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1. Outline

▪ The QNED (quantum dot nano-rod LED) technology analysis report published last year analyzed the contents of 94 patents published until October 15, 2020 and

organized them by technology. Since QNED is a current-driven display, it was expected to have a TFT structure of 3T1C used in large OLED panels, but patents

discovered so far have only mentioned 2T1C and 7T1C.

▪ However, in the process of patent analysis, a patent related to 3T1C and a patent that dealt with the driving method in detail were found. In addition, a patent that

describes various elements constituting the QDCF layer has been disclosed.

▪ This report analyzes a total of 160 patents, including 94 patents used in the last two reports and 66 added this time.

▪ An analysis of 160 patents revealed the structure of QNED more clearly. It seems that the manufacturing technology and driving method, including the nano-rod LED

alignment technology, which is the core technology of QNED manufacturing, are very high.

▪ This report has a table of contents based on keywords derived from quantitative analysis of 160 patents.
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2. QNED Patent Analysis Result

2.1 Classification by Structure

✓ As a result of classifying the contents of each patent according to the purpose of the application, a total of 39 types were found, with 49 cases related to

nano-rod LED alignment being the most. The following is 20 items to improve the light efficiency.
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11. Driving Technology

11.3 Power Consumption Improvement and Luminance Uniformity

▪ In the left figure, the first pixel circuit PXC1 and the second pixel circuit PXC2 are formed to be

connected to one light source unit LSU and may have substantially the same structure. Also, one of

the first pixel circuit PXC1 and the second pixel circuit PXC2 may be electrically connected to the

light source unit LSU.

▪ The first and second power sources VDD and VSS may have different potentials so that the light

emitting devices LD emit light.

▪ The first and second pixel circuits PXC1 and PXC2 may be connected to the scan line SLi and the

data line DLj of the corresponding pixel PXL.

▪ The first pixel circuit PXC1 may include first and second transistors T1 and T2 and a storage

capacitor Cst.

▪ The first transistor (also referred to as a “driving transistor”, T1 ) may be connected between the

first power source VDD and the light source unit LSU. The gate electrode of the first transistor T1

may be connected to the first pixel node PN1 . The first transistor T1 controls a driving current

supplied to the light source unit LSU in response to the voltage of the first pixel node PN1 .

▪ One electrode (eg, a source electrode) of the first transistor T1 may be connected to the first

selection circuit SC1 .

▪ A second transistor (also referred to as a “switching transistor”, T2 ) may be connected between the

data line DLj and the first pixel node PN1 . The gate electrode of the second transistor T2 may be

connected to the scan line SLi. The second transistor T2 is turned on when the scan signal is

supplied to electrically connect the data line DLj and the first pixel node PN1.
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19

12. Nano-rod LED Alignment Technology

12.5 Nano-rod LED Alignment Circuit Process

Preparation of a substrate containing an oscillator 

(CONV) connected to the alignment electrode 2

Alignment electrode 1

Alignment electrode 2

CONV: Oscillator 

A nano-rod LED is supplied to the pixel area, and a 

DC voltage is applied to the oscillator to align the 

devices. The oscillator converts DC voltage into AC 

to generate an electric field in the device.

Separate the alignment electrode 1 and form a 

contact electrode on the nano-rod LED to connect to 

the pixel electrode. After that, disconnect the 

oscillator line.
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13. Nano-rod LED Alignment Enhancement Technology

13.8 Alignment Function Insulation Layer

grooves between electrodes

▪ A groove (HM) longer than the length of the nano-rod LED is made between the alignment electrodes, and an insulating layer is inserted over the groove.

▪ To fit the nano-rod LED into this groove, it is easy to align.
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< Examples of alignment signals >

14. Driving Technology for Nano-rod LED Alignment

(a)

(b)

(c)

▪ Referring to FIG. (a) , first to fourth different electrodes ET2 , fourth electrodes ET4 , third

electrodes ET3 , and first electrodes ET1 of the light source unit LSU, respectively. Alignment

signals AS1 to AS4 may be supplied. Accordingly, while an electric field is formed between the

electrodes constituting the respective series terminals, the light emitting devices LD may be aligned

between the electrodes.

▪ The first to third alignment signals AS1 to AS3 may be signals having the same amplitude but a

phase difference. For example, the second and third alignment signals AS2 and AS3 may be signals

generated by phase-modulating the first alignment signal AS1 using a phase shifter (by sequentially

delaying the phase). In addition, the fourth alignment signal AS4 may be a DC signal having a

predetermined potential, for example, a ground potential GND. In this case, while a voltage

difference is generated between the first to fourth electrodes ET1 to ET4 by the first to fourth

alignment signals AS1 to AS4, the first to fourth electrodes ET1 to ET4 An electric field may be

formed between ET4).

▪ Referring to FIG. (b), the second and third alignment signals AS2 and AS3 may be signals having the

same amplitude but a phase difference. In addition, each of the first and fourth alignment signals AS1

and AS4 may be a DC signal having a predetermined potential.

▪ Referring to FIG. (c), the first to third alignment signals AS1 to AS3 may be signals having different

amplitudes. For example, the second alignment signal AS2 and the first alignment signal AS1 are

signals generated by amplitude-modulating the third alignment signal AS3 using a level shifter

(sequentially extending the amplitude).

▪ In addition, the fourth alignment signal AS4 may be a DC signal having a predetermined potential,

for example, a ground potential GND.

14.1 Driving Technology for Alignment
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16. Optical Property Enhancement Technology

Output light distribution

▪ To provide a display device having a uniform distribution of emitted light over the entire area by aligning light emitting elements in various

directions in a light emitting area through a shape change of an alignment electrode.

16.3 Luminance Uniformity
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210: main plate

220: auxiliary plate

230: stage

240 (241, 242): electric field application module

260 (261, 262, 263): R, G, B printing head

18. Inkjet Equipment

18.6 RGB QNED Manufacturing Equipment

• A printing head for dispensing a solution in which

LEDs of different colors are dispersed for each printing

head (picture on the right)

• By selectively driving the first and/or second electric

field application modules 241 and 242 according to the

position of the printing head 260 in operation,

interference and/or collision between the printing head

and the electric field application module is prevented.

(3 pictures below)

100: mother glass

230: stage

241, 242: electric field application module

260: printing head

PHD: probe head
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410: red pixel wiring

420: green pixel wiring

430: blue pixel wiring

450: common wiring

20.1 RGB QNED

▪ QNED made by aligning nano-rod LEDs that emit red, green, and blue to each pixel

20. Other Skills


