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Memory in an embedded system
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• All embedded devices have some type of 

memory

• Role in the system:

• Program (code) storage for the CPU

• Data storage for both CPU and Peripherals

• Two types of memory

• Volatile: Contents lost when device is 

powered down

• Non-volatile: Contents preserved when 

device is powered down

• Volatile

• SRAM

• DRAM

• Caches

• Non-volatile

• Flash

• FRAM

• ROMProcessor/Microcontroller
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• Memory bus transfers data to different areas 

of the device

• Bus can be multiplexed depending on the 

device



Topic Volatile Non

Endurance Limitless changes to memory 

contents

Capped in the range of tens of 

thousands changes

Writes Direct from CPU Requires special operations to 

change contents

Speed Faster, up to CPU max 

operating frequency

Slower, less than CPU max 

operating frequency

Retention between power 

cycling

No Yes

Typical tradeoffs between memory types
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(SRAM) -Volatile (Flash)



Typical memory allocations
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Decimal value = 

-1.22881872048e+303
Double Grouping of multiple 

Words(64, 128, etc) 

Decimal value = 

1.0759593e+33
Float Grouping of multiple 

words(32, 64, etc) 

Bit Binary Value 0(b) or 

1(b)

10 kilobits = 10Kb

Byte Grouping of 8 bits 10 kilobytes = 10KB

Word Grouping of multiple 

bits(16, 32, 64, etc

10 kilowords = 10KW

Decimal value = 

1,985,229,328
Long Grouping of multiple 

words(32, 64, 

Term Definition Example

Memory terminology
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0 x 3 2 1 0

0 x 7 6 5 4 3 2 1 0

0 b

0 x 1 0

etc)

)

0 x 7 6 5 4 3 2 1 0

0 x F E D C B A 9 8

0 x 7 6 5 4 3 2 1 0



CCS Memory Window
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Load / Save / FillContinuous RefreshRefresh

Memory Type

AddressDatatype
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To find more Microcontroller and 
Processor technical resources and 
search products, visit 
https://www.ti.com/microcontrollers-
mcus-processors/overview.html.

https://www.ti.com/microcontrollers-mcus-processors/overview.html

