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Abstract

In this paper, a floating-point processor which satisfied the subset of the proposed IEEE
standard has been designed and realized by TTL chips. This processor consists of a floating-
point arithmetic unit and a control sequencer. AHPL has been used in the design of sequencer.
The execution times for the arithmetic operations were measured and compared with other
microprocessor. The results had shown faster operations compared to the Z-80 processor.
Though this processor was built by TTL chips, it could be fabricated as a one-chip processor.
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Table 1. Meaning of notations.
Notation Meaning
SIR Instruction Register Switch
SA A Operand Switch
S B B Operand Switch
I R T Instruction Register
| as A Operand Sign
AM A Operand Mantissa Register
AE A Operand Exponent Register
b s B Operand sign
BM B Operand Mantissa Register
BE B Operand Exponent Register
c s Result Sign
ER 1 A Operand Exponent Register
ER 2 B Operand Exponent Register
MC Loop Counter
MQ Multiplier and Quotient Register
elf Exponent Link Flag
If Mantissa Link Flag
Error Error sign
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Fig. 1. Algorithms of floating-point addition and subtraction.
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Fig.2. Algorithms of floating-point multiplication and division.
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Fig. 3. Block diagram of the floating-point clock

arithmetic unit.
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Table 2. Mode control table of AM register. M -7 - . -

e ¢ a2 4 @ A A a4
ADD —3. 3747835 —3. 3747833
Action Control Signal [Clear| S 1| S 0
SUB —3. 4997282 —3. 4997283

A+SA 1 H | H| H

Ve B " TR MUL 0. 2147342 —0. 2147339

as, AM« 0 23, 68, 72 L X X DIV —55. 020236 —55. 020301
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AMo:22+0, AM 0: 21 27,76 L H iii) A=0. 4218479 B=—6. 8775296
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AM g:gp =AM |30 0 48,84,86,97,100) H | # | L SIUB 7. 2993784 7. 2993775
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Photo 1. Completed system on breadboards.
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Table 3. Comparison of experimental and calculated

values.
i) A=0. 0537071 B=3. 9982457
sra— S 4 g A | A & A
ADD 4. 0519523 4. 0519528
SUB —3. 9445385 —3. 9445386
MUL 0. 2147342 0.2147341
D1V 0. 0134326 0. 0134326
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Table 4. Execution times of arithmetic operations

on the designed processor.

4 & od Ak T states Time (usec)
ADD | 5 T 13.75

SUB 55 T 13.75

MUL 64 T 16

DIV | 15T 36. 25

Z3 F3b4 | 4MHz
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Table 5. Execution time of arithmetic operations

on Z-80 microprocessor.

4 A4l T states Time (¢ sec)
ADD 1704 T 852
SUB 1704 T 852
MUL 2019 T 1009. 5

L DIV 2281°T 1140.5

dlele] 2=k 16 bit
Abgole] 1 Z-80 assembly language
Clock F3t4 . 2MHz
B 6. #&i" Helz|9h INTEL 8232 Zz4l49
A 2j4] 7k w5
Table 6. Comparisons of execution times between
designed and Intel 8232 processors.

4R o L2 A A | Intel 8232 T2 A4 | B
ADD | 55 T 58 T 3T
SUB 55 T 56 T 1T
MUL 64 T 198 T 134 T
DIV 145 T 228 T 8T
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