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ABSTRACT

In the past, control and monitor of a large number of instruments is a specialized area, which requires an expensive
dedicated module to implement. However, with the recent development of embedded technology, various products
capable of performing M&C (Monitor and Control) have been released, and the scope of application is expanding.
Accordingly, it is possible to more easily build a small M&C environment than before. In this paper, we discussed a
method to replace the M&C of the VLBI system, which had to be implemented through a specialized hardware product,
with an inexpensive general imbeded technology. Memory based data transmission, reception and storage is a
technology that is already generalized not only in VLBI but also in the network field, and more effective M&C can be
implemented when some items of Ethernet are optimized for the VLBI (Very Long Baseline Interferometer) system
environment. In this paper, we discuss in depth the design and implementation for the multidrop based IoT architecture.

IIYE
Multi-Drop Ethernet, M&C, VLBI Instrument, 12C
HE =& olgul, M&C, VLBI A&7, 12C

* WAKMKL : stEHEATY HESFI|SHEH + Received : Oct. 31, 2020, Revised : Nov. 23, 2020, Accepted : Dec. 15, 2020
H o+ 2020 10. 3t « Corresponding Author : Min-Syu Song

cEyetg g 2020 11, 23 Technology Center for Astronomy and Space Science, Korea Astronomy and
AR ERE S 2020, 12 15 Space Science Institute,

Email : mksong@kasi.re.kr

1159




JKIECS, vol. 15, no. 06, 1159-1168, 2020

. M2
ofel ol Wl QEEFUES ASI AT
W OR ) RS VU] BEw 2 7%
W) AE A, AT MENT 7129 s o

Hule] A g & Ad 109 dzk Az %Oﬂ
A g olful e e R Bk Alo] Azl F
o] F&HEE GO, FF 43 AHFHAA 2
| FRITHL]. v wir R e,
A S E Tl A A4S
FH ARE Aolsly] Y £xzE MCUMicro
Controller Unit) ‘gl 4 12C(Inter Integrated Circuit)
SPI(Serial Peripheral Interface) 7]¥te] EA1S F&
ah= "ol el 2ola TH2].

Az FokllA F=w2 g oluule Al

€ daEfUEs midon zﬂow ¥ 9l
l

e g% A Aoz 4y
UE Azd, FUE

=)

o

5
1

ol
rl+1

ul

_,d
rr
o3t
o

0130 10 —hﬂ =)

oH ProﬁNet Ethernet/IP EtherCat
o HAbo] &4 F R oAy
15 7ol BHAs g d4

Aol H# shx]o] iR Nk E’_E
o Je¥ 7tx, gHS Ha=
ok o2, MIHEste] ¢
dA VLBIGIA <FEILE
E9] &= Hu A

ins
T2 i

all
e
lm r

o
oo
&

l—‘
=

2,
lr

rot [
L
oL AN

.E

o
-
N
-
o
i)

o Hr 2 ki off
o
1o
ro
[>

beicA
i
i

ol
N
2
r>~l
r'\(
2y
RS
N

RuTE
fo
.0,
[
m
4t
r_ﬂ_

jate
=
2
e
2
>
k1
%
i
£
Ho
fitl
Mo
b
ox
o

=tH45]. olH
olgle A5H 4
ool ek So] g
M go] Ao

rsL ok
e
rg
)
>
\l |
i
o,
e
[t
=
[
o 1
>

= Al2E n d EE ynlo]lx A
ol2 93 ZAow I2C, SPIZ} dE AMgH I gith
[2]. 8kAwF o] F EZREZLS oA 7|%Etg o] df
Z A& FHAAAE AT R0z syl w
2} malloc &5 & °l&% T4 wWEy dgo]
=3

AL Ak FARG Al wE g
oFstaL 0}”E1 gAE Sl Aok

E7b Sold A% B o] 7}

o4 J
o
i
a
m

= H
“s3ttHe]
olo]| ma} B =Fo|xE= 7+ VLBI Ale|ES A}
AR FA7E Ed dEgEE o2 e
3 A57t 4 JIAE %’"—DJ_E tjujo] 2o A B}

& 724 0}_ IoT(Internet

2o g SAd el AyE AT AR
olof 2ol 7] Wil ﬂﬂﬁf’ﬂ el Al eeksla
3gelA Blg wARY A 1% oT op7laAS
WSk, A AR olEAE Jes
AR 2E Al B2 MAUS 8 7)Esga
5gelA AE3 A FF ALl djs) =1z @
ot

