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PIXEL DETECTION DEVICE AND PIXEL DETECTION METHOD 

BACKGROUND 

Field of Invention 

[0001] The present disclosure relates to a detection device and a detection 

method. More particularly, the present disclosure relates to a pixel detection 

device and a pixel detection method. 

Description of Related Art 

[0002] Conventional mini light light-emitting diodes (mini LED) require relatively 

large driving currents. Power supply voltage that generates driving currents is 

prone to current errors, which will cause voltages of each pixel to be different, 

resulting in errors in an output current. 

[0003] In addition, in conventional pixel driving circuits, when the micro 

light-emitting diode needs to output high brightness, a driving transistor needs to 

generate a large current. When a large current flows through a path between two 

power supply voltages, transistors on the path tend to enter a linear region 

according to a large current, making it difficult to control a driving current. 

[0004] Furthermore, conventional pixel driving circuits only have an internal 

function of self- compensation circuit. If a pixel driving circuit is abnormal, an 

internal function of self- compensation circuit will not work. 

[0005] For the foregoing reason, there is a need to provide a suitable pixel 

detection device to solve the problems of the prior art. 
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SUMMARY 

[0006] One aspect of the present disclosure provides a pixel detection device. 

The pixel detection device includes a data line, a pixel circuit and a detection 

circuit. The pixel circuit is coupled to a system high voltage source, a system low 

voltage source and a first reference voltage source. The detection circuit is 

coupled to the data line and the pixel circuit, and is configured to receive a 

driving signal and a detection control signal. The detection circuit forms a first 

detection loop with the system low voltage source and the data line, so as to 

detect whether the pixel circuit is abnormal according to the driving signal and 

the detection control signal. The detection circuit forms a second detection loop 

with the first reference voltage source, the system low voltage source, the pixel 

circuit and the data line, so as to detect whether the pixel circuit is abnormal 

according to the driving signal and the detection control signal. 

[0007] Another aspect of the present disclosure provides a pixel detection device. 

The pixel detection device includes a signal line, a pixel circuit and a detection 

circuit. The pixel circuit is coupled to a system high voltage source, a system low 

voltage source and a first reference voltage source. The detection circuit is 

coupled to the signal line, the pixel circuit and the first reference voltage source, 

and is configured to receive a driving signal and a detection control signal. The 

detection circuit forms a first detection loop with the first reference voltage 

source, the pixel circuit and the signal line, so as to detect whether the pixel 

circuit is abnormal according to the first driving signal and the detection control 

signal in a first stage. The detection circuit forms a second detection loop with 

the, pixel circuit and the signal line, so as to detect whether the pixel circuit is 

abnormal according to the first driving signal in a second stage. 
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[0008] Another aspect of the present disclosure provides a pixel detection 

method. The pixel detection method is adapted to a pixel detection device. The 

pixel detection device includes a signal line, a pixel circuit and a detection circuit. 

The pixel circuit is coupled to a system high voltage source, a system low 

voltage source and a first reference voltage source. The detection circuit is 

coupled to the signal line and the pixel circuit. The pixel detection method 

includes following steps: inputting a first detection signal to the pixel circuit by the 

first reference voltage source in a first stage; receiving the first detection signal 

by the detection circuit and the signal line in the first stage, so as to determine 

whether the pixel circuit is abnormal according to the first detection signal; 

inputting a second detection signal to the pixel circuit by the system low voltage 

source in a second stage; and receiving the second detection signal by the 

detection circuit and the signal line in the second stage, so as to determine 

whether the pixel circuit is abnormal according to the second detection signal. 

[0009] In view of the aforementioned shortcomings and deficiencies of the prior 

art, the present disclosure provides a pixel detection device and a pixel detection 

method, so that pixels can be detected or externally compensated by designed 

circuits of a pixel detection device, and a power consumption of a pixel detection 

device for display can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The present disclosure can be more fully understood by reading the 

following detailed description of the embodiment, with reference made to the 

accompanying drawings as follows: 
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[0011] Fig. 1 depicts a schematic diagram of a pixel detection device according 

to some embodiments of the present disclosure; 

[0012] Fig. 2 depicts a signal timing diagram of a pixel detection device 

according to some embodiments of the present disclosure; 

[0013] Fig. 3 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0014] Fig. 4 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0015] Fig. 5 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0016] Fig. 6 depicts a schematic flow chart of a pixel detection method 

according to some embodiments of the present disclosure; 

[0017] Fig. 7 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0018] Fig. 8 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0019] Fig. 9 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0020] Fig. 10 depicts a schematic diagram of a pixel detection device according 

to some embodiments of the present disclosure; 

[0021] Fig. 11 depicts a signal timing diagram of a pixel detection device 

according to some embodiments of the present disclosure; 
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[0022] Fig. 12 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0023] Fig. 13 depicts a signal timing diagram of a pixel detection device 

according to some embodiments of the present disclosure; 

[0024] Fig. 14 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure; 

[0025] Fig. 15 depicts a signal timing diagram of a pixel detection device 

according to some embodiments of the present disclosure; and 

[0026] Fig. 16 depicts a state diagram of a pixel detection device according to 

some embodiments of the present disclosure. 

DETAILED DESCRIPTION 

[0027] Reference will now be made in detail to the present embodiments of the 

invention, examples of which are illustrated in the accompanying drawings.  

Wherever possible, the same reference numbers are used in the drawings and 

the description to refer to the same or like parts. 

[0028] Fig. 1 depicts a schematic diagram of a pixel detection device 100 

according to some embodiments of the present disclosure. In some 

embodiments, as shown in Fig. 1, the pixel detection device 100 includes a data 

line DL, a pixel circuit 110 and a detection circuit 120. The pixel circuit 110 is 

coupled to a system high voltage source VDD, a system low voltage source VSS, 

a first reference voltage source Vref1 and a second reference voltage source 

Vref2. The detection circuit 120 is coupled to the data line DL and the pixel circuit 

110. 
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[0029] In some embodiments, the detection circuit 120 is configured to receive a 

driving signal EM(n) and a detection control signal AT. The detection circuit 120 

forms a first detection loop (not shown in the figure) with the system low voltage 

source VSS and the data line DL, so as to detect whether the pixel circuit 110 is 

abnormal according to the driving signal EM(n) and the detection control signal 

AT in a first stage. 

