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(54) PIXEL ARRANGEMENT

(57) A pixel arrangement (100) is integrable as part
of a display (200), said display (200) comprising a plu-
rality of self-emitting pixel elements (108), said pixel ar-
rangement (100) comprising a pixel data storage block
(102) connected to a pixel data line and comprising a
pixel data storage element (110); a pixel driver block
(106) for generating a pixel current; and a selection block

(104) connected to said pixel data storage block and to
a plurality of selection lines (s1, s2, EN1, EN2, EN3, EN4),
wherein said selection block (104) is configured to switch
said pixel current through a respective self-emitting pixel
element (108) of said plurality of self-emitting pixel ele-
ments (108) based on said plurality of selection lines.



EP 4 202 895 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] The present inventive concept relates to a pixel
arrangement and to a display.

Background

[0002] Displays comprising self-emitting pixel ele-
ments, such as AMOLED and AMLED displays find wide
application. Such displays may be active matrix (AM) dis-
plays and comprise thin-film transistors (TFTs).
[0003] Complex pixel arrangements, comprising many
devices, such as, e.g., TFTs, require considerably circuit
area, hereby limiting the achievable resolution of the dis-
play. When one tries to achieve higher resolutions, these
complex pixel circuits may not fit in the available circuit
area anymore. Therefore, different architectures may be
required to fit the pixel inside the achievable area.

Summary

[0004] An objective of the present inventive concept is
to provide a pixel arrangement allowing for more efficient
use of the available circuit area.
[0005] To this end, according to a first aspect, there is
provided a pixel arrangement integrable as part of a dis-
play, said display comprising a plurality of self-emitting
pixel elements, said pixel arrangement comprising a pixel
data storage block connected to a pixel data line and
comprising a pixel data storage element; a pixel driver
block for generating a pixel current; and a selection block
connected to said pixel data storage block and to a plu-
rality of selection lines, wherein said selection block is
configured to switch said pixel current through a respec-
tive self-emitting pixel element of said plurality of self-
emitting pixel elements based on said plurality of selec-
tion lines.
[0006] As "pixel arrangement" should be understood
circuitry associated with one or more pixels or sub-pixels.
[0007] A pixel may be associated with or comprise a
single self-emitting pixel element. In another case, a pixel
may comprise several sub-pixels, each associated with
or comprising a respective self-emitting pixel element.
For example, the respective self-emitting pixel element
of each sub-pixel may emit a different primary color. For
example, there may be one sub-pixel for each of the
colors red, green, and blue.
[0008] This, the pixel arrangement may correspond to
one or more pixel circuits as understood in the art, i.e.,
the circuitry associated with the driving of a specific pixel
or sub-pixel.
[0009] With "pixel data" should be understood data in-
dicating an intended instantaneous brightness of the self-
emitting pixel element. For example, and typically, the
pixel data may be either an analog or a digital voltage.
In the case of an analog voltage, increasing voltage may

indicate a higher instantaneous brightness level of the
self-emitting pixel element. In the case of a digital voltage,
the digital voltage may indicate whether the self-emitting
pixel element should be turned on or off. In this case, the
self-emitting pixel element may be arranged to repeat-
edly turn on and off, e.g., through pulse width modulation
(PWM).
[0010] As the selection block being configured to
switch said pixel current through a respective self-emit-
ting pixel element of said plurality of self-emitting pixel
elements based on said plurality of selection lines should
be understood the case of, e.g., the selection block pro-
viding a signal to a switching element located outside the
selection block, for example in the pixel driver block.
[0011] Through the selection block being part of the
pixel arrangement, parts of the pixel arrangement can be
shared among different pixels, in particular involving sev-
eral self-emitting pixel elements. Since multiple pixels
may use the same pixel arrangement, the circuit area
required may be split over multiple pixels, resulting in a
smaller average pixel size, and thus allowing for higher
resolution of the display.
[0012] According to an embodiment, the selection
block is configured to connect the pixel driver block to a
respective said self-emitting pixel element of said plural-
ity of self-emitting pixel elements based on said plurality
of selection lines. This allows for the sharing of the pixel
driver block between several pixels and/or self-emitting
pixel elements, allowing for further saving of circuit area,
and thus for higher display resolution.
[0013] According to an embodiment, said selection
block comprises a plurality of logic gates, wherein an
output of a logic gate of said plurality of logic gates con-
trols a switch element, such as a transistor, connected
in series with a self-emitting pixel element of said plurality
of self-emitting pixel elements. This is a particularly ben-
eficial way of implementing the selection block.
[0014] According to an embodiment, said pixel ar-
rangement comprises a plurality of pixel driver blocks,
each connected to a respective self-emitting pixel ele-
ment of said plurality of self-emitting pixel elements and
wherein said selection block is configured to switch said
pixel data storage block to a pixel driver block of said
plurality of pixel driver blocks based on said plurality of
selection lines. This allows for individual control of each
self-emitting pixel element. For example, each self-emit-
ting pixel element can be turned on at the same time and
may be individually calibrated or compensated with re-
gard to, e.g., current.
[0015] According to an embodiment, said selection
block comprises a logic gate directly input from said pixel
data storage element of said pixel data storage block.
This allows for the logic gate of the selection block to act
as a buffer stage for the pixel data storage element, re-
moving any need for a separate buffer stage in the pixel
data storage element, further saving on circuit area.
[0016] According to an embodiment, said selection
block comprises a plurality of logic gates, wherein each
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pixel driver block of said plurality of pixel driver blocks is
connected to an output of a respective logic gate of said
plurality of logic gates. This is a particularly beneficial
way of implementing the selection block.
[0017] According to an embodiment, each pixel driver
block of said plurality of pixel driver blocks comprises a
respective driver-side pixel data storage element input
from said selection block. Through each driver-side pixel
data storage element keeping pixel data also at a time
where the selection block has not selected corresponding
to the self-emitting pixel element, this allows for all self-
emitting pixel elements connected to the pixel element
to be driven simultaneously.
[0018] According to an embodiment, said pixel data
storage block comprises a plurality of pixel data storage
elements each connected to said selection block and cor-
responding to a respective pixel. This may further save
on circuit area.
[0019] According to an embodiment, said pixel data
storage block comprises an input block connected to said
pixel data line; and a latch transistor controlled by a latch
line and connected to said input block and to said pixel
data storage element. This is a particularly simple way
of implementing the pixel data storage block.
[0020] According to an embodiment, said pixel data
storage block further comprises a buffer stage input from
said pixel data storage element and connected to said
selection block.
[0021] According to an embodiment, said pixel data
said buffer stage is a logic gate further input from a reset
line. This allows for simultaneous resetting of all self-
emitting pixel elements associated with the pixel arrange-
ment through the reset line.
[0022] According to an embodiment, each said pixel
driver block comprises a current mirror connected to a
pixel current data line for setting the respective said pixel
current. This is a particularly beneficial way of implement-
ing the pixel driver block.
[0023] According to a second aspect, there is provided
a display comprising one or more pixel arrangements
according to the first aspect and the plurality of self-emit-
ting pixel elements. This aspect may generally present
the same or corresponding advantages as the first as-
pect.