% ki

FAeE 4 ) 21 3
B2 QA Yol T2 AL A% o]
HolA) whaEe] AHE mEe oW $Res] B
galo] Eelm F71o] WwEe| ool WAT AS F
gl I8 mEde] FAlol BegaAAE Bt
QAT Eg 2Eo| Wil wel o]F o] &
M&C o AAge W go] 28Hm A o 4
s %‘aow 287407 ot A% FHajop @

>
fol

Ryl
Nt om oot lo

o

=

=
2,
tlo
do
:(’)é
ool

rlr a

[e]

= s

7* "3733 fﬂolxl Aoz A= vt &
A RS-485 &AlS FdsAT FF olE
FLCR=IR R e ) e

FAE 7Fsdel s =



VLBI Al=8 Ale] 8 RYEE 43 QE=F oty 7]it IoT op71€A] A7

B

. — TXV
Multidrop based Two-Pairs Ethernet /—, [HJRx.

B B e
1l 1l

Master

= RJAEEFHE] Je Ayt &R E S H
st o2 VLBIE <938+ KVN(Korean VLBI
Network)ol Al Z tjdd Asiss FdEyste] 9

Hub= FA719] A5 Ale], RUHE o & JIZEF
Slave Slave Sleve Slave Slave HES Jige 157 Wed Efstn §4 SEF
15Mbps® % FE3ttH4]. =3 F 34 deo]7l 50m
8 1 HEISE ofoul Jjutel AlAE odZ 2 Yx o=t Exoz oAdel Egy 4o
Fig. 1 Multidrop Ethernet based System Connection vl oe et -
Aol 7hssith wEbs mhaH, £YolB 3 ZH|S)
ZYY FERC HolHE $3AT 5 JdE Alad FEC] dAHL 4 EyolBe YFY ARIL whx
& oA o R ATGELHE] ol olgulel s H AolA dASHA weldE F dvd F= w2 A4t
A7E MEYDA dolA F4a Zedes gastn 98 ot & ke BES ARsHA Falk T)E
FTE 24 A ZEd diy], AEe wEsE o MCE VTAeR 7T 5 vk
CSMA/CD(Carrier Sense Multiple Access/Collision olgul FxHom ~H FH EE 2YAE
Detection) ZZEZo| 7|9tsl7] wliEolt}, ojefdt &+ A3 28 Fo dA& A, 2 T2E 3
Z oA A Al T R A oyl FAIS A (Point-To-Point) 202 STt
LLDP(Link Layer Detect Protocol) #&& %8 dlo] [8]. wetA dald Fxhol] wixd JA~EFHES] 4
A AAoz AR Z+ AlzE 7+ dolE BAS § ¢ VIS WwAHeR KBE 7 dAE 7S HE
=&t gitk o] W slellA 7 REoE 2¥E A9 AlolE AXo] oidsd] HBsiAa, fA #HeEle &
A7 WAEH 28 Wi 293 dew o4 b AL /o ¢ givh AR T8 B 2o v
shibe] Z2Ento] HolHE A4 £ uH9] ol FAEVF AAHI HolH FHAlA FES wiAT
g dah, 7 QAERWUES FE WA F 3§ Juid AFA g vl ZHAQ T 75
ZF Ao olgdl AS FHyE B 3y Eeto]l HIle] Rk, AREARAl o o] A
oA FEo] MASA &S AAGHE gL o]  FF F Uk A=, opFolw, g=uE o] T
ol Wa7hs At ke 7EE e 9HdE AladS Z&dto] A4 AR F3E el
Al ALgHTE, M&C EEg o= M = lx AHzd
AlzEl Aol @ mUEHYS g8 apE deEga Ao #E &4 A SosAE it
& FEsta I A9 AFAdA 53tE of &g Al
< Adste HordTF Hobe Abg @l vla o
. A|AE A
SDA
SCL
TX+ TX- RX+ RX- -

. | o

112 (314 5 67 o]
77 77 77 |
| L=

(11213 4[5 678
%-%F%-%-

HERrEan
i =i

GPIO
HEADER "
a8 2 HElEF YoM ot - £

Blols 7k £XHA ololg &4

GPIO
HEADER

GPIO
HEADER

A BN 7Y

Fig. 2 Line Configuration for Sequential Data Transmission / Reception between Master and Slave in
Multidrop method
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