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(Implementation of Ethernet-Based High-Speed Data Communication
for Multi-core DSP)
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Abstract :

We propose a high speed data communication method for motor drive systems with fast control cycle in

order to collect state wvariables of motor control without degrading control performance. Ethernet is chosen for

communication device, and multi-core DSP architecture is exploited for communication processing load distribution. The

communication program including network protocol stack and motor control program are assigned to two separate

cores, and data between two cores are exchanged using interrupt-based inter-process communication mechanism, which

enables to achieve a high-speed communication performance without degrading the motor control performance. The

performance of developed communication method is demonstrated by real experiments using TCP, UDP and Raw

Socket protocols in an experimental setup consisting of TI's TMS320F28388D motor control card and MS Windows PC.

Keywords
.M 8

DSP (Digital Signal Processor)b AEA 7], g,
Al MES A, 7PAAE ol 2 AMEEI glon YT
At ZokellAl DSPe E3Hs }&‘?3 Aoy Al~glE AAs
TAst7] A3 AREE A vk [1, 2] 53, HAE A A
12 Hg3 ouyx F&F9l Xﬂoi A
A 33 DSPY 58 A%

o] AA, 22 A7]e] EMI ZHE A3t T

N

of $§ obe] Ay S FaAYE AR ek,
el DSPE BE Aol $§ Pobe] mE Sefeln Axy
& 98 THAQ WY FFoR deiA k(3]

B 4% BE Seoln Axge FH 98 14
Alo] Fxo| FeESE 24, A%, BAtE A0 £ 2
APl A% g B4 A% a9 49 Frksa

it

2 AHg¥a 9E el o] DSPE L
P Ao QRS BAY TR

d @AE e

Aol W ;o] ebydA: vlolazzRAAe B4
Fohgol B 37 glo] AN A Y A7E
F8% eo] B gtk 53, e mof DSPE S
DSP o] % ARM ol& A9sta glo] tga £l

*Corresponding Author (jyc@pusan.ac.kr)

Received: Feb. 7, 2022, Revised: Mar. 6, 2022, Accepted: Mar. 15, 2022.
D.H. Nguyen: Pusan National University (M.S. Student)

J.Y. Choi: Pusan National University (Prof.)

B ATE AGEAALY (MOTIE) 2 AH171$% 7= (KEIT)
A7H] A 9lel] oF AT (No. 20012815).

© IEMEK J. Embed. Sys. Appl. 2022 Jun. 17(3) 185-190
ISSN : 1975-5066
http://dx.doi.org/10.14372/IEMEK.2022.17.3.185

: Ethernet, Multi-core DSP, TCP, UDP, Raw socket

lo o Ho g @
ot
o
in!
pee)
N
r]I
=l
1p
o,
o

=
Communication) HIAYFS AFE-3te] F
deoleE ugkstt} [8]. #e PC dE ioi DSP RE=E=
TAEE 438 345 F=3 1 TCP, UDP, Raw Socket
ZREFZS A= AA Holg B4 AYE Fstan A
9 Ase B4 2 wmste] FAD ol A B4 By

gl

o 4% 2 AP AFA,
A =) e e vk T ZellA s olvull &
A& o]gsto] uk fﬂollﬂ {%01 7hsstEs WE 510
A H
A H

3t }, I gollAe= A" 1%
. Raw Socket ZEFAZ 7]

wro 2 e u 77k 4o éx} g Ay Veg 7)edt
th IV Zolde e 3o] DSP RE¢ PCE FAE B4
Ad B4E FHy FAE B UHS sty 294
g BAgh V Ao A2E =&

II. % HOJE] S8 = &

DSP= HAE dolHE A, 24 2 &4

ibqo 2 D
7 gla w24 B9 UAY ol A A)%e
2% 54 vielazzmza Aol DSPE Folzl ol



186 HE| 20| DSPE

AArew AYstal wa AR dloly AY dee Alw
gt RZEOIE AMESt] VoS Al ZRagY &
= 54E HErn (9]

ot A aE Ao] o] 23 A T A B ZrEZe
A& Q) o Qlate] DSP 7|W AlAglo A 14 F
A B Ao gaelEe wAld AT = e Ve
ol AastA HUk ol Aol 7|E & 0] DSP
= A% AR oHd e AR EAIE F gl
w ool d wAE S5st7] fls) WE s DSPrF s
o] ZAIHItE WE o] DSP+ H% & AFE 4%5S
b= i s e B S e R R R R
< UEta Qlek (101 ole sk HE so] DSPE 7|wtew
ojtjul AAE o] &sle] 1&HOR HolEE HWET F e
A Y ¥ T 2E ved 2ol Agtdt

B =R dE] 3ol DSP BERXA TI AR
TMS320F28383D MCU (Microcontroller unit)& 23+ 4
4  F83D A F=EE AEste]  ARggh
TMS320F28388D MCU+= 2709] 32-hit C28x DSP Fol&

E3kata glo] ZF FojolA 200MHz £E& A3 g 7%
S A3} =3k 125MHzol A 52 ARM Cortex—M4
IZAME 7Wo R 3= 5HZHQA CM  (Connectivity

Manager) o1& gtk CM o= AA| A&
Flash W28 %2 SRAMS E3] F2sl== F28388D #lof
FhEe] o5 x| eke] doly 4l dEHH ) AE A8 =
HHoz Aojd 4= Qla o= CM FojolM 9 A9}
dolg LS s HgHez AT & e Ae

oujge. WA CM Folzh 9% Axskel BA AdZ

iy

Fasta et C28x DSP ol AARE Alojd HF
g 4 9la iﬂﬂ% g Ze H5S DA

olfule E&A ¥, 1uE B, Fdd EEZA9
e o o]: 3 FHo A3 A oM E Wol AEE
A BAl A 2 ZREFo|t) o]#e ojfule £ =
oA Aletet= ad dlojE Bl FHe| A3t slsolgt
st WE] Fof DSP 7|Nte 2 314 dlolE F4e T
#at7] flste] ot V]S AlE gtk

= olgul B8 A
Za7] 9% CM 3ol Hi wE Aol Teaw AyYs
i B L

DSP 3'0101]/\1 NEBQE} CM o]¢} C28x o] Alojdl A&
T MR E AREste] dlolE dEe] FEL T MR

g)+ RxData &7+ TxData &7to= Hexo] FaHET
] PCoF C28x Ao 3ol Abel9 dlolg HE AdES

FHastelr] Sl v 22 WHoR HolHE

S8t olcfyl 7|ut

2% Hole S4 7

Shared Memory

CM core
(communication)

C28x DSP core
(control)

: TxData i
| (state Variable)[ T i
| ' Ethernet-Based PC
MO;E’T Control| &+ . ......... Communication
rograrm, Program

RxData
(Management) |

a1 el 2o JJE S =

=)

Fig. 1. Multi-core DSP-based communication structure
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