Brief description of the drawings

[0024] The above, as well as additional objects, fea-
tures and advantages of the present inventive concept,
will be better understood through the following illustrative
and non-limiting detailed description, with reference to
the appended drawings. In the drawings like reference
numerals will be used for like elements unless stated
otherwise.
[0025] Figs 1, 2, 3, 4, 5, 6, 7, and 8 show respective
pixel arrangements.

Detailed description

[0026] Fig. 1 schematically shows part of a display 200.
Comprised in the display is a pixel arrangement 100.
Thus the pixel arrangement 100 forms part of, and is
integrable into, the display 200.
[0027] Any display 200 referred to throughout this dis-
closure may comprise self-emitting pixel elements and
may as such, for example, be an AMOLED display, an
AMLED display, or an AMmLED display. Thus, the dis-
play 200 may be an active matrix (AM) display. Any self-
emitting pixel element 108 to which is referred throughout
this disclosure may, for example, be an LED, OLED, or
mLED.
[0028] For example, the display 200 may be a TV, and
in particular a large TV, for example usable as part of a
tiled arrangement. In another example, the display 200
may be an LED or mLED wall.
[0029] Turing back to Fig. 1, the pixel arrangement 100
comprises a pixel data storage block 102, a selection
block 104, and a pixel driver block 106. Further, the dis-
play 200 comprises a plurality of self-emitting pixel ele-
ments 108.
[0030] The pixel data storage block 102 is connected
to a pixel data line dataPWM.
[0031] The pixel data storage block comprises a pixel
data storage element 110. As known per se in the art,
such a pixel data storage element 110 may store pixel
data related to a pixel. The pixel data may relate to an
instantaneous luminosity intended to emanate from a
self-emitting pixel element 108. For example, the pixel
data may be a binary digit indicating whether a corre-
sponding self-emitting pixel element 108 should be lit, or
not.
[0032] The pixel data storage element 110 may, for
example, be a capacitor, a logic gate, a latch, a flip-flop,
or similar, as generally known per se in the art. Further
examples and elaborations regarding the pixel data stor-
age element 110 will be provided below.
[0033] As shown in Fig. 1, the pixel data storage block
102 may be connected to and/or output to the selection
block 104.
[0034] In particular, the pixel data storage block 102
may be connected and/or output to a selector 105 forming
part of the selection block 104. The selection block 104
is connected to the pixel data storage block 102 through
a selection block input line 112. Thus, the selection block
104 may be input from the pixel data storage block 102.
[0035] The pixel driver block 106 is configured to gen-
erate a pixel current suitable for driving one or more self-
emitting pixel elements 108, as known per se in the art.
As shown in Fig. 1, the pixel-driving block may be con-
nected to the selection block 104 through a pixel current
line 107.
[0036] Further, the selection block 104 is connected to
a plurality of selection lines. In the example of Fig. 1 there
are two selection lines s1, s2, corresponding to the ad-
dressing, through respective binary signals on each of
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the selection lines s1, s2, to addressing the four self-emit-
ting pixel elements 108. Alternatively, there may be one
selection line corresponding to each self-emitting pixel
element 108.
[0037] As shown in the example of Fig. 1, within the
selection block 104, the selector 105 may be connected
to a plurality of selector output lines 114. Further, each
selector output line 114 may be input to a respective
switch element 116.
[0038] Further, each switch element 116 may be con-
nected to the pixel current line 107. Thus, the selection
block 104 may be connected to the pixel driver block 106.
[0039] Further, each switch element 116 may output
to a respective self-emitting pixel element 108.
[0040] Each switch element 116 may be configured to
pass a pixel current from the pixel current line 107 to the
respective self-emitting pixel element 108 based on a
signal on the respective selector output line 114. The
switch element may be a transistor, logic element or other
suitable block or component as generally known in the
art.
[0041] In the example of Fig. 1 there are four selector
output lines 114 and four switch elements 116, corre-
sponding to the four self-emitting pixel elements 108 con-
nected to the pixel driver block 106. Thus, there may be
as many switch elements 116 and/or selector output lines
114 as there are self-emitting pixel elements associated
with the selection block 104.
[0042] Through the above arrangement, the selection
block is configured to, based on the selection lines s1,
s2, connect the pixel data storage block 102 to one of the
selector output lines 114. Thereby, a pixel current gen-
erated in the pixel driver block 106 may be output to a
self-emitting pixel element 108 corresponding to the se-
lection block output line 114 based on the pixel data of
the pixel data storage element 110 of the pixel data stor-
age block 102.
[0043] Thus, the selection block 104 may be config-
ured to switch the resulting pixel current through the re-
spective self-emitting pixel element 108 of the plurality
of self-emitting pixel elements 108 based on the plurality
of selection lines s1, s2.
[0044] However, the above arrangement should only
be seen as an example and the skilled person could
equally contemplate other arrangements for the selection
block being configured to switch the pixel current through
a respective self-emitting pixel element of the plurality of
self-emitting pixel elements based on the plurality of se-
lection lines.
[0045] Fig. 2 schematically shows a specific imple-
mentation of the pixel arrangement 100 of Fig. 1, forming
part of the display 200. Specific examples of implement-
ing the pixel data storage block 102, the selection block
104, and the pixel driver block 106 are disclosed. How-
ever, as the skilled person would understand, each such
implementation of the pixel data storage block 102, the
selection block 104, and/or the pixel driver block 106 may
be independently modified and is not intrinsically techni-

