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Abstract; This paper demonstrates a novel carrier-injection-type silicon based light emitting device
(LED) with three terminals and high light emission intensity. The device was designed and fabrica-
ted in the commercial standard 0.5 wm CMOS process offered by Central Semiconductor Manufactur-
ing Corporation (CSMC) without any modification. Two shallow diagonal n* p junctions were em-
bedded on the p type substrate. One junction biased in forward mode emits infrared light, and the
other is also forward biased to inject carriers into the light emitting region. Experiment results show
that, at 10 mA biased current and 3 V modulation voltage, 1 nW optical power can be obtained and
it’s approximately two orders of magnitude higher than the single junction. Due to the low operating
voltage, the device can be monolithic integrated with the current mainstream silicon CMOS technolo-

gy and shows a great potential in optoelectronic integration field.
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Fig. 3 Relationship between optical power and forward

0.8V,

/A

e e e e e e e e e g
E T S S E A S S 4
g 288 8 &8 38 8 g &8 &8 g8 38 2
$ € F a4 S & ¢ F 4 S & F 8 =

K2 fRfFr -V e

Fig.2  I-V characteristics of the device

R TS ) & SRR, AR A 5L
JEAF) (Zolix) a2 B V-5, % F G LT
JUANRAY

(1) 5 % S o 2 I Bl 1 2 5
FCET X 5

(2) — MR ZHEEF, Wb (5 5 1% 2 6T
Ryt

(3) AV6334 BSR4, i v [ PR 4
P28 w565 DU - — W 5 o A 7, I R 2T A% i ik
P Ip R R

(4) F TR R v B A, A I 5 1 5
AR IV R

Gy X4 pn, FIZE po, ST HUHEAT TG RY
PEI . &3 SR 745 pn, FIZE pn, 1F ] 'S &
JERF TR e B R AR R B
PSS pn, , B S ACFRES pn. BIEIFTLIE 45
pn, FHGEE AR 2 T4 pn,, 3IXOZ K45 pn,
AR IR n ™ 824 X I T sy, Al p T 3 BR
RN A5 R X T S, X 5 T U —
o PR RH HOETER S S R SRR MG
A, 5 2Z i SCHRARE 145 A

biased current

pn, j

7 ™~
N L +

+ —_
\
\

Bl 4 e fhma et e 1A

Fig.4 Schematic of simplified test circuit
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Fig.5 Relationship between optical power and injection current
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