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Flip-Chip AlGaInP LEDs with Current-Guiding Structure
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Abstract A new flip-chip AlGalnP LED with current-guiding structure is designed. Experimental results show that
the output optical power increases by 17.33% than that of the ordinary flip-chip AlGalnP LED with a voltage of
2.19 V at the injection current of 20 mA. Through the current-guiding structure, the injection current of device is
actively guided outside of the electrodes. effectively increasing the effective carrier number for luminescence in the
active area outside the electrode, while reducing the current crowding phenomenon. This greatly improves the

optical efficiency of the device.
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Fig. 1 Schematic of the AlGalnP LED devices. (a) Sample
1: ordinary flip-chip structure; (b) sample 2:

current-guiding structure

LRI E p-GaP 1 F AR YOS 300 nm 1% 1L B8
ATO BT B2 Au G 4 8 BLEY 2 Ti fi
L umB 4 R B 4 2 Au A5 1 RIRE R 2 4
Au iR E 5B 54 Ti/Au 9T 57 Stk &
X HE S HCTE 0 92 B b L R — e N,
93 L/min 05 R o7 S B L B A SR
260 CLAFIH 1 b, BEA ST IR R A 2 R 0
B )7 7 W GaAs W InGaP Ji i #3270 L%
i n BEKIBHE Al GaAs. I 7E n-GaAs LIS Au/
Ge/Ni/ Au 28 U 45 fi 5 1 . O 20 9 55 okt 14 7
H 100 pm (B I L B, 26 0 4 e R HE L RS
300 um X 300 . I ELHEFEARAE 42 0 6 JE 1 47 11
SR

3 iR Kot

2 iy 3 B AN U T 45 48 LED 7R % i
Hit(DO BT WIER FV ERZIL. hE 2 7
L AE 20 mA W AR TR 5 38 5] € A I R 5
G54 LED i TAEHL R 435128 2.3 VM 2,19 V. 5
FHHEETE TR T 0.11 VXAl G2l T Au
Ho ITO MR /NS B . BB Ak H F Hi & A ef I
H BELA R S BOG BB AR T o HL It T 4 05t Al 25 2
M. IWIE 2 B b e FV R M LUE
HFE0~—10 V A R M HL R R, =38 1Y 1) e FE 3
FEAARAL  H B & 2 ) e HS 1 38 s H O g | A5
LED 4 5[] s HL 38 570

3 E R E BT RN S5 Ot ) bl
A AL O R I 7E 20 mA HEABTE T,

100 - %‘ 0

80 Z-05
E B
[} 10 -6 -2
£ wk Voltage /V
© | ordjnary flip—chip structure

9() |- current-guiding structure

0 L 1 1 " 1

Voltage /V

K2 SR E AR E A AR e D L i 51 45

F CRE il 2)LED BIE 6] FV ¢ & il 28 45 18 m4
FEG I IR TV G 7 2%

Fig. 2 Current versus voltage of the ordinary flip-chip

structure (sample 1) and the current-guiding

structure (sample 2) at the room temperature and

DC mode. Inset is the reverse I-V curves
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Fig. 3 Output power versus current of the ordinary flip-
chip structure (sample 1) and the current-guiding
structure (sample 2) at room temperature and DC

mode. Inset is the peak wavelength versus current
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for the ordinary flip-chip structure (sample 1) and
the current-guiding structure (sample 2) LED at

the same injection current
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