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ABSTRACT 
Nibble Multiplexers are one of the specific requisites of modern engineering. Here, authors have attempted to design 

noble hybrid CMOS-SET made Mahapatra-Ionesco-Banerjee (MIB) based Nibble Multiplexers. The designed model 

is simulated using BSIM 4.0 and in the subsequent section it is compared with CMOS made nibble multiplexer. The 

design shows greater figure of merit and thereby enhances the acceptability of such circuit in future electronics. 
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     INTRODUCTION 
Device physics matured in the late 90s empowering scaling down technology of CMOS made transistors [1]. It was 

governed by Moore’s law and off late ITRS 2005 [2] significantly pronounced the death of CMOS technology owing 

to its architectural limitation. Researchers then bestowed upon in dwindling down the device size in nanometer region 

by incorporating Single Electron Transistor technology & apparently emphasized in designing Single Electron 

Transistor (SET) made devices [3-8]. But the fragility is the SETs lacks in producing high gain & Categorically Cannot 

be fabricated in room temperature operations thereby producing significant background charge. On the other hand, 

CMOS has been studied long enough and it possess the virtue of high gain as well as it can be fabricated for massive 

production in room temperature. But the catastrophic demerit of CMOS is its technological limitations due to the 

minimum allowable channel length, depth offset thickness, volatility, tenderness and leakage power. This is why 

scientists in Delft University mobilized both SET and CMOS to amalgamate them to design hybrid CMOS SET 

structure and studied its performance. Then after, MIB model was deliberated by Professor Shantanu Mahapatra and 

his team of co-researchers which inspired innumerous pathways in device research [9, 10 & 18]. Researchers 

worldwide categorically pioneered hybrid CMOS SET devices in mobilizing advanced nano realizations [11, 12  & 

16, 17]. 

One such research attempt is being reported here in, this letter. The subsequent section describes the pedagogy of MIB 

based nibble multiplexer which is unique of its kind & later on the same is being scanned to unearth the rare aspects 

of hybrid CMOS-SET. 

 

MIB BASED NIBBLE MULTIPLEXER DESIGN AND OPERATION   
The authors only to limit themselves within the space and owing to the compactness adhered to the previous work 

done of Gope.et.al.[19-26] and subsequently renders few basic design specs of hybrid CMOS-SET based MIB models 

in the below enumerated Fig.1. Ephemeral analytical study is made on the basis of MIB operations. For simplification 

4 number of inputs along with 1 individual carry input has been used and the circuit is quite simple although the 

robustness is uncompromised. Tanner environment has been used to simulate the model and BSIM 4.0 is used 

categorically for the empirical demonstration of the proposed model. 

 

COMPARATIVE STUDY  
Mathematically hybrid CMOS SET is pivotal in designing future electronics. The customary is to design the model 

using least number of tunnel junctions as well as capacitors so that the minimization is not captivated by the 

technological limitations. A deep analogy is tendered in the table below for simplification that reckons the comparative 
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study of propagation delay, power consumption and the number of CMOS/SETs. 

Following Table.1 is a comparative study of Power Supply of  

Table 1. Power Dissipation of Hybrid CMOS-SET Circuits 

Circuit type Power 

Supply 

No. of 

MOS 

No. of SET 

AND Gate 0.01V 3 3 

OR Gate 0.01V 3 3 

NOT Gate 0.01V 1 1 

 

CONCLUSION 
The authors collectively acknowledges the painstaking endeavor in designing this hybrid CMOS-SET made MIB 

based Nibble Multiplexers. The elementary designs has largely been pondered over to keep the pace with the straight 

forwardness and so that to have a clear design specs. The circuit configuration ultimately resolves the issue of 

background charge problem, low gain, room temperature operation.  The device produces greater trade off when 

compared to its conventional counterpart 
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Fig.1 Hybrid CMOS SET made MIB model based 4 input Nibble Multiplexer 
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