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Detection of Carrier Density Modulation in Semiconductor
Devices Using Laser Beam Probe

“Jiang Jianping, Li Yanhe, Wu Jianping and Xu Zhizhi
(National Integrated Oploelecironics Laboratary, Region of Tsinghue University, Deparimen:
of Elecironic Engineering, Tsinghua University, Beijing 100084)

Abstract The real-time nondestructive optical detection of carrier density modu-
lation in semiconductor devices Using a 1.3um He-Ne laser or 2 [nGaAsP/InP semi-
conductor laser as an optical beam probe is reported. The variation of refractive
index induced by free carrier and optical phase modulation are analysed theoretically.
It is applicable to electronic and optoelectronic devices fabricated by Si and GaAs
materials. It also shows the potential application in measuring paratneters of active
devices inside integrated circuits.
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