[0030] Then, the detection circuit 120 forms a second detection loop (not shown 

in the figure) with the first reference voltage source Vref1, the pixel circuit 110 

and the data line DL, so as to detect whether the pixel circuit 110 is abnormal 

according to the driving signal EM(n) and the detection control signal AT. 

[0031]  It should be noted that an electronic device includes a plurality of pixel 

detection devices 100. Each pixel detection device 100 is equivalent to a display 

pixel. 

[0032] In some embodiments, please refer to Fig. 1, the pixel circuit 110 includes 

a reset circuit 111, a compensation circuit 112, a writing circuit 113, a first node 

N1, a second node N2, a third node N3 and a fourth node N4, a light emitting 

element LED, a driving transistor DT1, a first transistor T1, a second transistor 

T2, a first capacitor C1 and a second capacitor C2. 

[0033] In some embodiments, the reset circuit 111 is coupled to the third node 

N3, the fourth node N4 and a second reference voltage source Vref2, and is 

configured to reset the third node N3 to a second reference voltage of the 

second reference voltage source Vref2, so as to reset the first node N1 and the 

second node N2 to a system low voltage of the system low voltage source VSS 

through the driving transistor DT1. 
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[0034] In some embodiments, the compensation circuit 112 is coupled to the 

second node N2, the third node N3, the fourth node N4 and the reset circuit 111, 

and is configured to compensate the third node N3 to a first reference voltage of 

the first reference voltage source Vref1. 

[0035] In some embodiments, the writing circuit 113 is coupled to the fourth node 

N4 and the data line DL, and is configured to receive a data voltage Data of the 

data line DL for writing into the third node N3 and the fourth node N4, so as to 

store the data voltage Data into the first capacitor C1. 

[0036] In some embodiments, please refer to Fig. 1, and start form a top end and 

a right end of each of an element shown in the figure as a first end. The driving 

transistor DT1 includes a first terminal, a second terminal and a control terminal 

(i.e. a gate terminal of the driving transistor DT1). The first terminal of the driving 

transistor DT1 is coupled to the first node N1. The second terminal of the driving 

transistor DT1 is coupled to the second node N2. The control terminal of the 

driving transistor DT1 is coupled to the third node N3, and is configured to drive 

the light emitting element LED according to a voltage level of the third node N3. 

The first node N1, the second node N2 and the third node N3 are not the same 

point. 

[0037] In some embodiments, please refer to Fig. 1, the first transistor T1 

includes a first terminal, a second terminal and a control terminal (i.e. a gate 

terminal of the first transistor T1). The first terminal of the first transistor T1 is 

coupled to the first reference voltage source Vref1, and is configured to receive 

the system high voltage of the first reference voltage source Vref1. The second 

terminal of the first transistor T1 is coupled to the first node N1. The control 
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terminal of the first transistor T1 is configured to receive a control signal VC(n). 

The first transistor T1 is conducted in response to the control signal VC(n). 

[0038] In some embodiments, the second transistor T2 includes a first terminal, a 

second terminal and a control terminal (i.e. a gate terminal of the second 

transistor T2). The first terminal of the second transistor T2 is coupled to the 

driving transistor DT1. The second terminal of the second transistor T2 is 

coupled to the system low voltage source VSS. The control terminal of the 

second transistor T2 is configured to receive the driving signal EM(n). The 

second transistor T2 is conducted in response to the driving signal EM(n). 

[0039] In some embodiments, the first capacitor C1 includes a first terminal and 

a second terminal. The first terminal of the first capacitor C1 is coupled to the 

third node N3. The second terminal of the first capacitor C1 is coupled to the 

fourth node N4. In some embodiments, the second capacitor C2 includes a first 

terminal and a second terminal. The first terminal of the second capacitor C2 is 

coupled to the first node N1 and the first transistor T1. The second terminal of 

the second capacitor C2 is coupled to the fourth node N4. 

[0040] In some embodiments, the reset circuit 111 includes a third transistor T3 

and a fourth transistor T4. In addition, the third transistor T3 includes a first 

terminal, a second terminal and a control terminal (i.e. a gate terminal of the third 

transistor T3). The first terminal of the third transistor T3 is coupled to the third 

node N3. The second terminal of the third transistor T3 is coupled to the second 

reference voltage source Vref2. The control terminal of the third transistor T3 is 

configured to receive a reset signal SN(n-1). The third transistor T3 is configured 

to reset the third node N3 in response to the reset signal SN(n-1). 
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[0041] Furthermore, the fourth transistor T4 includes a first terminal, a second 

terminal and a control terminal (i.e. a gate terminal of the fourth transistor 

T4).The first terminal of the fourth transistor T4 is coupled to the fourth node N4. 

The second terminal of the fourth transistor T4 is coupled to the second 

reference voltage source Vref2. The control terminal of the fourth transistor T4 is 

configured to receive the reset signal SN(n-1). The fourth transistor T4 is 

conducted in response to the reset signal SN(n-1). 

[0042] In some embodiments, the compensation circuit 112 includes a fifth 

transistor T5 and a sixth transistor T6. In addition, the fifth transistor T5 includes 

a first terminal, a second terminal and a control terminal (i.e. a gate terminal of 

the fifth transistor T5). The first terminal of the fifth transistor T5 is coupled to the 

second node N2. The second terminal of the fifth transistor T5 is coupled to the 

third node N3. The control terminal of the fifth transistor T5 is configured to 

receive a compensation signal SN(n). The fifth transistor T5 is conducted in 

response to the compensation signal SN(n). 

