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1. INTRODUCTION
We know various terms of memories uses in the computer depend upon our requirement. Using EEPROM we store the solid-state memory technologies of ROM, CACHE and BIOS, which are available in the chip forms. For data storage hard disk

Floppy disks and tapes are uses the magnetic storage technology. In this type of magnetic storage devices there are moving parts, so in this shape also they are big. Due to decreasing the size of storage devices there is need for reducing the size of memory. So, now days in the type of memories are available in the market. Flash memory is one of the storage devices available in the market.

A flash memory is a solid-state electronic memory, but instead of using like a RAM, we can use as a data storage hard disk. Now days flash memory is using for data storage in the digital cameras and cell phones, MP3 players, PDA. First future of flash memory is small size and second future is it has not contained any mechanical devices so the problem with this device is less.

Flash memory also working like an EEPROM chip. There is no difference between EEPROM and flash memory in case of using their technology. In case of changing the data in EEPROM, we uses special PROM burner but in flash memory we uses software programs to change the memory.

Like not RAM losses data when computer offs, flash memory like as bios chip and again we can change by using software it has a future like we can operate more than one byte but EEPROM can operate only on one byte. So, it can replace in the case of hard disk.

1.1 Flash Memory      

Flash Memory is a solid State non-volatile Memory device which is used to store the information in 0’s and 1’s like as Ram. Memory is capable of retaining digit information under certain conditions. This retained material might be operational code or data files, or a combination of two. 
2. HISTORY

Flash memory (both NOR and NAND types) was invented by Dr. Fujio Masuoka while working for Toshiba in 1984. According to Toshiba, the name "flash" was suggested by Dr. Masuoka's colleague, Mr. Shoji Ariizumi, because the erasure process of the memory contents reminded him of a flash of a camera. Dr. Masuoka presented the invention at the IEEE 1984 International Electron Devices Meeting (IEDM) held in San Francisco, California. Intel saw the massive potential of the invention and introduced the first commercial NOR type flash chip in 1988.

NOR-based flash has long erase and write times, but provides full address and data buses, allowing random access to any memory location. This makes it a suitable replacement for older ROM chips, which are used to store program code that rarely needs to be updated, such as a computer's BIOS or the firmware of set-top boxes.

 Its endurance is 10,000 to 1,000,000 erase cycles.[citation needed] NOR-based flash was the basis of early flash-based removable media; CompactFlash was originally based on it, though later cards moved to less expensive NAND flash.

Toshiba announced NAND flash at ISSCC in 1989. It has faster erase and write times, and requires a smaller chip area per cell, thus allowing greater storage densities and lower costs per bit than NOR flash; it also has up to ten times the endurance of NOR flash. However, the I/O interface of NAND flash does not provide a random-access external address bus. Rather, data must be read on a block-wise basis, with typical block sizes of hundreds to thousands of bits. 

This makes NAND flash unsuitable to replace program ROM, since most microprocessors and microcontrollers cannot directly execute programs stored in memory without random access. 

The ideal memory subsystem optimizes density, preserves critical material in a nonvolatile condition, is easy to program and reprogram, can be read fast, and is cost-effective for the application. Some of memory technologies meet one or more of these requirements very well, but offsetting limitations can prevent the product from becoming a genuine solution, especially in newer applications.

2.1 Technical over view of Flash Memory

Flash memory is not a non-volatile memory using NOR technology, which allows the user to electrically program and erase information. Intel flash memory uses memory cells similar to an EPROM, but with a much thinner, precisely grown oxide between the floating gate and the source. Flash programming occurs when electrons are placed on the floating gate. 
2.2 Programming and Erasing

Programming on Intel flash is most commonly done in a byte or word wide mode. However, several devices provide 32 byte write buffers. These buffers allow data to be queued in advance for up to 2 microns effective byte programming speeds. Eraser of the flash device is done through a block erase command Completion time is dependent upon the block size and technology. Functions, such as program-suspend program-resume, erase-suspend and erase-resume, allow the device to pause and read data, and then resume the previous operations. Intel flash memory provides several enabled features that optimize code, increase system performance and help to protect the integrity of the information stored on the device.