cally linked to the others.
[0046] As shown in Fig. 2, the pixel data storage block
102 may comprise a pixel data storage element 110 in
the form of a capacitor.
[0047] As shown in Fig. 2, the pixel data storage block
102 may be connected to pixel data lines dataPWM, i and
dataPWM, i-1 and to a clock signal clk. In particular, the
pixel data storage block 102 may comprise a flip-flop FF
118 input from the clock signal clk and from the pixel data
line dataPWM, i-1. Further, the flip-flop 118 may be output
to the pixel data line dataPWM, i.
[0048] Further, the pixel data storage block 102 may
comprise a latch transistor 120 controlled by a latch line
and connected between the flip-flop 118 and the pixel
data storage element 110.
[0049] Thus, the flip-flop 118 may form an input block
connected to the pixel data line dataPWM, i-1 and the latch
transistor 120 may be controlled by the latch line and
connected to the input block (flip-flop) 118 and to the
pixel data storage element 110.
[0050] The following discloses an example of how pixel
data may be read into the display 200 comprising the
pixel data storage block 102 comprising the pixel data
storage element 110. However, as the skilled person
would appreciate, other schemes for reading pixel data
into the pixel data storage block 102 may be equally con-
templated by the skilled person.
[0051] Pixel data may be read into the flip-flop 118 from
the pixel data line dataPWM, i-1 upon assertion of the clock
signal clk. The dataPWM, i-1 may be connected to the
dataPWM, i line of another pixel data storage block 102
comprised in the display 200, and so on, the pixel data
storage blocks 102 thereby forming a flip-flop chain.
Hereby, pixel data may be successively read into the flip-
flop chain on successive assertion of the clk line. In other
words, data may be written on the dataPWM, i-1 line of a
first pixel data storage block 102, and then the data may
be shifted, to the flip-flop 118 of the next pixel data storage
block 102 upon activating the clk line again, while reading
in the new data in the first flip-flop 118. This may continue
until data has been read into all pixel-data storage blocks
102 of the flip-flop chain.
[0052] Finally, the latch line may be asserted simulta-
neously for all pixel data storage blocks 102, each latch
transistor 120 thereby leading the pixel data stored in the
flip-flop 118 to the pixel data storage element 110.
[0053] It should be noted that the flip-flop 118 and the
latch transistor 120 and are not required in present in-
ventive concept and other arrangement for reading pixel
data into the pixel-data storage block 102 may equally
be contemplated by the skilled person, as generally
known in the art.
[0054] As shown in Fig.2, the selector 105 may com-
prise a plurality of NAND-gates 122 each input from the
pixel data storage element 110 of the pixel data storage
block 102 and from a respective enable line EN1, EN2,
EN3, EN4, the enable lines EN1, EN2, EN3, EN4 func-
tioning as selection lines for the selector 105 formed by
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the NAND gates 122. Further, each NAND-gate 122 may
be output to a respective selector output line 114.
[0055] Further, each switch element 116 may be a tran-
sistor 116 controlled by a respective selector output line
114 and connected between the pixel current line 107
and a respective self-emitting pixel element 108.
[0056] As the skilled person would understand, other
arrangements comprising other logic gates than NAND
gates are equally possible.
[0057] Thus, the pixel arrangement 100 of Fig. 2 com-
prises a plurality of logic gates 122, wherein an output
on a selector output line 114 of a logic gate 122 of the
plurality of logic gates 122 controls a transistor 116 con-
nected in series with a self-emitting pixel element 108 of
the plurality of self-emitting pixel elements 108.
[0058] The pixel driver block 106 may, as shown in
Fig.2, comprise a current-mirror circuit. The specific cur-
rent-mirror circuitry of Fig.2 should only be seen as an
example, and the skilled person could equally contem-
plate other current-mirror circuits, as generally known in
the art.
[0059] The current-mirror may comprise a first current
mirror transistor 124 connected to a supply voltage VDD
and in series with a primary current path 128 and a sec-
ond current mirror transistor 126 connected to the supply
voltage VDD and in series with a secondary current path
130. The gate of the first current mirror transistor 124 is
connected to the gate of the second current mirror tran-
sistor 126. Further, a current mirror capacitor 132 is con-
nected between the supply voltage VDD and the gates of
the first current mirror transistor 124 and the second cur-
rent mirror transistor 126.
[0060] A first current-setting transistor 134 may be con-
nected in series with the first current mirror transistor 124
in the primary current path 128. The first current-setting
transistor 134 may be controlled by a current selection
line seli 136 and connected between the primary current
path 128 and a reference current line datai 138 leading
to a reference current source 140.
[0061] A second current-setting transistor 142 may al-
so controlled by the selection line seli 136, and connected
between, on the one hand, the gates of the first current
mirror transistor 124 and the second current mirror tran-
sistor 126 and the current mirror capacitor 132, and, on
the other hand, the reference current line.
[0062] Through this arrangement, the current of the
current mirror may be set through the reference current
line 138 when asserting the current selection line 136.
[0063] Thus, the pixel driver block 106 comprises a
current mirror connected to a pixel current data line 138,
in the form of the reference current line 138, for setting
the respective said pixel current.
[0064] Fig. 3 schematically shows part of a display 200.
Comprised in the display is a pixel arrangement 100.
Thus the pixel arrangement 100 forms part of, and is
integrable into, the display 200.
[0065] The pixel arrangement 100 comprises a pixel
data storage block 102, a selection block 104, and a plu-

