claim.

10. A head-up display apparatus comprising the light

source for a display apparatus according to any pre-
ceding claim.

11. A helmet-mounted display apparatus comprising the
light source for a display apparatus according to any
preceding claim.

12. A colour generation and/or display method for use
in displaying light at optical wavelengths correspond-
ing a plurality of different colours sequentially, com-
prising:

providing a plurality of capacitor units connected
to a power source and to a respective one of a
plurality of light-emitting diodes (LED) each ar-
ranged to emit light to display a respective one
of said plurality of different colours;
providing each capacitor with charge from the
power source for generating a respective one of
a plurality of different respective forward bias
voltages for application to said LEDs to operate
the LEDs;
selectively connecting a said capacitor unit to a
said LED for applying a desired one of said dif-
ferent said forward bias voltages thereto accord-
ing to the colour of light which the LED is oper-
able to display.

13. A method according to claim 12 including selectively
connecting a said capacitor unit to a said LED for a
first period of time for operating the LED, and sub-
sequently disconnecting said capacitor unit from
said LED to remove said desired forward bias volt-
age for a finite second period of time before subse-
quently connecting any other said capacitor to any
said LED.

14. A method according to any of claims 12 and 13 in
which one terminal of a said capacitor is connected
to an anode of a respective LED and another terminal
of the capacitor selectively connectable to ground
via a first respective switch, and a cathode of the
respective LED is selectively connectable to ground
via a second respective switch; the method including
selectively connecting a said capacitor unit to a said
LED by concurrently closing both the first and second
respective switches thereby to apply a said forward
bias voltage to the LED, and subsequently selective-
ly disconnecting said capacitor unit from said LED
by concurrently opening both the first and second
respective switches.

15. A method according to any of claims 12 to 14 includ-
ing sequentially connecting different said capacitor
units to different said LEDs of said different colours
such that each said colour is displayed in turn before
a given colour is re-displayed.
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