H41H AN Kot R Vol. 47 No. 4
20264 4 CHINESE JOURNAL OF LUMINESCENCE Apr. 2026

XEHES: 1000-7032(2026)04-0547-07

T Mg B4 1 22 80t ] ] &2
OLED J& H: i Th i H

FEREK, £, KAKX, #XE

(MR T Rhe 5 TR 2B, A0 7 2 [ J T S0 2 3 MO 900 X, Ak AR 130012)

F8 - 0T A HLROGRF (OLED) 16 3h A48 R L B O 5 1 800 4 25 45 sk HL A7 3 i W 1) . AR SCR &
JZ 85k ¥% 1, LA Bphen: Mg /E 0 n BB 22 9 300 7 A2 )2 (COL) M 4t T 404 S (A v i & )7 OLED . RS
T Mgt AgB 2% COLEIR TIHEASE BT HISE M, K I Mg 15 2% 1 25 0 52 i 330 % 2 BAIL , (R A0 3 e o
5 (16.9%) B A F R L, Ml AL S5 L2 MHEBINT, & BT 4 L85/ 3R 80 A B
TR AR B €0 ] PR AR CTE A A 7~19 VYL I M (0.61,0.39) 8 %(0.47,0.48) , B {0 48 4L 4 H 4 MacAdam
W I3 B, HA RO AR AT R BE . Je Tz iy, gk — D il & 1 IR R AL B PR 28, SE i 1 Il R R 40 8 181 %2
SR E T #0150 s S U 0E T AR 2 9058 B Oh 5 5 B vh i B TTAT M . AR5 e Mg
20 (67T 8 5 2 OLED (352 315 By £ i F 4R Ak T 52 50 4K 4l

X 8 W BEANKCCHE; MgBRER TR BE IR RS FRAN RS HFE

neE
hE 4SS TN383 . 1 TEARIRAD: A
DOI: 10.37188/CJL. 20250286 CSTR: 32170. 14. CJL. 20250286

Red-green Color-tunable Tandem OLED Based on Mg-doped Charge

Generation Layer and Its Anti-counterfeiting Applications

ZHUANG Xiaoxiao, LIU Shihao', ZHANG Letian, XIE Wenfa"
(State Key Laboratory of Integrated Optoelectronics, JLU Region, College of Electronic Science and Engineering ,
Jilin University, Changchun 130012, China)

# Corresponding Authors, E-mail: liushihao@jlu. edu. cn; xiewf@jlu. edu. cn

Abstract: Color-tunable organic light-emitting devices (OLEDs) hold significant application potential in dynamic
displays, anti-counterfeiting, and information encryption. In this work, a tandem-structured red-green color-tunable
OLED is constructed using Bphen: Mg as the n-doped charge generation layer (CGL). The effects of Mg and Ag dop-
ing on carrier injection and recombination behavior in the CGL are systematically investigated. Although Mg doping
results in a lower current density, it yields a higher external quantum efficiency (16.9%), which is more favorable
for efficient luminescence. By adjusting the stacking order of the red and green emitting layers, the device with a
green-bottom/red-top configuration exhibits pronounced voltage-dependent color tunability. Its CIE coordinates shift
from (0. 61, 0.39) at 7 V to (0.47, 0.48) at 19 V, a change that extends beyond the five-step MacAdam ellipse
range, ensuring good visual discernibility. Based on this structure, a patterned anti-counterfeiting label is further
fabricated, demonstrating dynamic switching between a red pattern at low voltage and a yellow-green background at
high voltage, thereby verifying its feasibility for multi-level visual anti-counterfeiting and information encryption.

This study provides experimental support for the design and anti-counterfeiting applications of high-performance
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color-tunable tandem OLEDs.
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Schematic diagram of color-tunable tandem OLED device structures
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of the green tandem OLEDs with Mg-doped and Ag-doped CGLs
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Fig.3 Optoelectronic performances of devices RG and GR. (a) Current density-voltage-luminance (J-V-L) characteristics.

(b)External quantum efficiency versus luminance (EQE-L) characteristics. (¢)Normalized electroluminescence

spectra of device RG at various voltages. (d)Normalized electroluminescence spectra of device GR at various

voltages
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