KRSA-T-2021-4002-R0

T KRSA-T-2021-4002-R0
“ A SA|AE & E X AulA| Al78 20211117

(Protocol for Railroad Signaling System) o] 2023 12.29

2849
o] 42 I EFE(o]sH TR ot grh)o A gt HEANSA~HTE JIH o)A E
3k Aoid AW ASH2] (Point to point Protocol)ol] thale] % &3k}

1 o] 74L& A4 FAAFX(CTC)S LDTS9 F=H = FFFZ4(KRS SG 0015) A=}
AEGA(EIS) Atele] ARAEFLA ] HEsh= g 7|Eo R gt}

2) o] FAL CTCY CTC BAAMH S LDTS Alolo] AR AFWA o 2 &o] 7Hs3di)
(thak, o] A LDTSE CTC EAAB 2, EISE LDTSE H53lo] AL&5 A o))

3) o] AL EISst 8 Abolo] R Gy A el #go] 7hsd.
(thyk, o] A9 LDTS E& CTCE HF34A =2 EISE EISE A& A #rt})

4) o] AL EIS9 HFshdA €9 7Ig RAI=R(H71du7|eA 9 =9, TLDS, 4

PHZAA7], HEARAA 5) Atelo] AR DS Ao A go] 7hs sttt

(

1.2 &0 & 2%

1) CTC : €255 A o] & A (Centralized Traffic Control)

2) LDTS : 94 B A= (Local Data Transmission System)
A ANEAA7 e AAE FHZA, CTCEHE Aoy E e A4 wol EISZ A3}
i, EISERE dF&He JHAdRE 53 CTCE dEsioh

3) EIS : A#}d % %] (Electronic Interlocking System)
LDTS=ZH-H Xﬂoﬂ‘jé%‘é FAlst] A2, As7] 5 A A AYE Aostal A
ARES LDTSZE AH3,

4) TLDS : A%3] 2 7] 53 %X (Track circuit Level Detection System)

Aws 2o 47149 54S el Begeld 98 V15 AAES s 34

_11m

5) CRC : 835X AHCyclic Redundancy Check)
6) TX : o] ¥ % (Transmitter)
7) RX : dlo]&¥ 421 (Receiver)
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8) STX : &l ~E X A (Start of Text)

9) ETX : 812 EZ(End of Text)

10) ACK : #2l-8 % (Acknowledgement)
11) NAK : A3 (Negative Acknowledgement)
12) MSB : #4}¢]H] E(Most Significant Bit)

13) LSB : #3}l¢IH] E(Least Significant Bit)
14) FCS : 28 433 A4 (Frame Check Sequence)

15) CU : #AAALE3}A] & (Current Unused)

N

16) DB @ #8575 A 98 (Data Bus Connector)

17) 1P : %7] &% (Initial Polling)

18) IR : %7] - (Initial Response)

19) BS Req : ®lo] 2270 2 4 (Base scan Request)
20) Data Length : dlo]¥ Z o]

21) Sequence No. : Al HE

22) Message Type @ WA A &2

23) Data : dl°]H

2. AgAs @ FEA
EIA-RS Serial Communications
KRS SG 0062 2= 3 A A (HAYH HHASH2A])

an

3. 9827
LDTS®} EIS AFo]¢] QEjHo] A YA 742 RS—422 WA 07 slojof 54 AT T2
o3 2}

31 A% =

311 833 A%
1) de]<(Full Duplex) Hl-57] Algld =2
2) ol = CRC-16

3) dloly x
7F) 1 Start Bit
1}) 8 Data Bits



t}) 1 Stop Bit
2}) No Parity Bit
4) vlolEQ] Ao W HEFTA

49l HEMMSB)YIA #H3&Fe] HE(LSB)Z o 1

CmpelEE 8 HE 2§
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1
R

o ool Ao} an], A% eA
W3 o] Agatelof @),

=g ek
L
|
B7(I\/IS|B) | ‘ ‘ | | B|O(LSB)
a9 1. v E doly A9
312 29 A%
D A A< RS 422 ¥
2) Nz
7F) &4 "olE @ TX+, TX-
1) 21 dlolEl @ RX+, RX-
313 Hdl A A=
LDTS®} EIS Atele] ol AFEAg = 100 mE 23t A= ¢k At
3.1.4 LDTSS} EIS H<& dxbol] Al&3tE 991 DB AYEHE 283 38 A8 TXE, 7HI 84
ol RX=Z Aostr, v ¥} 2t
\
o ©
. o - RX+
® RX-
° >

1% 2. DB-9 RS—422 #4lE]

32 A% WAX AR
321 A%vAA A eyt ol
3},

=49

=i}
B

A of v Al #] <F

WA A 2 55 o] oF
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X Z2/H0of RX
LDTS EIS
RX TX

A

H Al/ES I (ACK)

7% 3. LDTS & EIS #A]#A A%

3.2.2 LDTSEHYH EIS=+ a3 28 wAIA7E &5 olofF g}
) AlAEAA] L 2, AR Ao, FASTN(PFEA 23 Ao, dAHE A
T ol #AHF HAA
) 3 WAIA] ¢ EIS] A AEE 873 vAA
3) FAAR  FAE FE T8 55 H wHAA
3.2.3 EIS2%H LDTSZ+ tUa3 & vAIA 7} dF s ojof gt
D @ AsAdu 5] Jeigdr v
2) Aloiw ol gk && WA
3) EISO FeiAr mAA
33 A% Z2EZ
331 A% Z2EZ ZAA 7 F