The Common Flash Interface (CFI) and Status registers are features used for code optimization. The CFI query register contains non-alterable data about the component, such as block sizes, density, X8/X16 and electrical specifications. 
 
Think of these features as a data book on a chip that allows the software to adapt to several different devices by passing variable from the CFI registers. Additionally the status register is used to query the operating status of the device during programming, erase and suspend modes.
2.3 Data Protection
Protection of the nonvolatile data in flash device has always been an important consideration. Several Intel flash products features dynamic hard ware block locking, so that critical code can be get secured while no locked blocked are programmed and erased. This locking scheme offers two levels of protections. This first allows software only control of block locking (useful for frequently changed data blocks). 

While this second requires hardware interactions before locking can be changed, protecting infrequently changed code blocks. This locking capability is different by product family.
2.4 Security

Security is at the forefront of many applications, and several Intel flash products are now equipped with two 64-bit OTP protection registers. These one time programmable registers can be used to increase system secured, Intel factories program a Unique, unchangeable 64-bit number into OTP and the Custer as desired can program the other 64-bit register. Once programmed, the customer segment can be locked to prevent further the reprogramming. The OTP information can be used for manufacturing tractability and/or a small-encrypted security key for system authentication. 

3. FEATURES & COMPARISONS
                Semiconductor devices are commonly classified in about six categories. SRAM, DRAM, ROM, EPROM, EEPROM, & FLASH MEMORY (flash EEPROMS). 
Some of the technologies are better than others for certain jobs in digital systems. Following is a brief description of these technologies.

SRAM-high access speed, read / write require continues power (volatile memory)

Low density, high cost.

DRAM - good access speed read / write volatile memory + a need for refresh Circuitry, high density, lowest cost, RAM type used inmost modern pc.

ROM- high density, nonvolatile (cannot be altered), reliable, low cost especially at high cost.

EPROM- high density, no volatile (cannot be updated although not easily), ultraviolet Erasable before reprogramming.

EEPROM - nonvolatile but electrically erasable by bytes for reprogramming, low density, high cost.

FLASH - very high density , low power , nonvolatile but rewrite able (bit by bit ) within the digital system, fairly new and developing technology holding great promise as a solid state hard drive , can be portable ( like floppy disk ) in memory card form.
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Fig: 1
Above figure suggests 3 important characteristics of a semiconductor memory represented by 3 circles.
                  .  NONVOLATILE

                  .  HIGH DENSITY

                  .  CAPACITY OF BEING ELECTRICALLY UPDATED.

Notice that the newer flash memory has the best combination of non-volatibility, high density and read/write capability (electrically updated). Flash memory is a developing technology and it can be expected that density will go up. And the price will fall, making the technology widely applied.
SPEED: Flash memory cards are available in different speeds. Some are specified the approximate transfer rate of the card such as 2 MB per second, 12 MB per second, etc. The exact speed of these cards depends on which definition of "megabyte" the marketer has chosen to use.

Many cards are simply rated 100x, 130x, 200x, etc. For these cards the base assumption is that 1x is equal to 150 kibibytes per second. This was the speed at which the first CD drives could transfer information, which was adopted as the reference speed for flash memory cards. Thus, when comparing a 100x card to a card capable of 12 MiB per second the following calculations are useful:

150 KiB x 100 = 15000 KiB per second = 14.65 MiB per second.

Therefore, the 100x card is 14.65 MiB per second, which is faster than the card that is measured at 12 MiB per second. Common flash memory parts (individual internal components or "chips") range widely in capacity from kilobits to several gigabits each. Multiple chips are often arrayed to achieve higher capacities for use in devices such as the iPod nano or SanDisk Sansa e200. The capacity of flash chips generally follows Moore's Law because they are produced with the same processes used to manufacture other integrated circuits. However, there have also been jumps beyond Moore's Law due to innovations in technology.

