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parameters needed for simulation of CMOS readout circuits used1n infiaredlmage sensors cooled at low temperature are extracted using a specific MOSFET. 
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SPICE used1n infiaredlmage cooled parameters needed for simulation of CMOS readout circuits sensors temperature are extracted using a specific MOSFET model based on the EKV 2.6 compact clJarge model It is used below 200 K and is very well adapted to analog simulation weak and modemte it was m Inversion regimes successively applied on different CMOS different foundries. from The model's performance is processes Abstract:
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1.INTRODUCTION needed for simulation and design of CMOS readout used in infrared focal circuits are (IRFPA) working at low (77 K) or at intermediate temperature (130 K, 200 K). As CMOS of MOSFET not provide them, fiJll sets parameters (DC, AC, I/f noise and matching parameters) must be extracted prior to circuit simulation using a MOSFET model placing special emphasis on the weak and moderate inversion regimes where most of the transistors of the IRCMOS readout circuits are operating. In this paper we use a specific model based on the EKV 2.6 compact charge model formalism collaboration with the EPFL modeling group [2]. It was [I] and developed in such different stabilized bulk [3], 0.5 successively applied on 0.7pm-5V CMOS processes as different model's foundnes. The with and without dual polysilicon gates, from and 0.35 pm-3.3V, performance is demonstrated in this paper for a 0.35 pm N~ gate technology. Experimental results on the evolution of the low %equency noise and transistor matching parameters down to 77 K for both NMOS and PMOS transistors also presented. are SPICE
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standard EKV 2.6 model ii %om EPFL, as well as for most MOSFET models including BSIM3v3 of University of Califomia, Berkeley, is valid at or near room temperature. As soon as the temperature is electrical model is unable to reproduce accurately the experimental than 200K, the EKV2.6 lower modified model has then to be used due to physical phenomena specific to low characteristics. A
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around 150K for NMOS transistors in this Another phenomenon which appears at temperatwes %eeze-out effect in the LDD This effect is also complex and is not taken technology is the corner zones. conductance of short into exists when evaluating the drain As a result, an transistors at low account. error (Fig. 6). However, this drain-to-source voltages (less than 250 mV) where this effect is the most severe phenomenon is no more of importance in saturation due to a field-assisted impurity ionisation effect as described in Ref. [5].
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