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Optimum operation mode based on
noise characteristics of electron multiplying CCD

ZHANG Wen-wen, CHEN Qian

(School of Electronic Engineering & Optoelectronic Technology . Nanjing University of
Science & Technology, Nanjing 210094, China)

Abstract: In order to obtain the best work state and optimum imaging quality for an electron multipl-
ying CCD, the noise characteristics of electron multiplying CCDs are studied and used to select the op-
timum operation mode. The operation principles of inverted mode and non-inverted mode are intro-
duced. The performance of dark current and clock induced charge is analyzed and compared with dif-
ferent operation modes. A mathematical model of optimum operation mode is established by taking
operation temperature, integration time and total number of parallel transfers as parameters. Then,
integration critical point is calculated to determine the optimum operation mode. Finally, the curve of
noise performance in optimum operation mode is simulated according to the parameters of practical de-
vices. The simulation results indicate that the integration critical point is 1. 6 us at room temperature
(293 K). When integration time is longer than 1. 6 ps, the inverted mode is optimum operation mode,
and when integration time is less than 1. 6 ps, the non-inverted mode is preferable. The results offer a
reliable theoretical basis for the operation mode selection of electron multiplying CCDs and provide a

vital instructional significance for the application and design of electron multiplying CCDs.
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Fig. 1 Distributions of electric potential
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Fig. 5 Noise performance in optimum operation mode
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