[0043] Furthermore, the sixth transistor T6 includes a first terminal, a second 

terminal and a control terminal (i.e. a gate terminal of the sixth transistor T6). 

The first terminal of the sixth transistor T6 is coupled to the fourth node N4. The 

second terminal of the sixth transistor T6 is coupled to the second reference 

voltage source Vref2. The control terminal of the sixth transistor T6 is configured 

receive the compensation signal SN(n). The sixth transistor T6 is conducted in 

response to the compensation signal SN(n). 

[0044] In some embodiments, the writing circuit 113 includes a seventh 

transistor T7. The seventh transistor T7 includes a first terminal, a second 
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terminal and a control terminal (i.e. a gate terminal of the seventh transistor T7). 

The first terminal of the seventh transistor T7 is coupled to the fourth node N4. 

The second terminal of the seventh transistor T7 is coupled to the data line DL. 

The control terminal of the seventh transistor T7 is configured to receive a writing 

signal SN(n+1). The seventh transistor T7 is conducted in response to the 

writing signal SN(n+1). 

[0045] In some embodiments, the detection circuit 120 includes a fifth node N5, 

a first detection transistor T8 and a second detection transistor T9. In addition, 

the first detection transistor T8 includes a first terminal, a second terminal and a 

control terminal (i.e. a gate terminal of the first detection transistor T8). The first 

terminal of the first detection transistor T8 is coupled to the fifth node N5. The 

second terminal of the first detection transistor T8 is coupled to the first node N1 

of the pixel circuit 110. The control terminal of the first detection transistor T8 is 

configured to receive the driving signal EM(n). The first detection transistor T8 is 

conducted in response to the driving signal EM(n). 

[0046] Furthermore, the second detection transistor T9 includes a first terminal, 

a second terminal and a control terminal (i.e. a gate terminal of the second 

detection transistor T9). The first terminal of the second detection transistor T9 is 

coupled to the data line DL. The second terminal of the second detection 

transistor T9 is coupled to the first terminal of the first detection transistor T8. 

The control terminal of the second detection transistor T9 is configured to 

receive the detection control signal AT. The second detection transistor T9 is 

conducted in response to the detection control signal AT. 
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[0047] Fig. 2 depicts a signal timing diagram of the pixel detection device 100 

shown in Fig. 1 according to some embodiments of the present disclosure. In 

some embodiments, in order to facilitate the understanding of an operation of the 

pixel detection device 100 shown in Fig. 1, please refer to Fig. 2 together. The 

reset circuit 111 is configured to reset the third node N3 and the fourth node N4 

to the second reference voltage of the second reference voltage source Vref2 

according to the reset signal SN(n-1) in a first sub-stage I11 of a driving stage I1, 

so as to reset the first node N1 and the second node N2 through the driving 

transistor DT1. 

[0048] Then, the compensation circuit 112 is conducted according to the 

compensation signal SN(n) in a second sub-stage I12 of the driving stage I1, so 

as to compensate the third node N3. 

[0049] Furthermore, the writing circuit 113 is conducted according to the writing 

signal SN(n+1) in a third sub-stage I13 of the driving stage I1, to write the data 

voltage Data of the data line DL into the third node N3 and the fourth node N4, 

so as to be stored into the first capacitor C1. 

[0050] Thereafter, the driving transistor DT1 is configured to generate a driving 

current according to the data voltage Data of the first capacitor C1 in a detection 

stage I2, so as to drive the light emitting element LED. At this time, the detection 

circuit 120 is conducted according to the driving signal EM(n) and the detection 

control signal AT to detect whether the driving current of the pixel circuit 110 is 

normal. 

[0051] It should be noted that when the pixel detection device 100 displays a 

frame, the detection control signal AT is at a high level VGH. When the pixel 
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detection device 100 is detected, the detection control signal AT is at a low level 

VGL. 

[0052] Fig. 3 depicts a state diagram of the pixel detection device 100 according 

to some embodiments of the present disclosure. In some embodiments, please 

refer to Fig. 2 and Fig. 3, In the first sub-stage I11 of the driving stage I1, the 

control signal VC(n) and the reset signal SN(n-1) are at the low level VGL. The 

compensation signal SN(n) and the writing signal SN(n+1) are at the high level 

VGH. The reset circuit 111 is configured to reset the third node N3 and the fourth 

node N4 to the second reference voltage of the second reference voltage source 

Vref2 according to the reset signal SN(n-1) in the first sub-stage I11 of the 

driving stage I1, so as to reset the first node N1 and the second node N2 to the 

first reference voltage of the first reference voltage source Vref1 through the 

driving transistor DT1. 

[0053] Fig. 4 depicts a state diagram of the pixel detection device 100 according 

to some embodiments of the present disclosure. In some embodiments, please 

refer to Fig. 2 and Fig. 4, in the second sub-stage I12 of the driving stage I1, the 

control signal VC(n) and the compensation signal SN(n) are at the low level VGL. 

The reset signal SN(n-1) and the writing signal SN(n+1) are at the high level 

VGH. The compensation circuit 112 is conducted to compensate the third node 

N3 according to the compensation signal SN(n) in the second sub-stage I12 of 

the driving stage I1. 

[0054] In some embodiments, since the driving transistor DT1 is conducted 

according to the second reference voltage of the third node N3, the first 

reference voltage of the first reference voltage source Vref1 compensates the 
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first reference voltage of the first reference voltage source Vref1 for the third 

node N3 through the first transistor T1 and the driving transistor DT1. 

[0055] In some embodiments, a voltage value of the first reference voltage of the 

first reference voltage source Vref1 is greater than or equal to the system high 

voltage of the system high voltage source VDD. 