In 2005, Toshiba and SanDisk developed a NAND flash chip capable of storing 1 GB of data using Multi-level Cell (MLC) technology, capable of storing 2 bits of data per cell. In September 2005, Samsung Electronics announced that it had developed the world’s first 2 GB chip.
In March 2006, Samsung announced flash hard drives with a capacity of 4 GB, essentially the same order of magnitude as smaller laptop hard drives, and in September 2006, Samsung announced an 8 GB chip produced using a 40 nm manufacturing process.
Flash memory products for end-users, such as memory cards and USB drives, were as of early 2008 widely available in capacities ranging from 512 megabytes to 32 gigabytes. The highest capacity is found in USB devices with a current record of 128 GB. Consumer flash drives typically have sizes measured in powers of two (e.g. 512 MB, 8 GB), but unlike DIMMs (and like hard drives) these sizes use decimal units. This means that a 1 GB flash drive (holding roughly 1,000,000,000 bytes) is less than twice the size of a 512 MB flash drive (holding roughly 512,000,000 bytes). In contrast a 1 GB DIMM (actually 1 GiB) is exactly twice the size of a 512 MB DIMM (actually 512 MiB).

Hitachi (formerly the OEM hard disk unit supplying IBM) has a competing hard-drive mechanism, the Microdrive, that can fit inside the shell of a type II CompactFlash card. It has a capacity up to 8 GB. There remain some aspects of flash-based SSDs that make the idea unattractive. Most importantly, the cost per gigabyte of flash memory remains significantly higher than that of platter-based hard drives. Although this ratio is decreasing rapidly for flash memory, it is not yet clear that flash memory will catch up to the capacities and affordability offered by platter-based storage. Still, research and development is sufficiently vigorous that it is not clear that it will not happen, either.

There is also some concern that the finite number of erase/write cycles of flash memory would render flash memory unable to support an operating system. This seems to be a decreasing issue as warranties on flash-based SSDs are approaching those of current hard drives. The basic concept behind flash file systems is: When the flash store is to be updated, the file system will write a new copy of the changed data over to a fresh block, remap the file pointers, then erase the old block later when it has time.

One of the earliest flash file systems was Microsoft's FFS2 (presumably preceded by FFS1), for use with MS-DOS in the early 1990s.

Around 1994, the PCMCIA, an industry group ,approved the Flash Translation Layer (FTL) specification, which allowed a Linear Flash device to look like a FAT disk, but still have effective wear levelling. Other commercial systems such as FlashFX and FlashFX Pro by Datalight were created to avoid patent concerns with FTL.

JFFS was the first flash-specific file system for Linux, but it was quickly superseded by JFFS2, originally developed for NOR flash. Then YAFFS was released in 2002, dealing specifically with NAND flash, and JFFS2 was updated to support NAND flash too.

In practice, flash file systems are only used for "Memory Technology Devices" ("MTD"), which are embedded flash memories that do not have a controller. Removable flash memory cards and USB flash drives have built-in controllers to perform wear-levelling and error correction so use of a specific flash file system does not add any benefit. These removable flash memory devices use the FAT file system to allow universal compatibility with computers, cameras, PDAs and other portable devices with memory card slots or ports.

4. WORKING
                  Flash memory is a type of EEPROM chip. It has a grid of columns and rows with a cell that has two transistors at each intersection. The two transistors are separated from each other by a thin oxide layer. One of the transistors is known as a FLOATING GATE, and the other is known as CONTROL GATE. 
The Floating gate’s only link to the row, or WORDLINE, is through the control gate. As long as this link is in place, the cell has a value of 1. To change the value to a 0 requires a curious process called FOWLERNORDHEIM TUNNELING. “Tunneling” is used to alter the placement of electrons in the floating gate. An electrical charge, usually 10 to 13 volts, is applied to the floating gate. This charge comes from the column, or BITLINE, enter the floating gate and DRAINS to a ground.

