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MOTIVATION

ARM processors are frequently used in 
application specific integrated circuits (ASICs).
Major applications:
Telecommunication
Data communication
Portable Computing
Automotive
Information Systems
Imaging



DEVELOPMENT OF THE CHIP

Research on ARM processors
Coding the architecture (Verilog)
Synthesis with scan chain (Synopsys DC)
Test pattern generation (Tetramax)
Place & Route (Astro)
Post layout verification (Verilog)
DRC & LVS verification (Calibre)



ARCHITECTURE



IO Signals



INSTRUCTION SET
Instruction Set is consisted of 34 instructions which can be divided into 12 groups:

1. Data processing 
2. PSR (Program Status Register) transfer 
3. Multiply 
4. Single data swap 
5. Single data transfer 
6. Undefined Instruction 
7. Block data transfer 
8. Branch 
9. Coprocessor data transfer 
10. Coprocessor data operation 
11. Coprocessor register transfer 
12. Software interrupt 



Conditional Execution



Components of the Processor

Read registers
Write register
Address register
Incrementer 
Register bank
Multiplier
Shifter
ALU
Controller



Read Registers
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Multiplier
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ALU



Architecture of the ALU



Controller

Instruction decoding
FSM
Interrupt handler
Pipeline Registers



FSM - Data Processing



FSM - Multiply

mul = 000; Rd = Rm x Rs
mul = 001; Rd = Rm x Rs + Rn



FSM – Single Load



FSM – Multiple Transfer



Coprocessor Register Transfer



Interrupt Handler
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SYNTHESIS



Optimization



Optimization



Optimization
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ALU before being modified
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ALU after being modified
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PLACE & ROUTE

DRC has 0 error count.
LVS check has passed.
Post layout simulation has no timing 
violations.



Layout with Bonding Diagram



SIMULATION RESULTS

Load Instruction
Multiply Instruction



Load – Instruction decoding



Load – Cycle 1



Load – Cycle 2



Load – Cycle 3



Multiply – Decoding, Multiplier, 
Multiplicand



Multiply – Multiplicand is shifted left in 
each cycle according to Booth’s 
algorithm



Multiply – Multiplier is shifted right 2 
bits in each cycle



Multiply – The instruction completes 
when the shifted multiplier becomes 
zero



Multiply – The result is on ALU bus



CONCLUSION
(Max frequency before optimizations: 70Mhz)



THANK YOU