D A% vAAe Zage A% % o] PYES A% =S Agolok gt
2) EIS+= CTC %=+ AT shdA AU
3) EIS+ 7|E ﬂ—r/\]
S)el AW ARE PAT 5
500ms™1,000ms F7]= & sto]oF g},
) A9 A% w 1 5% ES
CIC E AFa3A0) 834 A%sa, 7e 9PN 2Fo e wol 2 4
Faholof et
5) WAA Zely FRE et g

Data Sequence Message
STX Length No. Type Data CRC ETX
1 byte | 1 byte 1 byte 1 byte N byte 2 byte 1 byte

a9 4. wAA] 2 2
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7h STX

(1) W& - wiAA Zde] Alaes dERT

(2) ®7] : 0x02
) Data Length

(1) W& wIAA 9] Zo]E e

(2) 3£7] : 'Message Type' Th&EHE 'CRC’ $7hA19] 'Data’ =9 Zolg niol

2 FAE

WA A o] Aol FHd 500 vlo]ERZ A|gtaln wA]x]e] Zo]7t 256 Hfo|
4w Sequence No.9| 79 HEMSB)E ME(Set)ste] A gt}

o)) WAl X o] ZAo|7} 257H}o]Eo]al,  Sequence No7} 0x01¥ o : 0x81& A &Ht}
t}) Sequence No.

(1) W& = vAA e AE

(3)

2 (A U=
ol Ho

THE YERIT
(2) 7] ¢+ 0x00~0x7FE Ab&ste] g wAlA] Zegle] ddo] st AHs HE
sty F7keto]oF gt
2}) Message Type
(1) W& AFEofx= wAIA o] FA5 o3t
(2) 7] : 3517 3529 <jdic}
nl) Station No.
STX inzh Se‘gglce M%zzaege St;t;n Data | CRC | ETX
1 byte | 1 byte 1 byte 1 byte 1byte N byte 2 byte 1 byte

(1) W€ : Station No.&= EIS™H T 3}d=x
AEsgA oA HelEe= He =

&

Zroll Wk ¥ = AHHolt}, Station No.&=
t}.

(2) 7] : Station No.2] 9= 1757}# o]t}
¥ 2 EAe o]sl HAlA] Z

x99 AWl Station No.& Agstr, EIS™8% 844
Zrell =

v}) Data

(1) W& -
(2) dloly ZHel=

NAK, %% (polling))¥d 7%

AR CRC

(1) & :

Message Type U5 Station No.& F7}sfo]oF gk},

Al %
=

A A% ole g oulely] Data’ Bre] Qol= A5

A 500 HlolER A|dEn S ol AL
dolg Zolx ‘0o ® alojol .

OT

A& A A oy AES fste] ARSET
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(2) 4§ : 'Data Length’ BERE 'CRC’ ¥= npz oA Adrlolee] s 7

Faholof At

(3) CRC(low) H}o]EE WA HEstal 1 v CRC(high) Hlo|ES HEsto]of gt
o) ETX
(1) W& @ mA A ZE o] wA g UER
(2) 7] @ 0x03
3.4 WA A BF A
HAIA] ZEA = 7| o2 X -t 7](Stop-and-wait) T 5 A o2& ALE3Fo]of g},
3.4.1 A=
D #wAA ASEso dedEe fsA dedE =5 FristoloF g
=2 ol9 tha Fde vy g

2) dHAES f8l b= A== CRC-16 2

naE =
7} CRC-16 : X16 + X15 + X2 + 1
3.4.2 A
2 Ao 82 LDTSTEIS, CTCTLDTS, EISTHFs4*| k] F41 whale 4851 7]
B} QRA|~EL Ho]lAanl ARE FU|HoR HAFgor B Ao Hox AL &
=t}

1) Z5Ao] dnt
78 A 2="le] %713k AlolE LDTSo| o&f wA A A
g HA Ao digte] SHS FozEN TS AlZet

o

4o] AlZEm EISE LDTSY =

h) LDTSZEE EIS7F WA AE
GS AEset FA AA ] oyHE =

g tlolE 7t 9le 4% 2 DATAR SHdt

=

A gew 5
g =

HIAIAL AR ol H 7 AEE 5 NAK &

th) &9 (polling) B+ Alo] WAIAE 2 EISe HAAE 4

st} (LDTS-EIS only)
B FAZdME A% WAA zde] BETX)el A5HW vz erolv(a s ¢ 1
[sec)E ERA A 3, FAZo|AE 4 WAA] Ze e AZHSTX)o] 44l
B0 AFHAEAES B9l

{7 Eolm(a R 1 [sechE BAAA wAA7} %
shelof @t}
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AS

\ \ETX ACK
) STX w \ /
AR

<
40

<l
F

| A 4]

1|

)

O A& HEFZ=(CRC ZE) AAAA oH7F HE9 4%

@ WAIA] A E2= W5 o] 7p A A9

1|

o = wWAA] Z

o
™

@ AR TRHA

2) AAE Ao

A =™, 337k A

)

HE o

A2

o#HdE, Al

F“\
%

Eis

: CRC mZE 9

Case 1

I\\AS\

»
»

