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EF3%F Mini-LED 78 AT i B2 i & A 0 RAT B M ATARIE T AT BT T RKIT R LA B HLEE . JF 3% T4 FR ok 0l
7k A ST HURIAE T2 AT MRS M 5 s2 b o0 & B 7 T Mini-LED #5041 47 E AR, B A0 0 B0IR (i 15 52 I ) 1 i
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WAL TS EE R FF oA ECZ ] R F S 45 R E L A7 & L briE . TR R e T RS E . ELR
B RHE 3R 15 0 M AE B0 S s J #E 0 B 09 R 1 43 A0 8UE X T ACHME , B Mini-LED JT #9113 X 10
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X # W AHRAH A Mini-LED; R T 5 #- 7 45 A8 4l

FEDEKS:TP394.1; TH691.9 XERFRIZAD : A doi:10.3788/YJYXS20203501.0053

Analysis of Mini-LED light-off phenomenon based
on FEM simulation

LIU Shuo™, WU Jen-chieh, YANG Xian, LIU Yang, MA Ke,
ZHU Hong-li, ZHOU Hao, SUN Hai-wei

(Beijing BOE Display Technology Co., Lid., Beijing 100176, China)

Abstract: On account of its thinner display module and accurate local dimming ability, the Mini-LED
technology has become a popular research direction in display field. Aiming at the lighting-off phe-
nomenon through the light board aging process, the reason and mechanism of the lighting-off phe-
nomenon is explored beginning with the manufacture process of the LED board. Based on the FEM
simulation method, combined with the manufacture process and the structure of the Mini-LED light
board, the simulation model is established reasonably, and the temperature simulation results showed
the error of the model is within 5% compared with the measured results. In order to get the thermal
stress field of the light board under extreme situation, the simulation result of the light board temper-
ature field under high temperature operation is imported into the mechanics simulation. Compared
with the measured results, the simulation result of the maximum chip thrust is between the upper

quartile and the lower quartile, and is bigger than the average value of the measured results, which

W fs HH5:2019-04-03 ;11T H #3 :2019-06-18.
* M EBE &R A, E-mail : lius@boe.com.cn
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show the simulation is accord with the actual situation. The solder paste is developed based on the

simulation, and the result shows that the probability of the light-off phenomenon is reduced to under

1X10 ° from 1.13X10 " when the maximum chip thrust is increased by 15% , which shows the im-

provement effect is obvious.

Key words: FEM simulation; Mini-LED; light-off; thermo-mechanical coupling
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Fig.5 Comparison diagram of FR-4 and copper foil
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Fig.6 Simulation result and measuring schematic of MDL
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Tab.5 Mechanics parameters of each component in sim-
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Tab.6 Comparison of maximal chip thrust value before

and after solder paste improvement

A2 ¥ Je HfE )/ gf S HiTAfE 1 / gf
1 144.3 147.1
2 129.7 153.1
3 162.6 135.4
4 144.3 141.0
5 128.0 114.3
6 138.8 103.8
7 142.7 127.4
8 153.1 120.8
9 140.6 127.4
10 152.5 127.4
11 145.6 126.5
12 172.1 116.5
13 140.3 112.9

34 2H 44 st 5/ of SR S/ of
14 141.3 121.7
15 152.2 115.4
16 149.2 121.0
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19 136.4 115.6
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NI 172.12 153.08
B /ME 121.39 97.47
FHME 142.94 124.33
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Fig.10  Comparison diagram of simulation and meas-

urement before and after improvement
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