[0056] Fig. 5 depicts a state diagram of the pixel detection device 100 according 

to some embodiments of the present disclosure. In some embodiments, please 

refer to Fig. 2 and Fig. 5, in the third sub-stage I13 of the driving stage I1,the 

control signal VC(n) and the writing signal SN(n+1) are at the low level VGL. The 

reset signal SN(n-1) and the compensation signal SN(n) are at the high level 

VGH. The writing circuit 113 is conducted according to the writing signal SN(n+1)  

in the third sub-stage I13 of the driving stage I1 ,so to write the data voltage Data 

of the data line DL into the third nod N3 and the fourth node N4 to be stored into 

the first capacitor C1. 

[0057] In some embodiments, the data voltage Data is a grayscale voltage for 

controlling grayscales of a frame. In some embodiments, a range of grayscales 

of the frame is from 0-th level to 255-th level. There are 256 kinds of grayscale 

voltages. 

[0058] Fig. 6 depicts a schematic flow chart of a pixel detection method 200 

according to some embodiments of the present disclosure. In some 

embodiments, the pixel detection method 200 can be executed by the pixel 

detection device 100 shown in Fig. 1. In order to facilitate the understanding of 

an operation of the pixel detection method 200 of Fig. 6, please refer to Fig. 7 to 

Fig. 9. Fig. 7 to Fig. 9 depict state diagrams of the pixel detection device 



14

according to some embodiments of the present disclosure, corresponding to the 

pixel detection device 100 in Fig. 1. 

[0059] In step 210, a first detection signal is input to a pixel circuit by a system 

high voltage source in a first stage. 

[0060] In some embodiments, please refer to Fig. 2, Fig. 6 and Fig. 7, compared 

with the pixel detection device in Fig. 1, the pixel detection device in Fig. 7 is a

state diagram before a mass transfer technology stage. In short, the pixel 

detection device 100 in Figure 7 has not yet been installed the light-emitting 

element LED (i.e. a position P1). In the detection stage I2 before the mass 

transfer technology stage, the driving signal EM(n) and the detection control 

signal AT are at the low level VGL.  The detection circuit 120 forms a first 

detection loop AT1 with the system low voltage source VSS and a signal line 

(e.g. the data line DL). In this stage, the first detection signal is input to the pixel 

circuit 110 through the system low voltage source VSS. 

[0061] It should be noted that the mass transfer technology is that after a epitaxy 

process of the light-emitting element LED, a film transfer process of the 

light-emitting element LED must be carried out, to transfer millions of 

micron-scale light-emitting elements LEDs to each pixel (i.e., the pixel detection 

device 100) in a pixel array in the display panel. In some embodiments, the light 

emitting element LED includes a Micro light-emitting diode(μ-LED). 

[0062] It is further illustrated that the embodiment in Fig. 2 is a timing diagram of 

detection signals before the mass transfer technology stage, after the mass 

transfer technology stage, and before the pixel detection device 100 in Fig. 1 

leaves a factory. 
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[0063]  In step 220, the first detection signal is received by the detection circuit 

and the signal line in the first stage, so as to determine whether the pixel circuit 

is abnormal according to the first detection signal. 

[0064] In some embodiments, please refer to Fig. 2, Fig. 6 and Fig. 7, in the 

detection stage I2 before the mass transfer technology stage, the driving signal 

EM(n) and the detection control signal AT are at the low level VGL. The 

detection circuit 120 and the signal line (e.g.: the data line DL) receive the first 

detection signal of the first detection loop AT1, so as to determine whether the 

pixel circuit 110 is abnormal. 

[0065] In some embodiments, a processor of the pixel detection device 100 (not 

shown in the figure) is configured to determine whether a current range of the 

first detection signal is in a preset range, so as to determine whether the pixel 

circuit 110 is abnormal. 

[0066] In some embodiments, the data line DL is configured to locate the pixel 

detection device 100(i.e. a pixel) in a horizontal direction. A signal line

transmitting the driving signal EM(n) is configured to locate the pixel detection 

device 100 in a vertical direction. 

[0067] In step 230, a second detection signal is input to the pixel circuit by the 

first reference voltage source in a second stage. 

[0068] In some embodiments, please refer to Fig. 2, Fig. 6 and Fig. 8, The 

detection circuit 120 forms a second detection loop AT2 with the first reference 

voltage source Vref1, the system low voltage source VSS, the pixel circuit 110 

and the signal line (e.g.: the data line DL). The second detection loop AT2 

includes a first detection sub-loop AT21 and a second detection sub-loop AT22. 
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[0069] In the driving stage I1 after the mass transfer technology stage, the 

control signal VC(n) and the detection control signal AT are at the low level VGL. 

The driving signal is at the high level VGH. The second detection signal is input 

to the first node N1 of the pixel circuit 110 by the first reference voltage source 

Vref1 along the first detection sub-loop AT21.  

[0070] In step 240, the second detection signal is received by the detection 

circuit and the signal line in the second stage, so as to determine whether the 

pixel circuit is abnormal according to the second detection signal. 

[0071] In some embodiments, please refer to Fig. 2, Fig. 6 and Fig. 8, following 

the above step 230, in the detection stage I2 after the mass transfer technology 

stage, the driving signal EM(n) and the detection control signal AT are at the low 

level VGL. The control signal VC(n) are at the high level VGH. By controlling a 

voltage of the system low voltage source VSS, the second detection signal of the 

node of the pixel circuit 110 in the driving stage I1 is guided to the detection 

circuit 120 and the signal line (e.g.: the data line DL) along the second detection 

sub-loop AT22. The second detection signal is received by the detection 

circuit120 and the signal line (e.g.: the data line DL), so as to determine whether 

the pixel circuit 110 is abnormal according to the second detection signal. 

[0072] In some embodiments, a processor of the pixel detection device 100 (not 

shown in the figure) is configured to determine whether a current range of the 

second detection signal is in a preset range, so as to determine whether the 

pixel circuit 110 is abnormal. 

[0073] In step 250, a third detection signal is input to the light emitting element of 

the pixel circuit by the system high voltage source in a third stage. 
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[0074] In some embodiments, please refer to Fig. 2, Fig. 6 and Fig. 9, in the 

detection stage I2 before and after the mass transfer technology stage, the 

detection circuit 120 forms a third detection loop AT3 with the system high 

voltage source VDD, the light emitting element LED and the signal line(e.g.: the 

data line DL). The third detection signal is input to the light emitting element LED 

of the pixel circuit 110 through the system high voltage source VDD. 

