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Introduction to Hardware
Memory
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Agenda

● External memory in IoT product

● Types of semiconductor memory

● Comparison between memories

● Specification 
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Types of Memory

● Volatile

○ RAM

○ Cache

● Non volatile

○ Multi Time Programmable (MTP) and One Time Programmable (OTP)

■ EEPROM (Electrically Erasable Programmable ROM)

■ Flash

● NAND

● NOR

■ FRAM (Ferroelectric RAM)
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Memory Comparison
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FRAM Flash EEPROM

Non-volatile Yes Yes Yes

Write 

endurance

1015 ~ 500,000 ~ 1000,000

Write speed 10 ms 30µs (NAND 

flash) ,120ns 

( NOR Flash)

2 s

Average active 

power 

(µA/MHz)

80 260 10 mA

Source : https://www.digikey.in/en/articles/the-fundamentals-of-

embedded-memory
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EEPROM
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Source: AT24C512C Microchip Datasheet
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NOR Flash
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Source :Winbond 25Q128 Datasheet
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NAND Flash
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Source : Winbond W25N01GV – Flash5 Mikroelectronica
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Internal Flash (OTP)
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Source : https://www.dialog-

semiconductor.com/sites/default/files/da14585_datasheet_3v3.pdf
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FRAM
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Source: CY15B104QCY15B104Q Datasheet CypressSource: https://www.arrow.com/en/reference-designs/mikroe-2768-fram-

2-click-board-based-on-cy15b104q-4-mbit-512k-x-8-serial-

fram/0731e3d68ebb548750fe1d3f1e6b1b4e
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The End
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