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Design of High-Speed Sense Amplifier for In-Memory Computing
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ABSTRACT

A sense amplifier is an essential peripheral circuit for designing a memory and is used to sense a small differential
input signal and amplify it into digital signal. In this paper, a high-speed sense amplifier applicable to in—memory
computing circuits is proposed. The proposed circuit reduces sense delay time through transistor Mtail that provides an
additional discharge path and improves the circuit performance of the sense amplifier by applying m-GDI (: modified Gate
Diffusion Input). Compared with previous structure, the sense delay time was reduced by 16.82%, the PDP(: Power Delay
Product) by 17.23%, the EDP(: Energy Delay Product) by 31.1%. The proposed circuit was implemented using TSMC's
6onm CMOS process, while its feasibility was verified through SPECTRE simulation in this study.
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II. 8+T SRAM 1t IMC 3|2

SRAMC(: Static Random Acess Memory)2 7|42
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Table 1. Operation of previous sense amplifier

AS_.A AS_B I_A B Operation
0 0 RBL 0 NOR/OR
1 1 0 RBLB | NAND/AND
0 1 RBL RBLB | XNOR/XOR
1 0 0 0 Normal Read
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