ACK

STX

NAK

STx ETX

\\/

Al NAK A%

CIror

\ A/

=
=

&3
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Case I : A Ro] 28 51&ol% ETX/ 4454 2= 3¢

AS AS
=Ip) \ \
N N

STX ETX K sTtxX ETX ACK

. \\f N/

“ error

v

% 7. A R ZATA NAK A%

(2) F25AA AR E AEI FAlo A S Eo|HE X—.”\W]Fi, o] Efolw AH
Al ko] At E FAFo 2R ot o] gl 4
alarm
--
l\AS FAS l\AS /
=S40 ~

1
v

<
<
—
<

I3 8. A S A A HAIR AQASE

F SR WA 2T A4S

-
T

A (Alarm) * gl sl o st} o]
o]

3) FHARE fHolE

7}) CTColl A EISY AEHARE Quo)lEsty] sty d4sl= LDTSY Z8 WA A=

e 2o

(1) Z9(Polling) MAA : vpz A eje} waele] Ws7h Qi AeSol o 7]
A9l QulolE 24 HAA

(2) %27]% % (Initial Polling) WA A] : A|2" 27| 7]& 2 A|2"H Q7] 5A] BE A

HAR dulelES g 2% wAA
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) £ WAAE BN Foe @F 2406 oheh 250~500 mse] WA A
shofo} gt

W CTCY A4 %3 WAAS YA 7= 275 1,000 ~ 1,500 mse #Welol A 47
shofo} @,

4 ARz WEe] Bl

A MEE AFHE AAAL] £A2 9 A0, W 0x00~0x7Fo] T,

) A2 W LDTSOA A%ehs oS eAdl e felE s Ao, BIS
A et EAe AAx WEd SRS slojob A ol E So] AW~ WS
7} 0x10¢1 WA XS LDTS7}F xJié}‘?ﬂ EISE 0x10 Al HeE 713 $H(ACK,

NAK, gHolE)S LDTSE A$stA .
) A|F 2 HE7F Ox7Fe] =gsh ?, g WAIAE AES A¢E 0x01 AlEE HE

= 7R A "k
2 Hx B4 A e FAoEt F AHES 27 wE AEA HEE 0x0002 A}
&3t

of of gttt
5) 2713t WiAA BE
7b) 1P# LRE Z7]d CTC(EE LDTS)9F LDTS(®:+= EIS) 1te] A48 gelsta
LDTS(®= EIS)9 2714 HE F218t7] 9g dxfo|t}.
W) LP WA Aol &d e A de]dE(Element) 52 A$ata, oS FA3 =9
M= LDTS(EE EIS)Y %27 & dAEsteoor st
) LRE §41%8 CTC(EE LDTS)E= BS Req. WAAE AEatar, o]& A8 SolA =
BS Rsp.& $93ic}

2} o] = dukx el E(polling) WAIA S AEEH, o] A% So|A= ACK & 2
tolEl 2 ¢walt}

b)) %7] ZZ(polling)/Meol =270 SF/LDTS A AA WAAE A3t ZE mAAS
AE A, o]F FAT S dAEs A3 dolerE S 45 2 dHolHE
St e A ACKE $H3tt)

b)) LDTSA AA Al 27|13 WAlA] &5& wEt
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CTC LDTS
(LDTS) (EIS)

< LP (Seq:0x00) element ==

LR (Seq:0x00)L.S)

e

/—’——_—__—___‘\_
BS Reqg. (Seq:0x01)
BS Rsp. (Seq:0x01)

\\__________/
. ]
Polling(Seq:0x02)

< ACK/R.D (Seq:0x02)

e —

% 9. CTC & LDTS < EIS HAIA AF 55

3.5 MAIA ¥4
HAA @A AEH = WA e W&ol met thgat Zol ERFskH, AEuakel] whet v
A A @A o] thE A A el ditt
3.5.1 LDTSeIAl EIS % CTCelA LDTS, #FsdAeA EIS® dEHe wAA 4L o
&3} 2o,
H A1 A & A A kS ‘Data’ =
0x10 %7] #% (Initial Polling) ™ A] A A=
0x20 Z % (Polling) "IAIA] (&, AF3 F3]4d) S18=)
0x22 AesdA F34d £ (Polling) ™A A A+
0x30 Aol (Control) HAIA| A=
0x40 npAE 22 (Master Clock) R
0x50 G (Train Number) R
0x60 o]~ A7 (Base Scan) Q7 HAA N
LDTS Al ZA w1
0x70 9L
(CTC — LDTS only)
0x80 TDE HA]A] =
0xBB LDTS Remote Reset(CTC—LDTS only) R

- EIS¢} A=34% 748 Message Type the-ol Station No.Z F7}afoF 3k}
- AF3AA = B doA AFod LDTS £+ CTCE AZF3AAE 7+ & 5 Ut
0x22v HJTstdAeA EISZ #3148 & 5 WAAE dF A

i

- EIS¢} fJFsbdA] o= 4] Data 350 = A2 ¥ofof gt}
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* A e LA B
0x10 ————>
A =T AP
et 48 __ Oxil EIS
A3 & 0x20 ————>
_ Ox21 ®E+ EIS
ACK
st 48 0x30 ———=>
{——— ACK EIS
53} o 0x22 ———=>
<{——— ACK EIS
- Alo] ARE oMt AE
* 248314 ol Al
Az} ofn] 0x20 ———>
0x21 &&= EIS
<___
ACK
53} o] 0x30 ———>
EIS
<——— ACK
- A FMe FeIHor A 0x20S AFI)
- 83 B A g A 0x22E dAE S

1) 7] #%(Initial Polling) ™A
7h) EIS7}F o] wWiAIA & o™ EIS 124 A8 RE LDTSE AEstes gt

W) 271E" MAA Zddd FEe v 2o

STX

Data
Length

Seq. No.

