Today'’s topics

Components of a computer
CPU -
(Memory)

(Input)
(Output)
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Inside the Processor (CPU)

Datapath: performs operations on data
Control: sequences datapath, memory, ...
Cache memory
Small fast SRAM memory for immmediate
access to data
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START

Set program counter contents to address of
the first instruction code of the program

FETCH - get instruction code from memory at
address = program counter contents

w

ADVANCE program counter to point to the
A address of the next instruction

I

DECODE - determine which instruction is
defined by the code just fetched

v

EXECUT E - perform the action for the code
decoded (execute the instruction)

!

Figure 3.3 Detailed von Neumann cycle sequence

A



Syntax:

ADD{<cond>}{S} <Rd>, <Rn>, <shifter_operand>

Encoding:
31|30]|29|28| 27|26 |25]|24]23|22|21]|20|19]|18[17|16|15]{14|13|12]{11|10| 9|8 |7|6|5][4[3|2[1]0
cond O0[0|1[O0O]|T]O|O]|S Rn Rd shifter operand




31|30(29|28(27|26|25|24|23(22|21|20[19]18|17|16[15|14|13[12|11|10| 9|8 | 7|6 |5|4|3|2]1]0O
Multiply (accumulate)] cond ojo]|oO 0|0|A|S Rd Rn Rs 110({0(1 Rm
Multiply (accumulate) longl  cond o|o|o 1|{U|A|S| RA_MSW | Rd_LSW Rn 110|0]1 Rm
Branch and exchange| cond ojojof1]|o|O|T1|O|T1|1]|1]| 1{1|1(1]1|1]1|{0]|0O(O]1 Rn
Single data swap| cond ojo|of1|0|B|O]O Rn Rd o|o|o|Of1|0(O]|1 Rm
Halfword data transfer, register offsetf  cond O|0O|O(P|U|O|W]|L Rn Rd olo|o|Of1|0O(1]1 Rm
Halfword data transfer, inmediate offsetf  cond O|O|O(P|U|T|W|L Rn Rd offset [1|0([1]1 offset
Signed data transfer (byte/halfword)| cond O|O0|O(P|U|B|W|L Rn Rd addr_mode| 1|1 |H |1 [addr_mode
Data processing and PSR transfer]  cond 0/0|I| opcode |S Rn Rd operand2
Load/store register/unsigned byte|  cond O[1]|I|(P|U|B|W]|L Rn Rd addr_mode
Undefined|  cond o|1|1 1
Block data transfer] cond 1(0|0|P|U|O(W]|L Rn register list
Branch| cond 110]1]L offset
Coprocessor data transfer,  cond 1({1|0|P|{U[N[W]|L Rn CRd CP# offset
Coprocessor data operation| cond 1{1]1]|0 CP opcode CRn CRd CP# cP |0 CRm
Coprocessor register transfer]  cond 1({1]1]|0[CPopc |L CRn Rd CP# cCP |1 CRm
Software interrupt{  cond Ol ignored by processor




Inside the Processor

Al2 processor

- Small Cores

- DDR Logic
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