rality of pixel driver blocks 106. Further, the display 200
comprises a plurality of self-emitting pixel elements 108.
[0066] The pixel data storage block 102 is connected
to a pixel data line dataPWM.
[0067] The pixel data storage block comprises a pixel
data storage element 110. As known per se in the art,
such a pixel data storage element 110 may store pixel
data related to a pixel. The pixel data may relate to an
instantaneous luminosity intended to emanate from a
self-emitting pixel element 108. For example, the pixel
data may be a binary digit indicating whether a corre-
sponding self-emitting pixel element 108 should be lit, or
not.
[0068] The pixel data storage element 110 may, for
example, be a capacitor, a logic gate, a latch, a flip-flop,
or similar, as generally known per se in the art.
[0069] As shown in Fig. 3, the pixel data storage block
102 may be connected to and/or output to the selection
block 104. The selection block 104 is connected to the
pixel data storage block 102 through a selection block
input line 112. Thus, the selection block 104 may be input
from the pixel data storage block 102.
[0070] Each pixel driver block 106 is configured to gen-
erate a pixel current suitable for driving one or more self-
emitting pixel elements 108, as known per se in the art,
and output the pixel current to a pixel current line 107.
[0071] Further, the selection block 104 is connected to
a plurality of selection lines. In the example of Fig. 3 there
are two selection lines s1, s2, corresponding to the ad-
dressing, through respective binary signals on each of
the selection lines s1, s2, to addressing the four self-emit-
ting pixel elements 108. Alternatively, there may be one
selection line corresponding to each self-emitting pixel
element 108.
[0072] As shown in the example of Fig. 3, the selection
block 104 may be connected to a plurality of selector
output lines 114. Further, each selector output line 114
may be input to a respective pixel driver block 106.
[0073] In the example of Fig. 3, there are four selector
output lines 114 and four pixel driver blocks 106, corre-
sponding to the four self-emitting pixel elements 108.
Thus, there may be as many pixel driver blocks 106
and/or selector output lines 114 as there are self-emitting
pixel elements 108 associated with the selection block
104.
[0074] Each pixel driver block 106 may be configured
to pass a generated pixel current through the respective
pixel current line 107 to the respective self-emitting pixel
element 108 based on a signal on the respective selector
output line 114. As shown in Fig. 3, this may be accom-
plished through the pixel driver block comprising a switch
element 116 controlled by the respective selector output
line 114.
[0075] The switch element 116 may be a transistor,
logic gate or other suitable block or component as gen-
erally known in the art. Each switch element 116 may be
configured to pass the pixel current from the pixel current
line 107 to the respective self-emitting pixel element 108
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based on a signal on the respective selector output line
114. Alternatively, each switch element 116 may be com-
prised in the selection block 104.
[0076] Through the above arrangement, the selection
block is configured to, based on the selection lines s1,
s2,connect the pixel data storage block 102 to one of the
selector output lines 114. Thereby, a pixel current gen-
erated in the pixel driver block 106 may be output to a
self-emitting pixel element 108 corresponding to the se-
lector block output line 114 based on the pixel data of
the pixel data storage element 110 of the pixel data stor-
age block 102.
[0077] Thus, the selection block 104 may be config-
ured to, through a respective selector output line 114,
switch the pixel current generated in the respective pixel
driver block through the respective self-emitting pixel el-
ement 108 of the plurality of self-emitting pixel elements
108 based on the plurality of selection lines s1, s2.
[0078] Through the pixel arrangement of Fig. 3, the
pixel data storage block 102 may be shared between a
plurality of different self-emitting pixel elements 108, in
the example of Fig. 3 four different self-emitting pixel el-
ements 108, which may correspond to four different pix-
els and/or sub-pixels. The output of the pixel data storage
block 102 is connected to the selection block 104. De-
pending on the values of the selection block selection
signals on selection lines s1, s2, the output of the pixel
data storage block 102 will be passed on to a different
pixel driver block 106 based on the selection block 104.
[0079] However, the above arrangement should only
be seen as an example and the skilled person could
equally contemplate other arrangements for the selection
block being configured to switch the pixel current through
a respective self-emitting pixel element of the plurality of
self-emitting pixel elements based on the plurality of se-
lection lines.
[0080] In other words, the pixel arrangement 100 com-
prises a plurality of pixel driver blocks 106, each connect-
ed to a respective self-emitting pixel element 108 of the
plurality of self-emitting pixel elements 108 and the se-
lection block 104 is configured to switch the pixel data
storage block 102 to a pixel driver block 106 of the plu-
rality of pixel driver blocks 106 based on the plurality of
selector output lines 114, depending on the values on
selection lines s1, s2.
[0081] Fig. 4 schematically shows a specific imple-
mentation of the pixel arrangement 100 of Fig. 3, forming
part of the display 200. Specific examples of implement-
ing the pixel data storage block 102, the selection block
104, and the pixel driver blocks 106 are disclosed. How-
ever, as the skilled person would understand, each such
implementation of the pixel data storage block 102, the
selection block 104, and/or the pixel driver block 106 may
be independently modified and is not intrinsically techni-
cally linked to the others.
[0082] As shown in Fig. 4, the pixel data storage block
102 may comprise a pixel data storage element 110 in
the form of a capacitor.