Message

Type

Data

CRC(Low)

CRC(High)

ETX

1byte

1byte

1byte

1byte

6byte

1byte

1byte

1byte

A WA dglHE(Element) 1D

@O Datal0][1] :
upx] 9t ol 2] E (Element) ID

@ Datal2][3] :
@ Datal4l[5] : & A2 HE(Element) 5
a =] &k

t}) '‘Data’ ZE=E LDTSOIA duoles 23 d
IDE el vlo]ER FAshe]of 3},

2}) EISol A= a9 e dedE(Element)ol] thaiAwt LDTSZ AEsho]of gt}

b)) JdelE 3 dlolE ko] Hul dHoly Zolg 29T A9 LDTSolAME o8 719
%71%% WAIAZ EISZ dEslo]ok gt}

EIS¢] " E(Element) A% &
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2) 2 (Polling) ™ A
7b) EIS7F o] wAlA & wrow wstyl AeEe] FRRS LDTSE dEstolof shv, ¥
stel AR7F Qe 4$ ACK'S $yélo]of 3t}
) E8 WAIA] ZEel FERE e 2k

STX | Data Length | Seq. No. | Message Type | CRC(Low) | CRC(High) | ETX

1byte 1byte 1byte 1byte 1byte 1byte 1byte
3) Ale] W AH]|
7H CTCZHY A9 #Ax 92 7]7]d 3t Alo] wA] A= LDTSE &3] EISZE
AgAr)

W) Ao MAA Zag] FaE thest 2k

STX |Data Length | Seq. No.|Message Type| Data |CRC(Low) | CRC (High) | ETX

1byte 1byte 1byte 1byte 4byte 1byte 1byte 1byte

* Datal0] : Ao} s2=(Control code)
* Data[1][2] : Alo1& 913 d2]™ E(Element) ID
« Data[3] : Ao}/ 8l (Control state)
4) wk=E =¥ (Master clock) HIA1A]
7h CTC= 2" 2 oeAr 5 2% AR 7ISAZ4S L7117 $ete] ntxy
299 BISE ddetofcl v, BISE vaE 298 548 29 viag 2o
AdAGstolof gtk (b, I A= FAF HAwol o qrt EIS®E & wAlA]
Z2 W48 & dojof &, a2 A&sHA geth)
) o] MAAlE VA e® 1Y 18] AAAIZH(A: 03:00A)el LDTS®Z -8 EISZ d%
sHAl B, A" 7lE, A AZE Lelal SA4l Aol A 3l & Ale = &gt
th 'Data’ B=9] %2 HEX' gow HAEgr}
eh) ntaE 28 wAA] ZHdd AR ved 2k

STX | Data Length | Seq. No.|Message Type| Data |CRC(Low) | CRC (High) | ETX
1byte 1byte 1byte 1byte Obbyte 1byte 1byte 1byte

-

¢ Data[0], Data[1] : d, € (<l: 20121d:0x0C, 11€:0x0B)
e Datal2], Datal3] : &, Al (d: 319:0x1F, 234]:0x17)
* Datal4], Data[5] @ <&, & (4! 58%:0x3A, 59%:0x3B)
5 €At WAl
7H A s Uﬂ/\]XHE CTC — LDTS — EISE Ad&stA v (&, AFsdx= ),
a2 A8k &, EIS7F #4383t B dAHsd s



)

th

2h)

@
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© @A s dste] FQdAel At s AR E A &gt

daRls AEe dE g AA A A% Y Al FA, AHA, gk Foll dis] CTCel
A FE3e] LDTS— EIS® A48 =2 3o}

daHE Fe] CTC, EIST 5718 a9 9 AA 3 Ax 7 45 Jofste] &9
stal, 71 9] AAas e CTCO EIS Al2=glo A 2] fIXAA 2 o]F A st

STX |Data Length |Seq. No.|Message Type| Data |CRC(Low)|CRC(High) | ETX

1byte 1byte 1byte 1byte N byte| 1lbyte 1byte 1byte

AT wAA] 7]sE HolH &

AAUE 4 WAA dolE Fx
Type | TW NO_1 | TW NO_2
1byte Sbyte Sbyte
* Type : 0xb1
« TW NO_1 @ WiA4dd dasoln, ASCI == SHFolE(CA™Z, '0'7'9)E
A8 ST

« TW NO_2 : ¥AHE daHso|H ASCII FE= 5HOJE(A'™Z, '0'79)E

- EISoAE dxpHs 4 WAAS 2 Al TW NO_1& g23&e] TW NO_2
; )

- CTCAAM+= Eza7t ald Foll F2sle] AALGAHS(TURN-ID)Z W7 A

4 WA AE).

AT 2] WA A doly Tz

Type | TW NO_1
1byte Sbyte

* Type : 0xb52
« TW NO_1 : 2HAlgld dapiisels, ASCI 3= 5uFolE(A™'Z, '0'7'9)E
AR acia=s
- EISel A= AHs A4 WAIAE 40 Al TW NO_1& st daiss

