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Latest Cortex A series CPUs

Cortex-M3 Micro-architecture Features



ARMv8 64-bit Architecture
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A72 has 3.5 times performance gain over A15. Pair with A53 to get big.Little
Architecture. A73 introduced in 2016.



ARMv8 Cortex A72/A73 (2010-2015/2016)
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ARM Cortex A73 Performance
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ARM Cortex-A73 claimed to be up to 10 percent faster than the A72.
A73 uses 20% less power than A72 for same process/frequency.
3GHz on a 10nm SoC & 2.8GHz on a 16nm SoC is achievable with A73.



Cortex A75
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Cortex-A75
execute up to 3 
instructions per 
clock cycle. A75 
boasts
7 execution units, 
two load/stores, 
two NEON & FPU, a 
BPU and two 
integer cores.



Latest – Cortex A510, A710 and X2
Armv9 Generation
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ARMv7 ISA – Data Processing
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ARMv7 ISA – Data Processing

(8)



ARMv7 ISA
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ARMv7 Suffixes

• Instructions do not update the PSR unless a suffix 
‘S’ is appended to the instruction
• i.e. ADD vs ADDS

• Exceptions: Compare (CMP) and Test (TST, TEQ etc)

• Write to the PSR directly

• 16b Thumb Instructions 
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ARMv7 Suffixes

• For Memory accesses, also has suffixes appended 
to instruction to indicate size of the word to be 
loaded or stored

• i.e. LDR(size).W
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ARMv7 Conditional Execution and 
Suffixes

• Can execute individual instructions 
conditionally based on the condition flags 
set by previous instruction(s).

• Cond Execution can be invoked by:
• Using conditional branches
• Adding condition code suffixes to 

instructions
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ARMv7 Conditional Execution & 
Suffixes

• Conditional Branches

(13)

BNE, BLT, BGT etc



ARMv7 Conditional Execution and 
Suffixes

• IF-Then-Else structures (IT Blocks)

• Handle small conditional code

• Used to avoid branch penalties

• Maximum 4 conditionally executed 
instructions

• I = IF, T = Then, E = Else
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ARMv7 Conditional Execution and 
Suffixes

Example of ITTEE block

(15)

I

T

T

E

E



ARMv7 Conditional Execution and 
Suffixes

Example of ITTEE block
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ARMv7 Conditional Execution
and Suffixes

• Instruction Suffixes

(17)



Bit-Banding

• Address 0x20000000 = SRAM

• 0x40000000 = Peripheral = external RAM, devices, 
vendor specific memory etc
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Bit-Banding - LPC 17xx
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Bit-Banding

Bit Band Word Address =  

Bit Band Alias Base Address + (Byte Offset * 32) + (Bit Number * 4)    (1)

Byte Offset = Bit's Bit Band Base Address - Bit Band Base Address         (2)

where:

Byte Offset
Bit's Bit Band Base Address - the base address for the targeted SRAM or peripheral register (i.e. the effective 

address of the port) (= real address)

Bit Band Base Address - for SRAM = 0x20000000, for Peripherals = 0x40000000

Bit Band Alias Base Address - for SRAM = 0x22000000, for Peripherals = 0x42000000

Bit Number - the bit position of the targeted register (i.e., pin of the port)
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Benefits of Bit-Banding
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