[0083] Further as shown in Fig. 4, the pixel data storage
block 102 may be connected to pixel data line dataPWM, i
and dataPWM, i-1 and to a clock signal clk. In particular,
the pixel data storage block 102 may comprise a flip-flop
FF 118 input from the clock signal clk and from the pixel
data line dataPWM, i-1. Further, the flip-flop 118 may be
output to the pixel data line dataPWM, i.
[0084] Further, the pixel data storage block 102 may
comprise a latch transistor 120 controlled by a latch line
and connected between the flip-flop 118 and the pixel
data storage element 110.
[0085] Thus, the flip-flop 118 may form an input block
connected to the pixel data line dataPWM, i-1 and the latch
transistor 120 is controlled by the latch line and connect-
ed to the input block (flip-flop 118) and to the pixel data
storage element 110.
[0086] Pixel data may be read into the display 200 com-
prising the pixel data storage block 102 comprising the
pixel data storage element 110 as elaborated upon in
detailed above in conjunction with Fig. 2.
[0087] It should be noted that the flip-flop 118 and the
latch transistor 120 are not required in present inventive
concept and other arrangements for reading pixel data
into the pixel-data storage block 102 may equally be con-
templated by the skilled person, as generally known in
the art.
[0088] The logic gate 402 may function as a buffer
stage 402 from the pixel data storage element 110 and
connected to the selection block 104.
[0089] As shown, the logic gate 402 may be a NAND
gate 402. However, as the skilled person would under-
stand, other logic gates would equally be possible, as
generally known in the art.
[0090] The NAND gate may as shown in Fig. 4 com-
prise a first logic gate transistor 404 controlled by the
pixel data storage element 110 and connected between
a logic supply voltage V,DD,logic and a central node 401.
[0091] Further, the logic gate 402 may comprise a sec-
ond logic gate transistor 406 controlled by a reset line
RST and connected between the logic supply voltage
V,DD,logic and the central node 401.
[0092] Further, connected in series between the cen-
tral node 401 and logic ground VGNG,logic, the logic gate
402 may comprise a third logic gate transistor 408 con-
trolled by the reset line RST and a fourth logic gate tran-
sistor 410 controlled by the pixel data storage element
110.
[0093] Further, the central node 401 may be connected
to the selection block input line 112, connecting the pixel
data storage block 102 to the selection block 104.
[0094] The selection block 104 may, as shown in Fig.
4, comprise a plurality of logic gates 412.
[0095] In the example of Fig. 4, each logic gate 412 is
a NAND gate. Arrangements using other kinds of logic
gates are equally possible.
[0096] Each pixel driver block 106 of the plurality of
pixel driver blocks 106 is connected to a respective output
(selector output line 114) of a respective logic gate 412
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of the plurality of logic gates 412 in the selection block
104.
[0097] As shown in Fig. 4, each logic gate 412 may be
input from the selection block input line 112, and from a
plurality of selection lines, in the example of Fig. 4 two
selection lines s1, s2.
[0098] A pixel driver block 106 may, as shown as one
example in Fig. 4, comprise a current-mirror circuit. The
specific current-mirror circuitry of Fig. 4 should only be
seen as an example, and the skilled person could equally
contemplate other current-mirror circuits, as generally
known in the art.
[0099] The current-mirror may be configured as elab-
orated upon in detail above in conjunction with Fig. 2.
Through that arrangement, the current of the current mir-
ror may be set through the reference current line 138
when asserting the current selection line 136.
[0100] Thus, the pixel driver block 106 comprises a
current mirror connected to a pixel current data line, in
the form of the reference current line 138, for setting the
respective said pixel current.
[0101] Further, each switch element 116 may be a tran-
sistor controlled by the respective selector output line
114 and connected between the pixel current line 107
and the respective self-emitting pixel element 108.
[0102] Thus, the pixel arrangement 100 of Fig. 4 com-
prises a plurality of logic gates 412, wherein an output
on selector output line 114 of a logic gate 412 of the
plurality of logic gates 412 controls a transistor (switch
element 116) connected in series with a self-emitting pix-
el element 108 of the plurality of self-emitting pixel ele-
ments 108.
[0103] Fig. 5 schematically shows another specific im-
plementation of the pixel arrangement 100 of Fig. 3, form-
ing part of the display 200. Specific examples of imple-
menting the pixel data storage block 102, the selection
block 104, and the pixel driver blocks 106 are disclosed.
However, as the skilled person would understand, each
such implementation of the pixel data storage block 102,
the selection block 104, and/or the pixel driver block 106
may be independently modified and is not intrinsically
technically linked to the others.
[0104] As shown in Fig. 5, the pixel data storage block
102 may comprise a pixel data storage element 110 in
the form of a capacitor.
[0105] Further as shown in Fig. 5, the pixel data storage
block 102 may be connected to pixel data line dataPWM, i
and dataPWM, i-1 and to a clock signal clk. In particular,
the pixel data storage block 102 may comprise a flip-flop
FF 118 input from the clock signal clk and from the pixel
data line dataPWM, i-1. Further, the flip-flop 118 may be
output to the pixel data line dataPWM, i.
[0106] Further, the pixel data storage block 102 may
comprise a latch transistor 120 controlled by a latch line
and connected between the flip-flop 118 and the pixel
data storage element 110.
[0107] Thus, the flip-flop 118 may form an input block
118 connected to the pixel data line dataPWM, i-1 and the