AATES s,

- CTCAME 97t $39 =4 F A7) A =3 AN A AAE Asd




KRSA-T-2021-4002-R0

Type | TW NO_1 | TW NO_2
1byte Sbyte Sbyte
* Type : 0x53
« TW NO_1 @ u&dd dabisolm, ASCI #= 5HFOIE(A'™'Z, '0'7'9)E
AL-g-gtet
« TW NO_2 : u&dd dabisolm, ASCI #= 5HFOIE(A'™'Z, '0'7'9)E
AL-g-gtet.
- EISA= A E wg wAAE 4 A TW NO_13% TW NO_2& ughd
T AEE T
- CTCAAM = dxiE wsgk A sldele] wdhe wd vAAE dEeta, o3
o wE Ae Y dor £4 WAAE HEdrt
@ s AA A AR WS A s dE wAIA HolE &
Type | TK Elm ID| TW NO_I
1byte 2byte Sbyte
* Type : 0xb4
« TK Elm ID : €xp 59 49 Adow, A% dedE(Element) IDE A&
Fia=y
« TW NO_1 : gzt s ol ASCI = 5HFO|E(A'™'Z, '0'7'9)E AL-&ghu}.
- CTCe} EIS7F 571std AA 3 A% a5 Fo dairs dak &9
2 olate] aF AAl A A= AF Al 9ok 2ol wMAAE HdFgrt
- CTCAA = F7Iste s Fo distd= 5 A4Y B o & 9
ol WA A& AEgeh
- CTCollM = 7ste dAHE ol thate] F4, A, sk flelA A og
FA, A, 1 AR E dE3

7hH Ex3 #A T AFARY FANEHE AAFoRr A sk AG§- o] WA
A 7F AsHo
W) LDTS(EE= EIS)E o HAAE Falstd 99 A ZAAHERE CTC (£

LDTS)Z HE3slefof iy,
1=D)

‘Data’ Z=9] 4L dHIE AFs Alztets AW E(Element) ID9F A w9}

d ] E (Element) IDE Z+7}+

e
-
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) Wolzs 2 @7 WAAS me FRE g 2.

STX |Data Length|Seq. No. |Message Type| Data |CRC(Low) | CRC(High) | ETX
1byte 1byte 1byte 1byte 4 byte 1byte 1byte

1byte

* Data[0][1] : A2} d2]E(Element) ID(2 H}o]E)

e Data[2][3] : »}A| % 2] E(Element) ID(2 1ol E)

7) LDTS Al AA 8- WAA
b ARed FAF LDTSS) A AAE sua & 4§ CTCAA LDTSZ A% Hh

W) LDTS= o] WiAAE FAlshd 22kQl/~dnte] Jes dAlstn dAZE 4oz

o] 7017 HHWEIL 471W LDTS AR vlAA % CTCR A% e,
o) Data’ D=9l P AAFuA S A WEE A

E’_

eh) Al AA o viAA e ZYdd FEe v 2

sTx | P g No | Message | p o | CRC(Low) | CRC(High) | ETX
Length Type
1byte 1byte 1byte 1byte 1 byte 1byte 1byte 1byte

 Datal0] : AAF2A = A WE A

1: 1412 @A), 0: 2A2 AH
8) TDE WA X

7}) CTCeolA LDTS= HujoF & TDEAEZ} s A5 dFdrh

) TDE WA A e] Ze o) 2= vhs3 2

STX | Data Length |Seq. No. M;jfsﬁ)aege Data |CRC(Low) |CRC(High) | ETX
1byte 1byte 1byte 1byte 19byte 1byte 1byte 1byte

* Datal0] : @& HS(DTS#)

» Data[1] @ Type(0x01=H%, 0x02=t] ~Z#o] &7, 0x03=F
0x04=%2} 0x05==%, 0x06=9F t]=Ed <))

e Datal[2] : Spare

*Datal3][4] : HF HZ

*Datal5] : & < F&A

e Datal6][7] : & 42 =&
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=

* Data[8] Datal11] : & &xF =2 9 F0A17}
* Data[12] : o542k T34
* Data[13][14] : B4 2t 55
* Data[15] "Datall8] : b5 A} =2 31 SA|Z)
9) LDTS €4 Al a7 wWAlA
71 a3 A FE LDTSe 974 gA(x713H)S staxt & 49 CTColA LDTSE
A&,

=

il
o
S,
_0|L
K
o
fuj
g

W) LDTSE o] #AAE FAlstd 14 =+ 27 37k A7 LDTS
Aena WAAE CTCE A% ath
) Data’ BEe FAL gAa A st Aol WEE A4,

) 2 A 8T WAIR e Zy e FxrE e poh

STX |Data Length| Seq. No. |Message Type| Data |CRC(Low) CRC)(H1gh ETX
1byte 1byte 1byte 1byte 1 byte 1byte 1byte 1byte