              This charge causes the floating- gate transistor to act likes an electron gun. The excited electrons are pushed through and trapped on other side of the thin oxide layer, giving it a negative charge. These negative charged electrons act as a barrier between the control gate and the floating gate. A special device called CELL SENSOR monitors the level of the charge passing through the floating gate. If the flow through the gate is greater than 50 percent of the charge, it has a value of 1. When the charge passing through drops below the percent threshold, the value changes to 0.a blank EEPROM has all of the gates fully open , giving each cell a value to 1. The electrons in the cells of a Flash memory chip can be returned to normal ( “1” ) by the application of an electric field , a higher voltage charge, flash memory uses in – circuit wiring to apply the electric field either to the entire chip or to predetermined sections known as BLOCKS. This erases the targeted area of the chip, which can then be flash memory works much faster than traditional EEPROMS because instead   
4.1 Technologies
Intel has two highly reliable flash technologies based on the same core memory cell.

The first technology is the original single bit/cell flash memory that allows a single bit of information to be stored in each cell (1= erased     and 0 = programmed).

The second and most recent technology is called multi-level cell structure used in Intel; this technology allows two bits of information to be stored in a single transistor. Precision is the key to storing two bits per cell. Programming a cell (charge placement) and reading (sensing) must be precisely controlled in order to have four states within a single transistor. Multi – level cell memory is a neither reliable NOR- based architecture ideally suited for high – density applications.

5. ADVANTAGES
In common micro systems the control unit of the computer would direct the hard drive or floppy disk drive to transfer a file or files to the RAM (probably DRAM in most systems).

This takes quite a bit of time. 

++ Dr. Chang-Gyu Hwang, president and CEO of Samsung Electronics’ Semiconductor Business, said.

Samsung’s 16 GB flash product is a multi-level cell (MLC) NAND memory. The 16 GB NAND density was achieved with the industry first use of 50nm technology directly applicable to mass production processes and by using Samsung’s proprietary 3D-transistor architecture. The finer geometry substantially reduces the noise level between cells and enables continued migration of storage platforms, the company said, but declined to release any additional details concerning the product as well as mass production timeframe.

6. ACCESS TIME
Access time is the time in seconds it takes to retrieve a piece of data from memory.
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Various bulks storage devices are compared on an access time/storage capacity basis

                                                        Fig: 2 Storage Capacities

From the figure the highest performance (shortest access time) device on the chart is Flash memory card.  The disadvantage of Flash memory card is the high cost. Mechanical methods of storing data (paper tape or punched cards) have the lowest performance and as such have been phased out for most applications. Magnetic tape and Digital Audio Tape (DAP) have poor access time but have very large storage capacity at low cost.

Hard disks are extremelSy popular because of their ease of use, large storage capacity, good access time, reasonable cost universal usage. Floppy disks continue to be popular because they are easy to use, are available for a very low cost are portable have medium access time and are used universally. Optical storage shows promise because of high storage capacity, low cost and moderate access times. Flash memory cards are an emerging technology, providing excellent access time and good storage capacities but they are still a bit expensive.

Flash EEPROMS semiconductor memories devices may replace floppy and hard disk 0ROM cartridge used on some home video games.

7. APPLICATIONS
Serial flash:  Serial flash is a small, low-power flash memory that uses a serial interface, typically SPI, for sequential data access. When incorporated into an embedded system, serial flash requires fewer wires on the PCB than parallel flash memories, since it transmits and receives data one bit at a time. This may permit a reduction in board space, power consumption, and total system cost.
There are several reasons why a serial device, with fewer external pins than a parallel device, can significantly reduce overall cost:
•
Many ASICs are pad-limited, meaning that the size of the die is constrained by the number of wire bond pads, rather than the complexity and number of gates used for the device logic. Eliminating bond pads thus permits a more compact integrated circuit, this increases the number of dies that may be fabricated on a wafer, and thus reduces the cost per die. 

•
Reducing the number of external pins also reduces assembly and packaging costs. A serial device may be packaged in a smaller and simpler package than a parallel device. 