latch transistor 120 is controlled by the latch line and
connected to the input block (flip-flop 118) and to the
pixel data storage element 110.
[0108] Pixel data may be read into the display 200 com-
prising the pixel data storage block 102 comprising the
pixel data storage element 110 as elaborated upon in
detailed above in conjunction with Fig. 2.
[0109] It should be noted that the flip-flop 118 and the
latch transistor 120 and are not required in present in-
ventive concept and other arrangement for reading pixel
data into the pixel-data storage block 102 may equally
be contemplated by the skilled person, as generally
known in the art.
[0110] As shown in Fig. 5, the selection block 104 may
comprise a plurality of logic gates 412. Each logic gate
412 may be directly input from the pixel data storage
element 110 of the pixel data storage block 102.
[0111] In the example of Fig. 5, each logic gate 412 is
a NAND gate. Arrangements using other kinds of logic
gates are equally possible.
[0112] As shown with one example in Fig. 5, each such
logic gate 412, may comprise a first logic gate transistor
404 controlled by the pixel data storage element 110 of
the pixel data storage element of the pixel data storage
block 102 through the selection block input line 112 and
connected between a logic supply voltage V,DD,logic and
a central node 401.
[0113] Further, the logic gate 412 may comprise a sec-
ond logic gate transistor 406 controlled by an enable line
EN1 and connected between the logic supply voltage
V,DD,logic and the central node 401.
[0114] Further, connected in series between the cen-
tral node 401 and logic ground VGNG,logic, the logic gate
402 may comprise a third logic gate transistor 408 con-
trolled by the selection line, and a fourth logic gate tran-
sistor 410 controlled by the pixel data storage element
110 through the selection block input line 112.
[0115] Further, the central node 401 may be connected
to the selector output line 114, connecting the selection
block 104 to the respective pixel driver block 106.
[0116] Thus, each pixel driving block 106 of the plural-
ity of pixel driver blocks 106 is connected to a respective
output on selector output line 114 of a respective logic
gate 412 of the plurality of logic gates 412 in the selection
block 104.
[0117] Further, as shown in Fig. 5, each logic gate 412
may be input from the selection block input line 112, and
a respective enable line EN1, EN2, EN3, EN4.
[0118] A pixel driver block 106 may, as shown as one
example in Fig. 5, comprise a current-mirror circuit. The
specific current-mirror circuitry of Fig. 5 should only be
seen as an example, and the skilled person could equally
contemplate other current-mirror circuits, as generally
known in the art.
[0119] The current-mirror may be configured as elab-
orated upon in detail above in conjunction with Fig. 2.
Through that arrangement, the current of the current mir-
ror may be set through the reference current line 138
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when asserting the current selection line 136.
[0120] Thus, the pixel driver block 106 comprises a
current mirror connected to a pixel current data line, in
the form of the reference current line 138, for setting the
respective said pixel current.
[0121] Further, each switch element 116 may be a tran-
sistor 116 controlled by the respective selector output
line 114 and connected between the pixel current line
107 and the respective self-emitting pixel element 108.
[0122] Thus, the pixel arrangement 100 of Fig. 5 com-
prises a plurality of logic gates 412, wherein an output
114 of a logic gate 412 of the plurality of logic gates 412
controls a transistor (switch element 116) connected in
series with a self-emitting pixel element 108 of the plu-
rality of self-emitting pixel elements 108.
[0123] Fig. 6 schematically shows part of a display 200.
Comprised in the display is a pixel arrangement 100.
Thus the pixel arrangement 100 forms part of, and is
integrable into, the display 200.
[0124] The pixel arrangement 100 of Fig. 6 generally
has identical features as disclosed above in conjunction
with Fig. 3. Thus, the specific examples of pixel data stor-
age blocks 102, selections blocks 104 and pixel driver
blocks 106 are equally applicable to the pixel arrange-
ment 100 of Fig. 6.
[0125] However, further to the pixel arrangement 100
of Fig. 3, the pixel arrangement 100 of Fig. 6 comprises
a plurality of driver-side pixel data storage blocks 602,
each comprising a driver-side pixel data storage element
604, wherein each driver-side pixel data storage block
602 and thereby driver-side pixel data storage element
604 is connected to a respective selector output line 114
between the selection block 104 and each respective pix-
el driver block 106. Thus, the driver-side pixel data stor-
age block 602 and the driver-side pixel data storage el-
ement 604 is input from the selection block 104 and out-
put to the respective pixel driver block 106.
[0126] The driver-side pixel data storage element may
be considered to be comprised in the respective pixel
driver block 106. The driver-side pixel data storage ele-
ment 604 may, for example, be a capacitor, a logic gate,
a latch, a flip-flop, or similar, as generally known per se
in the art.
[0127] Fig. 7 schematically shows a specific imple-
mentation of the pixel arrangement 100 of Fig. 6, forming
part of the display 200, comprising the pixel data storage
block 102, the selection block 104, a plurality of pixel
driver blocks 106.
[0128] As shown in Fig. 7, the pixel data storage block
102 may be identically arranged and connected to the
selection block 104 as disclosed above in conjunction
with, e.g., Figs 2 and 5.
[0129] Further, as shown with one example in Fig. 7,
each pixel driver block 106 may be identically arranged
and connected to the selection block 104 and to a re-
spective self-emitting pixel element 108 as disclosed
above, e.g., in conjunction with Figs 2 and 4.
[0130] As shown in Fig. 7, the selection block 104 may