[0075]  In step 260, the third detection signal is received by the detection circuit 

and the signal line in the third stage, so as to determine whether the light 

emitting element is abnormal according to the third detection signal. 

[0076] In some embodiments, please refer to Fig. 2, Fig. 6 and Fig. 9, in the 

detection stage I2 before and after the mass transfer technology stage, the 

driving signal EM(n) and the detection control signal AT are at the low level VGL. 

The detection circuit 120 and the signal line(e.g.: the data line DL) is configured 

to receive the third detection signal of the third detection loop AT3, so as to 

determine the light emitting element LED is abnormal according to the third 

detection signal. 

[0077] In some embodiments, a processor of the pixel detection device 100 (not 

shown in the figure) is configured to determine whether a current range of the 

third detection signal is in a preset range, so as to determine whether light 

emitting element LED of the pixel circuit 110 is abnormal. 

[0078] It should be noted that whether the light emitting element LED is 

abnormal will be detected before and after the mass transfer technology stage. 
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[0079] In some embodiments, the aforementioned driving transistor DT1 and 

transistor T1 to transistor T9 are P-type Metal-Oxide-Semiconductor Field-Effect 

Transistor (PMOS). 

[0080] In some embodiments, the aforementioned driving transistor DT1 and 

transistor T1 to transistor T9 are N-type Metal-Oxide-Semiconductor Field-Effect 

Transistor (NMOS). 

[0081] Fig. 10 depicts a schematic diagram of a pixel detection device 300 

according to some embodiments of the present disclosure. In some 

embodiments, as shown in Fig. 10, the pixel detection device 300 includes a 

signal line L1, a pixel circuit 310 and a detection circuit 320. The pixel circuit 310 

is coupled to a system high voltage source VDD, a system low voltage source 

VSS, a first reference voltage source Vref1 and a second reference voltage 

source Vref2. The detection circuit 320 is coupled to the signal line L1, the pixel 

circuit 310 and the first reference voltage source Vref1. 

[0082] In some embodiments, the detection circuit 320 is configured to receive a 

first driving signal SN2(n) and a detection control signal AT. The detection circuit 

320 forms a first detection loop (not shown in the figure) with the first reference 

voltage source Vref1, the pixel circuit 310 and the signal line L1, so as to 

determine whether the pixel circuit 310 is abnormal according to the first driving 

signal SN2(n) and the detection control signal AT in a first stage. 

[0083] Then, the detection circuit 320 forms a second detection loop(not shown 

in the figure) with the system low voltage source VSS, the pixel circuit 310 and 

the signal line L1, so as to detect whether the pixel circuit 310 is abnormal 
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according to the first driving signal SN2(n) and the detection control signal AT in 

a second stage. 

[0084] Furthermore, the detection circuit 320 forms a third detection loop(not 

shown in the figure) with the system high voltage source VDD, the light emitting 

element LED and the signal line L1, so as to determine whether the light emitting 

element LED is abnormal according to the first driving signal SN2(n)and the 

detection control signal AT in a third stage. 

[0085] It should be noted that, compared with embodiment in Fig. 1, a first 

difference between the embodiment in Fig. 10 and the embodiment in Fig. 1 is 

that the first detection transistor T8 of the detection circuit 320 is coupled to the 

second node N2 of the pixel circuit 310 and the second detection transistor T9 of 

the detection circuit 320 is coupled to the first reference voltage source Vref1. 

[0086] Then, a second difference between the embodiment in Fig. 10 and the 

embodiment in Fig. 1 is that the control terminal of the first detection transistor 

T8 of the detection circuit 320 is configured to receive the first driving signal 

SN2(n). A third difference between the embodiment in Fig. 10 and the 

embodiment in Fig. 1 is that the first detection transistor T8 of the detection 

circuit 320 is coupled to the signal line L1. The rest structures and operations are 

the same as those of the pixel detection device 100 in Fig.1, and repetitious 

details are omitted herein. 

[0087] In some embodiments, the pixel circuit 310 includes a reset circuit 311, a 

compensation circuit 312 and a writing circuit 313. The rest structures and 

operations are the same as those of the pixel detection device 100 in Fig.1, and 

repetitious details are omitted herein. 
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[0088] It is further illustrated that, please refer to Fig. 10, the signal line L1 is 

different from the data line DL. During detection, the signal line L1 is configured 

to receive the detection signal and transmit the detection signal to a processor or 

a driving integrated circuit of the pixel detection device 100 (not shown in the 

figure). 

[0089] In some embodiments, the signal line L1 is configured to locate the pixel 

detection device 300(i.e. a pixel) in a horizontal direction. A signal line

transmitting the first driving signal SN2(n) is configured to locate the pixel 

detection device 300 in a vertical direction. 

[0090] In some embodiments, the signal line L1 can be the data line DL. During 

detection, the data line DL is configured to receive the detection signal and 

transmit the detection signal to a processor or a driving integrated circuit of the 

pixel detection device 300 (not shown in the figure). During display, the data line 

DL is configured to input the data voltage Data from a left side the pixel detection 

device 300. 

[0091] Fig. 11 depicts a signal timing diagram of the pixel detection device 300 

according to some embodiments of the present disclosure. Compared with the 

embodiment in Fig. 2, a first difference between the embodiment in Fig. 11 and 

embodiment in Fig. 2 is an addition of the first drive signal SN2(n). A second 

difference between the embodiment in Fig. 11 and embodiment in Fig. 2 is that 

the driving signal EM(n) is at the high level VGH in the second stage I2. 

