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Design and Simulation of ARM Processor with Floating Point
Instructions
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Abstract Floating point arithmetic in microprocessor is the computation of addition, subtraction,
multiplication, and division of floating point data to improve accuracy. In general, when designing a
processor, floating point instructions are often excluded because of its complexity and only integer
instructions are provided. However, in order to carry out the computations for not only engineering and
technical operations but also artificial intelligence and neural networks that are in the spotlight today,
floating point operations must be included. In this paper, we design a 32-bit ARMv4 family of processors
with floating-point arithmetic instructions using VHDL and verify with ModelSim. As a result, ARM's

floating point instructions are successfully executed.
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Table 2. The instruction set of the Designed ARM

processor
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AND EOR SUB RSB ADD ADC SBC RSC
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ASR RRX ROR
BIC MVN
=4 MUL MLA UMULL UMLAL SMULL SMLAL
e STR LDR STRB LDRB STRH LDRH
LDRSB LDRSH
7] B BL
| VMOV VADD VSUB VMUL VDIV
a := . X mantissa;
b := "01" & y mantissa;
for i in 25 downto 0 loop
p := a b;
if ( p(24)='0" ) then
glai)e="1";
a :=p;
else
g(1):="0"7
end if;
a := a(23 downto 0) & '0'; -- shift left
end loop;
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Fig. 4. ModelSim simulation waves of ARM processor with floating point operations
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