comprise a plurality of logic gates 122, in the example of
Fig. 7, NAND-gates 122, each input from the pixel data
storage element 110 of the pixel data storage block 102
though the selection block input line 112, and from a re-
spective enable line EN1, EN2, EN3, EN4, the enable
lines EN1, EN2, EN3, EN4 functioning as selection lines
for the selection block 104 formed by the NAND gates
122. Further, each NAND-gate 122 may be output to a
respective selector output line 114.
[0131] Each driver-side pixel data storage block 602
comprises a driver-side pixel data storage element 604
connected between a logic supply voltage VDD,logic and
the switch transistor (switch element 116), in the form of
a capacitor. Further, the driver-side pixel data storage
block 602 comprises a driver-side pixel data storage
block transistor 606 controlled by the respective enable
line EN1, EN2, EN3, EN4 and connected between the
respective selector output line 114 and the driver-side
pixel data storage element 604.
[0132] Fig. 8 schematically shows part of a display 200.
Comprised in the display is a pixel arrangement 100.
Thus the pixel arrangement 100 forms part of, and is
integrable into, the display 200.
[0133] The pixel arrangement 100 comprises a pixel
data storage block 102, a selection block 104, and a pixel
driver block 106. Further, the display 200 comprises a
plurality of self-emitting pixel elements 108.
[0134] As shown in Fig. 8, the pixel data storage block
102 may comprise a flip-flop 118 identically arranged and
connected to pixel data lines dataPWMi-1, dataPWMi as
disclosed above in conjunction with, e.g., Fig. 2.
[0135] Further the pixel data storage block 102 com-
prises a plurality of pixel data storage elements 110, each
being a capacitor, and a plurality of latch transistors 120.
Each latch transistor is controlled by the latch signal and
connected between an output of the flip-flop 118 and to
the selection block 104 through a respective selection
block input line 112.
[0136] The selection block 104 comprises a plurality
of logic gates 122 in the form of NAND gates 122, each
connected to a respective pixel data storage element 110
of the pixel data storage block 102. Further, each NAND
gate is connected to a respective enable line EN1, EN2,
EN3, EN4. Further, each NAND gate outputs to a respec-
tive selector output line 114.
[0137] Further, as shown with one example in Fig. 8,
each pixel driver block 106 may be identically arranged
and connected to the selection block 104 through a re-
spective selector output line 114 and to a respective self-
emitting pixel element 108 as disclosed above, e.g., in
conjunction with Figs 2 and 4.
[0138] Thus, the pixel data storage block comprises a
plurality of pixel data storage elements 110 each con-
nected to the selection block 104 and corresponding to
a respective pixel.
[0139] In the above the inventive concept has mainly
been described with reference to a limited number of ex-
amples. However, as is readily appreciated by a person
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skilled in the art, other examples than the ones disclosed
above are equally possible within the scope of the inven-
tive concept, as defined by the appended claims.
[0140] In particular, although this description discloses
a limited number of pixel circuits, it should be noted that
many different embodiments are possible without going
beyond the scope of the invention. For example, the
scope of the present inventive concept is not limited to
p-type transistor pixel circuits, but can also be applied to
n-type or mixed (CMOS) transistor pixel circuits. Moreo-
ver, the present inventive concept is not limited to the
disclosed pixel circuits, but can also be applied to more
complex pixel circuits or to less complex pixel circuits,
as contemplatable by the skilled person, within the scope
of the claims.
[0141] Further, while all examples above are provided
for selection blocks corresponding to four self-emitting
pixel elements, the present inventive concept naturally
is not limited to specifically four outputs of the selection
block, but rather any plurality of outputs is equally pos-
sible. Furthermore, other embodiments and combination
of circuit parts of different embodiments are possible, as
well as modifying the circuits parts within the scope of
the claims according to the skilled person’s general
knowledge.