[0092] Fig. 12 depicts a state diagram of the pixel detection device 300 

according to some embodiments of the present disclosure. In some 

embodiments, please refer to Fig. 11 and Fig. 12, before the detection stage I2, 
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the pixel detection device 300 will execute the driving stage I1, and the detailed 

implementation method is the same as that of the pixel detection device 100 in 

Fig. 3 to Fig. 5, and repetitious details are omitted herein. The embodiment in Fig. 

12 is a state diagram of the pixel detection device 300 before and after the mass 

transfer technology (i.e., the light-emitting element LED in Fig. 10 is not installed 

at the position P1). 

[0093] In some embodiments, in the detection stage I2 before and after the mass 

transfer technology stage, the detection control signal AT is at the low level VGL.  

The driving signal EM(n) is at the high level VGH. The first driving signal SN2(n) 

is at the low level VGL, and at other times is at the high level VGH. The signal 

line L1 is configured to receive a first detection signal of a detection loop AT4, so 

as to determine whether the pixel circuit 310 is abnormal according to the first 

driving signal SN2(n) and the detection control signal AT in the detection stage 

I2 before and after the mass transfer technology stage. 

[0094] Fig. 13 depicts a signal timing diagram of the pixel detection device 300 

according to some embodiments of the present disclosure. Compared with the 

embodiment in Fig. 11, a difference between the embodiment in Fig. 13 and the 

embodiment in Fig. 11 is that the driving signal EM(n) is at the low level VGL in 

the detection stage I2 and the detection control signal AT is at the high level 

VGH. 

[0095] Fig. 14 depicts a state diagram of the pixel detection device 300 

according to some embodiments of the present disclosure. In some 

embodiments, please refer to Fig. 13 and Fig. 14, before the detection stage I2, 

the pixel detection device 300 will execute the driving stage I1, and the detailed 
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implementation method is the same as that of the pixel detection device 100 in 

Fig. 3 to Fig. 5, and repetitious details are omitted herein. The embodiment in Fig. 

14 is a state diagram of the pixel detection device 300 before and after the mass 

transfer technology (i.e., the light-emitting element LED in Fig. 10 is not installed 

at the position P1). 

[0096] In some embodiments, in the detection stage I2 before and after the mass 

transfer technology stage, the driving signal EM(n) is at the low level VGL. The 

detection control signal AT is at the high level VGH. The first driving signal 

SN2(n) is at the low level VGL, and at other times is at the high level VGH. The 

signal line L1 is configured to receive a second detection signal of a detection 

loop AT5, so as to determine whether the pixel circuit 310 is abnormal according 

to the first driving signal SN2(n) and the driving signal EM(n) in the detection 

stage I2 before and after the mass transfer technology stage. 

[0097] Fig. 15 depicts a signal timing diagram of the pixel detection device 300 

according to some embodiments of the present disclosure. Compared with the 

embodiment in Fig. 11, a difference between the embodiment in Fig. 13 and the 

embodiment in Fig.11 is that the driving signal EM(n) and the detection control 

signal AT are at the high level VGH in the detection stage I2. 

[0098] Fig. 16 depicts a state diagram of the pixel detection device 300 

according to some embodiments of the present disclosure. In some 

embodiments, please refer to Fig. 15 and Fig.16, before the detection stage I2, 

the pixel detection device 300 will execute the driving stage I1, and the detailed 

implementation method is the same as that of the pixel detection device 100 in 

Fig. 3 to Fig. 5, and repetitious details are omitted herein. The embodiment in Fig. 
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16 is a state diagram of the pixel detection device 300 before and after the mass 

transfer technology (i.e., the light-emitting element LED is installed). 

[0099] In some embodiments, in the detection stage I2 before and after the mass 

transfer technology stage, the driving signal EM(n) and the detection control 

signal AT are at the high level VGH. The first driving signal SN2(n) is at the low 

level VGL, and at other times is at the high level VGH. The signal line L1 is 

configured to receive a second detection signal of a detection loop AT6, so as to 

determine the light emitting element LED of the pixel circuit 310 is abnormal 

according to the first driving signal SN2(n) in the detection stage I2 before and 

after the mass transfer technology stage. It should be note that the detection 

loop AT6 is further configured to detect an external compensation voltage. 

[0100] In some embodiments, the pixel detection device 100 is applied in spliced 

displays and vehicle displays, and has a function of detecting pixels. In some 

embodiments, the pixel detection device 300 is applied in spliced displays and 

vehicle displays, and has a function of detecting pixels and externally 

compensating pixels. 

[0101] Based on the above embodiments, the present disclosure provides a 

pixel detection device and a pixel detection method, so that a circuit design of a 

pixel detection device enables a pixel can detect a pixel circuit, a light-emitting 

element or perform external compensation during a manufacturing process, and 

reduces a power consumption when a pixel detection device displays by 

reducing components between a system high voltage source and a system low 

voltage source. 
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[0102] Certain terms are used in the specification and the claims to refer to 

specific components. However, those of ordinary skill in the art would 

understand that the same components may be referred to by different terms.  

The specification and claims do not use the differences in terms as a way to 

distinguish components, but the differences in functions of the components are 

used as a basis for distinguishing. Furthermore, it should be understood that the 

term "comprising" used in the specification and claims is open-ended, that is, 

including but not limited to. In addition, "coupling" herein includes any direct and 

indirect connection means. Therefore, if it is described that the first component is 

coupled to the second component, it means that the first component can be 

directly connected to the second component through electrical connection or 

signal connections including wireless transmission, optical transmission, and the 

like, or the first component is indirectly electrically or signally connected to the 

second component through other component(s) or connection means. 

[0103] It will be understood that, in the description herein and throughout the 

claims that follow, the phrase "and/or" includes any and all combinations of one 

or more of the associated listed items. Unless the context clearly dictates 

otherwise, the singular terms used herein include plural referents.   

[0104] Although the present disclosure has been described in considerable detail 

with reference to certain embodiments thereof, other embodiments are possible. 

