
Non-Volatile High-Speed Optical Memory 
Mr. Jitendra Ahir , Dept. of Electronic & Communication Engineering 

Rabindranath Tagore University, Bhopal 
 

Abstract: - We suggested, manufactured, and studied a new design of high-speed 
non-volatile optical memory. The recoding method of the suggested computer uses 
a spin-polarized photocurrent magnetization reversal of a Nano magnet. 
Experimentally it has been shown that this memory's operating velocity can be 
highly quickly above 1 TBit / s. Discussing the difficulties of achieving both high-
speed encoding and high-speed learning. The storage is small, integrated and 
consistent with current technology of semiconductors. If done, it will progress data 
processing and computing technology to a quicker pace of application. 
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 Introduction: - 
Chip-to-chip interconnection is the first significant implementation of high-
speed storage. Its aim is to pass information in the longest feasible moment 
from one semiconductor processor to another. In a silicon chip electrical 
storage, such as Dynamic Random Access Memory (DRAM)[1]–[3], Static 
Random Access Memory ([4]–[6]), Phase Change Memory (PRAM)[7], [8], 
Flash, Resistive Random Access Memory (ReRAM)[9]–[11], and Magneto 
resistive Random Access Memory (MRAM)[12]–[14]. The moderate velocity 
within the chip for data transfer is acceptable and does not limit a high velocity 
of total data transfer within a chip.  
 

 Memory Design and Fabrication: - 
The memory is made up of micro-sized memory cells built into a 
semiconductor wafer. Each cell will store a bit of data. Each chamber has 
three components: an optical waveguide, a semiconductor-made picture 
sensor, and a ferromagnetic steel Nano magnet. In the case of MTJ memory, 
two layers, separated by a tunnel barrier, are used instead of a single layer of 
ferromagnetic metal. Figure 2 shows a prototype memory cell manufactured 
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on GaAs substratum. The waveguide of AlGaAs is clear for heat of 
anywhere 800 nm. It is used to supply the memory cell with the optical 
pulses. The p-i-n GaAs photo-detector is manufactured in addition to the 
AlGaAs waveguide. The Nano magnet’s magnitude is tiny enough to be a 
single-domain state, and along its easy axis it has two stable magnetization 
paths. The information are collected in the Nano magnet as a magnetized 
path. The Nano magnet also functions as the photo-detector's top contact. 

 
 

 Conclusion: - 
Using the magneto-optical (MO) impact of magnetization-dependent failure, 
high-speed viewing can be performed. We have experimentally demonstrated 
the read-out of sizes larger than 1 m Nano magnets with a high SNR and a high 
on / off ratio. In the case of a 1 mm or smaller nonmagnetic diameter, however, 
the on / off ratio and the SNR decrease sharply. This makes it difficult for Nano 
magnets of a smaller size to use this MO read-out method. The problem can be 
solved using a Nano magnet spin-injection into an optical amplifier's gain 
region. The spin-polarized electrons, injected into the amplifier from a Nano 
magnet, spread through the amplifier over a larger volume. 
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