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Abstract

ARM Cortex-MO DesignStart provided by ARM is cost-free design development suit targeting for designing and
prototyping SoC with Cortex-MO core. In this paper, we presents a method how to implement a custom system
design using ARM Cortex-MO DesignStart. First, hardware elements for ARM Cortex-M0 DesginStart is analyzed
focusing on bus and memory map, and next software toolchain is explained to clarify the translating process from
high level language to binary machine language. As an example of the custom system, UART system operated with
Cortex-MO is designed and simulated.
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Fig. 1. ARM Cortex-MO DesignStart Configuration.
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Fig. 2. CMSDK MCU Configuration.
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Fig. 3. CMSDK MCU Memory Map.
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Fig. 5. UART System based on ARM Cortex-M0.
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Fig. 7. UART simulation result.
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Fig. 8. FPGA implementation result.
O3 8 FPGA 73 &1t

A Abhex) Y 3
== 1% 53 o] HejA
J‘F/] of 2713tHm ZeA] W= FE A
ofoll A o] MEE2A FA%T 27| F8°
Ao A ol = MSP(Main Stack Pointer), 2]A1
S #(Reset Handler)9} 22 A AH2l#54d & 733
A dd 25 29 69 7IEd o Aol 2=
7 FA == oA A= “LABCAS” 2= ASCI
oo & A4 o2 FAlstal FAlsdvh. 19 7

£ Cored]l Eo1€ “LABCAS”#+ ASCIIH| o] € 7}

R

119

919.010ns = 927.690ns
UARTI1el #g53 UART Algd 548 F4
UART29| 215 += dde] A4S e Q.
F7FH o2 17 79 UART 8 HIE 9] A <A ko]
8680 nso]al o] o] HA¢E 115207028 A A3 W
ol 9tAl UART Algld FAlo] FalH il a5
golst 4 gith o 19 82 AZS 9o A

(490)

28 t]zelS Intel FPGA DE2-115 B =o] +&
F Al2='lg HolFal 9tk FPGA R =% 50MHz
Fu4-2 E28+9 oW Baudrate: 115200bps®E &
Ttk FPGA & Ay %3 Al Ed ol Ay
o} FUsS A5t

ARM Cortex-MO DesignStart[6]= ¢=3l% o9}
W77 3 Z=Z MCUS FPGA e 2 |
bASHA A~ A28 AAZE 7hs st

References

[1] Y. J. Min and C. Y. Choi, “ICT Industry and
in the 4th Industrial
Revolution,” E-biz, 21, 2, pp. 103-118, 2020.
DOI: 10.20462/TeBS.2020.04.21.2.103

[2] K. Y. Ahn, “FuriosaAl-developing specialized
Al chips,”

Policy Trend Analysis

Communications of Korean Institute



120

of Information Scientists and Engineers, Vol.38,
No.3, pp.37-38, 2020.

[3] STMicroelectronics, “Product,” https://www.
st.com/content/st_com/en.html

[4] ARM, “Processor,” https://developer.arm.com/
ip-products/processors

[5] ARM, “CortexTM-MO Devices Generic User
Guide,” 20009.

[6] ARM, “Arm® Cortex®-M0 DesignStartTM
Eval Revision: r2p0,” 2017.

[7]1 J. Norhuzaimin and H. H. Maimun, “The
design of high speed UART,” 2005 Asia-Pacific
Conference on Applied Electromagnetics. IEEE,
2005. DOL: 10.1109/APACE.2005.1607831.

[8] ARM, “Cortex-M System Design Kit Technical
Reference Manual,” 2011.

[9] Y. Joseph, The Definitive Guide to ARM®
Cortex®-M0 and Cortex—-MO+ Processors. Academic
Press, 2015.

[10] ARM, “AMBA 3 APB Protocol Specification
v2.0,” 2008.

[11] ARM, “AMBA 3 AHB-Lite Protocol Specification
v1.0,” 2008.

[12] Y. Yamagata and A. Yamawaki, “An Evaluation
of Burst Transfer Inferred by a High-level Synthesis
Tool,” TENCON 2018-2018 IEEE Region 10
Conference. IEEE, 2018.

DOI: 10.1109/TENCON.2018.8650448

[13] G. Y. Jeong, J. S. Park, and S. C. Kim, “A
Study on Multiplier Architectures Optimized for
32-bit RISC Processor with 3-Stage Pipeline,”
The Institute of Electronics and Information
Engineers, pp.123-130, 2004.

[14] V. Kumar, “Embedded Programming with
the GNU Toolchain,” 2011.

[15] ARM, “ARM® Compiler v5.06 for uVision®
Version 5,” 2015.

[16] ARM, “Procedure Call Standard for the Arm
Architecture,” 20109.

[171 ARM, “ARM® Compiler armasm User Guide
v6.6,” 2016.

(491)

j.inst.Korean.electr.electron.eng.Vol.24,No.2,486 ~491, June 2020

—— BIOGRAPHY |

Sungryoung Lee (Member)

2019 : BS degree in Electronics
Engineering, Chungnam National

University.

2020~ : MS degree in Electronics
Engineering, Chungnam National
University.

Hoyong Yoo (Member)
2010 : BS degree in Electrical &
Electronic Engineering, Yonsei
T
id
S
S
‘ v . 2016 : Ph.D. degree in Electronics
z Engineering, KAIST
2016 : Researcher, Samsung Electronics.

2016~ : Assistant Professor, Chungnam National
University

University
2012 : MS degree in Electronics
Engineering, KAIST