Therefore, the spirit and scope of the appended claims should not be limited to 

the description of the embodiments contained herein. It will be apparent to those 

skilled in the art that various modifications and variations can be made to the 

structure of the present disclosure without departing from the scope or spirit of 
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the present disclosure. In view of the foregoing, it is intended that the present 

disclosure cover modifications and variations of this disclosure provided they fall 

within the scope of the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. A pixel detection device, comprising: 

a data line; 

a pixel circuit, coupled to a system high voltage source, a system low 

voltage source and a first reference voltage source; and 

a detection circuit, coupled to the data line and the pixel circuit, and 

configured to receive a driving signal and a detection control signal, wherein the 

detection circuit forms a first detection loop with the system low voltage source 

and the data line, so as to detect whether the pixel circuit is abnormal according 

to the driving signal and the detection control signal in a first stage, wherein the 

detection circuit forms a second detection loop with the first reference voltage 

source, the system low voltage source, the pixel circuit, and the data line, so as 

to detect whether the pixel circuit is abnormal according to the driving signal and 

the detection control signal in a second stage. 

2. The pixel detection device of claim 1, wherein the pixel circuit 

comprises: 

a first node; 

a second node; 

a third node; 

a fourth node; and  

a light emitting element, configured to emit light according to a driving 

current of the pixel circuit, wherein the light emitting element comprises: 

a first terminal, coupled to the system high voltage source; and 
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a second terminal, coupled to the first node. 

3. The pixel detection device of claim 2, wherein the detection circuit 

forms a third detection loop with the system high voltage source, the light 

emitting element and the data line, so as to detect whether the light emitting 

element is abnormal according to the driving signal and the detection control 

signal in a third stage. 

4. The pixel detection device of claim 2, wherein the pixel circuit further 

comprises: 

a driving transistor, comprising: 

a first terminal, coupled to the first node; 

a second terminal, coupled to the second node; and 

a control terminal, coupled to the third node, and configured to drive 

the light emitting element according to a voltage level of the third node, wherein 

the first node, the second node and the third node are not a same point; 

a first transistor, comprising: 

a first terminal, coupled to the first reference voltage source, and 

configured to receive a first reference voltage of the first reference voltage 

source; 

a second terminal, coupled to the first node; and 

a control terminal, configured to receive a control signal, wherein the 

first transistor is conducted in response to the control signal; and 

a second transistor, comprising: 

a first terminal, coupled to the driving transistor; 
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a second terminal, coupled to the system low voltage source; and 

a control terminal, configured to receive the driving signal, wherein the 

second transistor is conducted in response to the driving signal. 

5. The pixel detection device of claim 4, wherein the pixel circuit further 

comprises: 

a reset circuit, coupled to the third node, the fourth node and a second 

reference voltage source, and configured to reset the third node to a second 

reference voltage of the second reference voltage source, so as to reset the first 

node and the second node through the driving transistor, wherein the reset 

circuit comprises: 

a third transistor, comprising: 

a first terminal, coupled to the third node; 

a second terminal, coupled to the second reference voltage source; 

and 

a control terminal, configured to receive a reset signal, wherein the 

third transistor is configured to reset the third node in response to the reset 

signal; and  

a fourth transistor, comprising: 

a first terminal, coupled to the fourth node; 

a second terminal, coupled to the second reference voltage source; 

and 

a control terminal, configured to receive the reset signal, wherein the 

fourth transistor is conducted in response to the reset signal. 
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6. The pixel detection device of claim 5, wherein the pixel circuit further 

comprises: 

a compensation circuit, coupled to the second node, the third node, the 

fourth node and the reset circuit, and configured to compensate the third node to 

the first reference voltage of the first reference voltage source, wherein the 

compensation circuit comprises: 

a fifth transistor, comprising: 

a first terminal, coupled to the second node; 

a second terminal, coupled to the third node; and 

a control terminal, configured to receive a compensation signal, 

wherein the fifth transistor is conducted in response to the compensation signal; 

and 

a sixth transistor, comprising: 

a first terminal, coupled to the fourth node; 

a second terminal, coupled to the second reference voltage source; 

and 

a control terminal, configured to receive the compensation signal, 

wherein the sixth transistor is conducted in response to the compensation signal. 

7. The pixel detection device of claim 6, wherein the pixel circuit further 

comprises: 

a writing circuit, coupled to the fourth node and the data line, and 

configured to receive a data voltage of the data line for writing into the third node 

and the fourth node, wherein the writing circuit comprises: 

a seventh transistor, comprising: 



30

a first terminal, coupled to the fourth node; 

a second terminal, coupled to the data line; and 

a control terminal, configured to receive a writing signal, wherein the 

seventh transistor is conducted in response to the writing signal. 

8. The pixel detection device of claim 2, wherein the detection circuit 

comprises: 

a fifth node; 

a first detection transistor, comprising: 

a first terminal, coupled to the fifth node; 

a second terminal, coupled to the first node of the pixel circuit; and 

a control terminal, configured to receive the driving signal, wherein the 

first detection transistor is conducted in response to the driving signal; and 

a second detection transistor, comprising: 

a first terminal, coupled to the data line; 

a second terminal, coupled to the first terminal of the first detection 

transistor; and 

a control terminal, configured to receive the detection control signal, 

wherein the second detection transistor is conducted in response to the 

detection control signal. 

9. A pixel detection device, comprising: 

a signal line; 

a pixel circuit, coupled to a system high voltage source, a system low 

voltage source and a first reference voltage source; and 
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a detection circuit, coupled to the signal line, the pixel circuit and the first 

reference voltage source, and configured to receive a first driving signal and a  

detection control signal, wherein the detection circuit forms a first detection loop 

with the first reference voltage source, the pixel circuit and the signal line, so as 

to detect whether the pixel circuit is abnormal according to the first driving signal 

and the detection control signal in a first stage, wherein the detection circuit 

forms a second detection loop with the system low voltage source, the pixel 

circuit and the signal line, so as to detect whether the pixel circuit is abnormal 

according to the first driving signal in a second stage. 

