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Advanced Microcontroller Bus Architecture
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Abstract Microcontroller (MCU) is designed to properly utilize each module through
programming by connecting various modules to Advanced Microcontroller Bus Architecture
(AMBA). General-purpose MCUs are designed for consumers to use them appropriately in their
research or industry area. However, in a specific area such as networking and Al autonomous
vehicles, it is necessary to design MCU suitable for the field directly. However, there is a
significant barrier for most consumers to directly design an MCU. In this paper, we provide a
development guideline that can easily design an MCU for education or research purpose. First,
we introduce AMBA system with open IPs, and we verify that the module operates properly
through AMBA and interrupt operation. Finally, the MCU system is designed as an on-chip.
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Fig. 1 Control System Diagram.
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Fig. 2 AHBCTRL Block Diagram.
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Table 2 Area of The Proposed Design.

Area (um?)
LEON3 251,486
DSU 20,667
AHBTRACE 42,064
AHBUART 44,314
AHBCTRL 6,442
GRGPIO 14,747
AHB/APB Bridge 15,646
IRQMP 10,430
AHB Status 5,298
Total 411,127
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Table 3 Power of The Proposed Design.

Power (mW)
FPGA ASIC
LEON3 471 1540
DSU 012 1.78
AHBTRACE 153 290
AHBUART 0.76 209
AHBCTRL 0.87 1.01
GRGPIO 0.14 1.01
AHB/APB Bridge 012 045
IRQMP 0.44 1.18
AHB Status 0.03 0.46
Total 5L11 26.28
Ratio x1.94 x1.00
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