* Datal0] : @Atz af= Al M5 A%
1 1A 2A, oA Al
3.5.2 EISol A LDTS 2 EISol A FAZ34 %], EISAA 95-A 28 LDTSHA CTCE A4y =
AR F A o 2T
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H A K] 2] Ay ‘Data' I=| A|AH H AEJTE
EIS—LDTS
Ox11 27] Zg ST mAX A EIS—>H 534
LDTS—CTC
EIS—LDTS
0x21 ol djo] E (Update) ZA| AR IR EIS—>A =344
LDTS—CTC
EIS—LDTS
0x31 ACK N EIS—# %34
LDTS—CTC
EIS—LDTS
Ox41 NAK A= EIS—% %334
LDTS—CTC
EIS—>A 34
0x51 ol E/d= HA]#] A= EIS—># 7|41 7] <A
Al A~ H
Ho] A~ A~ 78 (Base Scan) R
1o L E
0Ox61 St Al X AT 58
0x71 LDTS 2 e B A= LDTS—CTC
i EIS—>H 534
0x81 APH S HW A A A=
EIS—7]E} 2] FA]| A H

D 27 &9 & wWAA
7B o] WA= CTC(HEE LDTS)®| Z71E" wWAAe] gk §Ho= LDTS(HEE
EIS)] 1, 27 A8 EE CTC(EE= LDTS)E dFate]ok gkt

W) 271Z29 ¢ wAA Zye FxE e gk

- CTC-LDTS7H
STX Data Seq. No. |[Message Type| Data |CRC Low) CRC (High ETX
Length )
1byte 1byte 1byte 1byte 1 byte 1byte 1byte 1byte

« Datal0] : LDTS 1, 24 A} BH(1 v}olE)
- LDTS-EIS7H
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STX Data Seq. No. Message Data | CRC(Low) |CRC(High)| ETX
Length Type
1byte 1byte 1byte 1byte 3 byte 1byte 1byte 1byte

e DatalO][1] : EIS & 2] E(Element) ID(2 H}o]E)
« Data[2] : EIS A EI3EA] FE(1 HlolE)

A F 8 A -EIST

Station

sTx | Paw Seq. |Message Data | CRC(Low) |CRC (tigh)| ETX
Length No. Type No.

1byte 1byte 1byte 1byte 1lbyte |3 byte 1byte 1byte 1byte

e DatalO][1] : EIS 8] 2] E(Element) ID(2 H}o]E)
« Data[2] : EIS A EI3EA] FE(1 HlolE)

2) AHlClE EAGE HWAA
7h) o] HAlA] = LDTS® %7]% ¥ (Initial polling)/#Wl o]~ =7 (Base scan) & 7/LDTSH|
AA wAAE AL g BEE A Aol thefA EHE FRIE ASA] o]l ik &
Ho g EISolA 7HAa = AHARES LDTS9 HFFA= dEshoof g,
) o] Ag+= Wad 7 deldE(Element) ID 2vfolE9} s A2 E(Element) 2]
el 1ulolES o dlo] AdtE e 7] WellA dEstolor o
) AddolE BAIARE WAIX] ZE Q) Fxe= o 2ok (b JAFSAAE AS Alole
Message Type Tt Station No.(lbyte)E F7}&to]oF 3ht})

STX |Data Length |Seq. No.|Message Type| Data |CRC(Low)|CRC(High) | ETX

1byte 1byte 1byte 1byte n byte 1byte 1byte 1byte

* Data[0][1] : &2 W E(Element) ID(2 H}o]E)

* Datal2] : el A E(1 Bl E)

¢ Data[n-2][n-1] : d2]WE(Element) ID(2 H}°]E)
* Data[n] : FE|E(1 HlolE)

3) ‘ACK’ H A A
7} LDTSZY-E Ao HAXE F23 EISE o|& Agsle] A5 vAA7} Z4d 45
ACK "IN A& LDTSS JFshgA =2 dEstofof ghrl
) ACK "iAA Zed 2% thed 2o (3, 1542 15 AlolE Message
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Type thS-9 Station No.(lbyte)E F7}3Fe]oF 3t}

STX | Data Length | Seq. No. | Message Type | CRC(Low) | CRC(High) | ETX

1byt
1byte 1byte 1byte 1byte 1byte 1byte
e
4) ‘NAK' wA] A
7H) LDTSZFH Ao WHAAE FAs 49 olE AHEste] dAF wA Ao A o &7}

A=E A5 EISt 43 "AAY AdEs 3] NAK "IAAE LDTS9 H<5
sPFA 2 dEsto]of gt

) NAK #A A =9 75
Type the-°l Station No.(1byte)

il
o
N
)
ol
ol
s
o
o)
ol
vl

STX | Data Length | Seq. No. | Message Type | CRC(Low) | CRC(High) ETX

1byte 1byte 1byte 1byte 1byte 1byte 1byte

WA A= HE3A 9] =7]Z 9 (Initial polling)/# o]~ =70 (Base scan)&7 M|
B WA Ao A o|HE/ L WA A 7F ASA] oo tid S

L) ol E/d oAl R] ;ﬂﬂ?:l = T 2ok
Messa Station ]
STX |Data Length |Seq. No.| ge Data |CRC(Low) | CRC(High) | ETX
T No.
ype
1byte 1byte 1byte | 1lbyte | 1byte |n byte 1byte 1byte 1byte
* Data[0] : o] E/<= #A] =] No.
* Data[l] : Argument 1
e Datal2] : Argument 2
e Data[n-2] : oWl E/<2 wW Al A No.