10. The pixel detection device of claim 9, wherein the pixel circuit 

comprises: 

a first node; 

a second node; 

a third node; 

a fourth node; and 

a light emitting element, configured to emit light according to a driving 

current of the pixel circuit, wherein the light emitting element comprises: 

a first terminal, coupled to the system high voltage source; and 

a second terminal, coupled to the first node. 

11. The pixel detection device of claim 10, wherein the detection circuit 

forms a third detection loop with the system high voltage source, the light 

emitting element and the signal line, so as to detect whether the light emitting 

element is abnormal according to the first driving signal in a third stage. 
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12. The pixel detection device of claim 9, wherein the signal line is 

configured to receive a first detection signal of the first detection loop, so as to 

detect whether the pixel circuit is abnormal according to the first driving signal 

and the detection control signal in the first stage, and is configured to receive a 

second detection signal of the second detection loop, so as to detect whether 

the pixel circuit is abnormal according to the first driving signal. 

13. The pixel detection device of claim 10, wherein the pixel circuit further 

comprises: 

a driving transistor, comprising: 

a first terminal, coupled the first node; 

a second terminal, coupled to the second node; and 

a control terminal, coupled to the third node, and configured to drive 

the light emitting element according to a voltage level of the third node, wherein 

the first node, the second node and the third node are not a same point; 

a first transistor, comprising: 

a first terminal, coupled to the first reference voltage source, and 

configured to receive a first reference voltage of the first reference voltage 

source; 

a second terminal, coupled to the first node; and 

a control terminal, configured to receive a control signal, wherein the 

first transistor is conducted in response to the control signal; and 

a second transistor, comprising: 

a first terminal, coupled to the driving transistor; 
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a second terminal, coupled to the system low voltage source; and 

a control terminal, configured to receive a second driving signal, 

wherein the second transistor is conducted in response to the second driving 

signal. 

14. The pixel detection device of claim 13, wherein the pixel circuit further 

comprises: 

a reset circuit, coupled to the third node and a second reference voltage 

source, and configured to reset the third node to a second reference voltage of 

the second reference voltage source, so as to reset the first node and the 

second node through the driving transistor, wherein the reset circuit comprises: 

a third transistor, comprising: 

a first terminal, coupled to the third node; 

a second terminal, coupled to the second reference voltage source; 

and 

a control terminal, configured to receive a reset signal, wherein the 

third transistor is configured to reset the third node in response to the reset 

signal; and 

a fourth transistor, comprising: 

a first terminal, coupled to the fourth node; 

a second terminal, coupled to the second reference voltage source; 

and 

a control terminal, configured to receive the reset signal, wherein the 

fourth transistor is conducted in response to the reset signal. 
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15. The pixel detection device of claim 14, wherein the pixel circuit further 

comprises: 

a compensation circuit, coupled to the second node, the third node and 

the reset circuit, and configured to a receive a compensation signal, so as to 

compensate the third node according to the compensation signal, wherein the 

compensation circuit comprises: 

a fifth transistor, comprising: 

a first terminal, coupled to the second node; 

a second terminal, coupled to the third node; and 

a control terminal, configured to receive the compensation signal, 

wherein the fifth transistor is conducted in response to the compensation signal; 

and 

a sixth transistor, comprising: 

a first terminal, coupled to the fourth node; 

a second terminal, coupled to the second reference voltage source; 

and 

a control terminal, configured to receive the compensation signal, 

wherein the sixth transistor is conducted in response to the compensation signal. 

16. The pixel detection device of claim 15, wherein the pixel circuit further 

comprises: 

a writing circuit, coupled to the fourth node and a data line, and configured 

to receive a data voltage of the data line for writing into the third node and the 

fourth node, wherein the writing circuit comprises: 

a seventh transistor, comprising: 
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a first terminal, coupled to the fourth node; 

a second terminal, coupled to the data line; and 

a control terminal, configured to receive a writing signal, wherein the 

seventh transistor is conducted in response to the writing signal. 

17. The pixel detection device of claim 16, wherein the signal line is 

different from the data line. 

18. The pixel detection device of claim 10, wherein the detection circuit 

comprises: 

a first detection transistor, comprising: 

a first terminal, coupled to the signal line; 

a second terminal, coupled to the second node; and 

a control terminal, configured to receive the first driving signal, wherein 

the first detection transistor is conducted in response to the first driving signal; 

and 

a second detection transistor, comprising: 

a first terminal, coupled to the first reference voltage source; 

a second terminal, coupled to the first node; and 

a control terminal, configured to receive the detection control signal, 

wherein the second detection transistor is conducted in response to the 

detection control signal. 

19. A pixel detection method, adapted to a pixel detection device, wherein 

the pixel detection device comprises a signal line, a pixel circuit and a detection 
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circuit, wherein the pixel circuit is coupled to a system high voltage source, a 

system low voltage source and a first reference voltage source, wherein the 

detection circuit is coupled to the signal line and the pixel circuit, wherein the 

pixel detection method comprises: 

inputting a first detection signal to the pixel circuit by the first reference 

voltage source in a first stage; 

receiving the first detection signal by the detection circuit and the signal 

line in the first stage, so as to determine whether the pixel circuit is abnormal 

according to the first detection signal; 

inputting a second detection signal to the pixel circuit by the first reference 

voltage source in a second stage; and 

receiving the second detection signal by the detection circuit and the 

signal line in the second stage, so as to determine whether the pixel circuit is 

abnormal according to the second detection signal. 

20. The pixel detection method of claim 19, wherein the pixel circuit 

comprises a light emitting element, the light emitting element is coupled between 

the system high voltage source and the system low voltage source, wherein the 

pixel detection method further comprises: 

inputting a third detection signal to the light emitting element of the pixel 

circuit by the system high voltage source in a third stage; and 

receiving the third detection signal by the detection circuit and the signal 

line in the third stage, so as to determine whether the light emitting element is 

abnormal according to the third detection signal. 