Claims

1. A pixel arrangement (100) integrable as part of a
display (200), said display (200) comprising a plu-
rality of self-emitting pixel elements (108), said pixel
arrangement (100) comprising:

a pixel data storage block (102) connected to a
pixel data line and comprising a pixel data stor-
age element (110);
a pixel driver block (106) for generating a pixel
current; and
a selection block (104) connected to said pixel
data storage block and to a plurality of selection
lines (s1, s2, EN1, EN2, EN3, EN4), wherein said
selection block (104) is configured to switch said
pixel current through a respective self-emitting
pixel element (108) of said plurality of self-emit-
ting pixel elements (108) based on said plurality
of selection lines.

2. The pixel arrangement (100) of claim 1, wherein said
selection block (104) is configured to connect said
pixel driver block (106) to a respective said self-emit-
ting pixel element (108) of said plurality of self-emit-
ting pixel elements (108) based on said plurality of
selection lines.

3. The pixel arrangement (100) of claim 2, wherein said
selection block (104) comprises a plurality of logic
gates (122), wherein an output of a logic gate (122)

of said plurality of logic gates (122) controls a switch
element (116) connected in series with a self-emit-
ting pixel element (108) of said plurality of self-emit-
ting pixel elements (108).

4. The pixel arrangement (100) of claim 1, wherein said
pixel arrangement (100) comprises a plurality of pixel
driver blocks (106), each connected to a respective
self-emitting pixel element (108) of said plurality of
self-emitting pixel elements (108) and wherein said
selection block (104) is configured to switch said pix-
el data storage block (102) to a pixel driver block
(106) of said plurality of pixel driver blocks (106)
based on said plurality of selection lines.

5. The pixel arrangement (100) of any one of claims
1-4, wherein said selection block (104) comprises a
logic gate (122) directly input from said pixel data
storage element (110) of said pixel data storage
block (102).

6. The pixel arrangement (100) of any one of claims
4-5, wherein said selection block (104) comprises a
plurality of logic gates (122), wherein each pixel driv-
er block (106) of said plurality of pixel driver blocks
(106) is connected to an output of a respective logic
gate (122) of said plurality of logic gates (122).

7. The pixel arrangement (100) of any one of claims
4-6, wherein each pixel driver block (106) of said
plurality of pixel driver blocks (106) comprises a re-
spective driver-side pixel data storage element (604)
input from said selection block (104).

8. The pixel arrangement (100) of any one of claims
1-7, wherein said pixel data storage block (102) com-
prises a plurality of pixel data storage elements (110)
each connected to said selection block (104) and
corresponding to a respective pixel.

9. The pixel arrangement (100) of any one of claims
1-8, wherein said pixel data storage block comprises:

an input block (118) connected to said pixel data
line; and
a latch transistor (120) controlled by a latch line
and connected to said input block (118) and to
said pixel data storage element (110).

10. The pixel arrangement (100) of claim 9, wherein said
pixel data storage block further comprises:
a buffer stage (402) input from said pixel data storage
element (110) and connected to said selection block
(104).

11. The pixel arrangement (100) of claim 10, wherein
said buffer stage (402) is a logic gate further input
from a reset line.
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12. The pixel arrangement (100) of any one of claims
1-11, wherein each said pixel driver block (106) com-
prises a current mirror connected to a pixel current
data line for setting the respective said pixel current.

13. A display (200) comprising one or more pixel ar-
rangements according to any one of claims 1-12 and
said plurality of self-emitting pixel elements (108).
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