e Data[n-1] : Argument 1
e Dataln] : Argument 2
) JAFFA = AEsts oHE/dH WA A F/HE o5 2ok
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Data’ FE=
Me;sage Argument 1 Argument 2 Hesheal A w2 e
0.
010 1 or 2 0 [%d1] A TF 7}= 73}014
011 1or?2 10 Card W13 | [%d1]A] [%d2]¥ &2 Card ol
012 1 or 2 10 Card W13 | [%d1]A [%d2] Hd ﬁi%ﬂ%ﬂ Card %l
014 1 or 2 10 Card W13 | [%d1]A]l [%d2]1¥ %7 Card ¥4 &9
016 I0 Card & | IO Port W13 | [%d1]¥ $J2Card [ %d2]H%Port A EYA
017 1 or 2 10 Card W13 | [%d1]A [%d2]¥ 42 Card XLOH
021 0 0 System Run #+&
022 0 [%dl] A& FH5F
023 0 [%d1] A% A A
024 A= Element 1D 0 [%d1] 2% A FH+
025 0 [%d1] A% TTB A+
026 0 [%dl] A& TTB H4 HF
027 7% Element ID 0 [%d1] TEAZ A T
028 A2 0 [%dl] AZAZ7] A9 A3H+
029 Element 1D 0 [%d1] AZA%7] W] S5
030 0 [%dl] A =2 HAF
031 oA 0 [%d1] 52 3 A5
032 Element 1D 0 [%dl] A 7NE Ae
033 0 [%dl] AN AL AS
034 0 0 CTC Aol H7 2
035 0 0 RC Ao} Hw &7
036 0 0 LOCAL Alo] FH 2
037 0 0 CTC Al H4 2
038 0 0 RC Alo] #HA 27
039 0 0 LOCAL Ao H4& o7
040 0 0 "4 RC Al #HF
041 0 0 H)AF LOCAL Alo] 3+
042 | _ 0 [%d1] 3H 7V &
043 58] Element ID 0 I NELCECEE
044 0 0 de &5 HAS
045 0 0 M Z*C e
046 0 0 257 48 A 24 A=
047 0 0 A5 4 ZA A FHw
051 1 or2 0 [%d1] Al VRD Y&}
052 1 or2 0 [%d1] Al VRD oI=}
061 1 or 2 0 $3h

x 010 “IF 7}= Hol)” wA A

rr

E

—

S Aze T

[%d1]A 748 (VRD
EA A =

1o o
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- EIS-A 7] A8 7| =X YAl =8 7+

b EISOIA A71AH 7 EA0N 200w AFshs WA G4 “0x51"9] ol Wle/T
WAAE A A2 el “DATA” Reof Tgars TR 7 AZAdA Ay

Yo 5gsfolof T

-
T

e

STX |Data Length |Seq. No.|Message Type| Data |CRC(Low)|CRC(High) | ETX

1byte 1byte 1byte 1byte n byte 1byte 1byte 1byte

) IS4 ol WlE/det ulAlx) Al A A7 AE )& AN Ao Agalelof g,

6) Wol2 27 S WAX

7h ol WA A= LDTS9 Hﬂol_/: 29 Q7 WA Ao tE Swro 7 EISo|A 7FA 1
JdE BE AHARES LDTSE dEstojok 3t}

) EISSt 7Bk F-A| =) (7] A0 7| s A A 28, TLDS, @A s9147], B2 A

5) e EISE Hjolx A7 @3 o] glem, A 500 ~ 1,000 ms F7]2 #ojx A

AR B)E dEslolof gt
L) 'Data’” B9 742 JHolE HAFES A2ets de E(Element) IDS} AE vpA =
gl ™ E (Element) IDS Z+7z} 5 nmlolEX JASw. 1 tSRE 7 dgWE

(Element) ol W3t AeEfAHE 18l EXR Faslo] dE3lc)

=
=
S~

oh) "ol A7 S WAA ZH Y FER= v 2o (3 JAFSEAE DS Ald=
Message Type th&ol Station No.(lbyte)E F7}s}o]of 3k}

Message .
STX |Data Length | Seq. No. T Data |CRC(Low) |[CRC(High)| ETX
ype
1byte 1byte 1byte 1byte n byte 1byte 1byte 1byte

e DatalOl[1] : A1 # 2] E(Element) ID(2 H}o]E)
e Data[2][3] : w}x]9} 2] E(Element) ID(2 HlolE)

* Datal4] : FEHIF R vlolE)

e Dataln] : FJEIEE(1 HfolE)
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7) LDTS AHe] H.a1 WA %]

7F) o] WiAlR]:= LDTSe] Ae] ®3st7F & AF CTCE LDTS9 AEE Hasho]of i},
) Datal0] o thdt AEHE AHolx= 37 TAAR, 12)9ARAEER JES Fx3r)

STX Data Length Seq. No. | Message Type Data CRC (Low) CRC (High) ETX

lbyte lbyte lbyte lbyte 1 byte lbyte lbyte lbyte

* Datal0] : GAR AFFA ol FH

8) AT WA A (EIS — HF34A 2 71EF 2 Al 2H)

7 o] wAA= EISOA HSspdA 5 7E R A" (A7 7] s A DA 26
TLDS, 4259147, HAAR A2 S)os s W3zt i A daHE