•
Smaller and lower pin-count packages occupy reduced PCB area. 

•
Lower pin-count devices simplify PCB routing.
1
Smart Cards:   SSFDC (solid state floppy disk card) popularly named as SMART CARD and developed by Toshiba Institute. Dimensions of smart card are 45 mm length, 37 mm width, and 1 mm thick.
It is in match box size and has thickness as a credit card. By manufacturing the smart media card memory cells on plastic wrapper has a capacity between 2MB and 128MB. It is in small size and card weight is very less. It can read 256 or 512 bytes data at a one time. It’s cards access speed is very high. Due to no hard cover we have to take care. These smart cards can uses in devices where only read/writes. It cannot use like other types of removable storage devices. These are two models available using 5vand 3.3v respectively. These two are not compatible.

Compact Flash: It is type of flash memory using more in tthe digital cameras. Depending on the technology. Used by Scandisk Institute in 1994, different companies manufacturing their own compact flash cards. The thickness of these cards is three times greater than the smart cards and it has a difference to the smart card. In the smart card there is arranged memory cells but has no control card on it. There is a memory card on the compact flash card and these are kept in the hard cover.
Due to this it has more quality than the smart card. It is one of the reasons for increased the thickness.  The compact flash cards are available in two types of thickness having 43 mm width, 36 mm length. Type 1 having 3.3mm thickness and type ii is 5.5mm thickness. If any digital device has type 1 slot, we cannot use type ii in that device. But if any device contains type ii, type 1 can uses in that. Due to having thickness high, their capacity also high and memory controller on it, more complexity for manufacturing. Compact flash cards are available from 8mb to 1 GB. 
Memory Stick: In 1999 Sony Company manufactured these types of flash memory cards for using in digital cameras. These are available in different sizes having 4mb to 128mb and these are faster than any other flash memory cards. First Sony Company has introduced these types of memory sticks for using in digital cameras and video cameras.
PC Cards: It is also one of the products of the flash memory but it is used as notebooks in the computers. These cards are manufactured depend on the technology of PCMCIA (personal computer memory card international Association) these cards can be used in any book note computer but it must has a PCMCIA slot.  These cards can be available as type 1 with a less thickness and type 2 with more thickness or type 3 cards. Type 1 PC has a thickness of 3mm, type 11 with 5mm, type 3 with 10.5mm. In all notebooks either type 3 or type 2 or type 1 can use at a time.
Nonvolatile memory solutions enable better system performance and lower power consumption as well as facilitate additional benefits such as smaller form factors, quieter systems and improved robustness, said Liam Quinn, director of communications for technology strategy and architecture at Dell. Dell looks forward to working with industry partners and extending the benefits NVMHCI will bring to our customers. Hard disks are extremely popular because of their ease of use, large storage capacity, good access time, reasonable cost universal usage. 
Floppy disks continue to be popular because they are easy to use, are available for a very low cost are portable have medium access time and are used universally. Optical storage shows promise because of high storage capacity, low cost and moderate access times. Flash memory cards are an emerging technology, providing excellent access time and good storage capacities but they are still a bit expensive. 
It is in match box size and has thickness as a credit card. By manufacturing the smart media card memory cells on plastic wrapper has a capacity between 2MB and 128MB. It is in small size and card weight is very less. It can read 256 or 512 bytes data at a one time. Its cards access speed is very high. Due to no hard cover we have to take care. 
These smart cards can uses in devices where only read/writes. It cannot use like other types of removable storage devices. These are two models available using 5vand 3.3v respectively. These two are not compatible.
8. CONCLUSION
This memory is a weightless memory. It increases the speed of the device. But it is limited size. Flash memories are accepted to be widely used in laptop computer and even may eventually replace the bulky power high disk drive. The newer Flash memories have the potential of becoming a “universal” storage device.

Flash EEPROM or flash memories are an emerging memory technology, which will become even more popularly in the future. Flash memory have many desirable characteristics including being non-volatile, in system rewrite able high reliable and having low power consumption.
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