) o] WA A= FF3FA e %7]E%(Initial polling)/#l o]~ ~70(Base scan)& 1=

AAHT WE AEIE ASA oo dE FHORE

EISlA 7FA AL e AHsARES ATz dEstofof st (¢ 7]E9

F714 Wol2Aa AH HAE ¥ dAHE BRI AFHESE )

) s AR vAA ZHS] FERe v 2 (3 JASsEA R AS Alde
Message Type B9 Station No.(lbyte)E F7}steofF gkt})

ERAPN: EXRe

i)

STX |Data Length |Seq. No.|Message Type| Data |CRC(Low)|CRC(High) | ETX

1byte 1byte 1byte 1byte n byte 1byte 1byte 1byte

* DatalOl[1] : @AH S 7 EAst= A= de2jW E(Element) ID
oData[2] gi‘l—]gﬂi 7;(—i Eﬂaﬁ Oé‘?_lj‘xl' (“A” ~ “Z”)
e Data[3][4] : €215 A58 4x18] (“0234° &= A4 2342 HA)

o)) A=A Data[2]=“A”, Data[3]=2, Data[4]=34% FAIA] AxPHITE “A0234" =

T2 3T,

4]

=3
ol
ol

» Dataln-4][n-3] : AW a7}t EA5tE 7% Element ID
« Data[n-2] : W5 A AA JE2 (A" T “2)

* Data[n-1][n] : €x1HE A

iy
oflt
=~
iy
)
=)
DN
w
=
rlr
o,
-+
N
w
I\
fr
i
o,

2h) EIS= fais W7 Aol Al A dApiart EAets RE dad

o
oxl
%
et
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AE3sla, o]E 218 AlAYE BE AAHSE AHAsta dAA s RE dAE
HTE FASES 3t} wkef ‘Data ¥=7 Data’} EA8HA] o, BE IS
TS A= E S
3.6 A WAA HH
3.6.1 AofuA] A 2] Ao Z=+= v 2o
AodzZ=e] Uigk 'Data’ 2= 742 4 vlo]ER G H o]t}
@ Datal0] : Alo] Z=(Control Code)
@ Datallll2] : Alo]E ¢35+ Ae)dE(Element) ID
@ Datal3] : 2 El (State)
Data ¥E= (4 byte)
Data 4 | Datal0] Datalll |  Datal2] Datal3]
At AT = Element ID A o] 7 El
Y= AA| 0x01 9 =9 Element ID
AZA3H7] Ao 0x02 A A ZH%7] Element ID
Az AA /A 0x03 AT 222 Element ID
A3k =z AA/HA 0x04 g Y29 Element ID 7+ Aol A A
v Aukek 3 0x05 A Ak Element 1D 2 bit Awe @
A= Ao 0x06 AT AE2 Element ID
EIS RUN 9% 0x07 | Blank (97]9S) =
A 25/485 A 0x08 Blank (9]7]$ls)
ANz 71dEA o] HF 0x09 Blank (9]7]§l5)
s|H7ls HAw 0x0A 3 3819 Element 1D
1) 852 AA
7h) o] M#e& S8R =(LOCAL/CTC/RC)9 A % %lo thak M=ol
W) +85E dA wAA HEFAYL o5 2o
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H|E o] & - 3

0 CTL 1:'CTC' = RC & ‘Local' B=ZE M3 4
1 ECTC 1: 84 CTC A% 47

2% ERC 1: 84 RC A% 43

3% RCT 1: RC & CTC Rz A% 47

4 - CuU

5 - CuU

6% RCA 1 :'RC' =2 Ao 3t Fl

7% LTCA 1:'CTC' 2= dgko] tfst 5l

D
2)

3)

CU(Current Unused)©= @Al AH&-3A] g+ HE S

g HE del= RCHETIEAD tizgh &2 = A didsoln, CTCS+=
F3ek Ano)t,

'LOCAL" RE=2 &9 T EIS ZX=ZFE 'CTC R== d3 g3 g &&
e A3 5 WA

2) AM2H37] Ao

7h) o] WHE MEAIAVE A/ dEzsk dig W oot
) AR A7) Ale] MAA v EFAL o 2ot
H E o] & d 3
0 PON 1: 49= A% 39
1 POR ko2 dg Wy
2 - CU
3 - CU
4 - CU
5 - CU
6 - CU
7 - CU
3) R ZAo] o

7h el

HEe A2 2449 Ax

™
o,
o
do
2
u
(A
o
:Ll
Y
B
=2
=
rot
o,
oft
o,
v}

) Amalol B WA mETHe e 2.
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HE ol & A 22

0 TRS R R

1 TRR 1 AZHA
1 ABFYPZ ON(TTB)

2 TTB )
0: X&BAN2Z OFF(TTCB)

3 TTCB 1 ABFYRZ OFF(TTCB)

4 _

, RRS 1 AZAHAT Q78R el Jz2474 sdu As
= AFAFE F U= HH)

6 — CU

7 — CU

7} o] S Az o] Ay Hao g e ol
W) g8z Ao} wAlA] R EFA LS o3t 2

HE ol & A 22

0 SRS 1: sz A4

1 SRR 1 gz HA

2 - CU

3 - CU

4 —_

1 AZAFHS K714 A g A2 4w As

° | MRS e gage 4 e 99

6 - CU

7 — CU

GArlol= IN2AA — YIS 7)/FZA (X Y) o m2 Failsta, 23
o

29
=
e JINIZIV/FEAAA) — AZAAZ(HAL) £o28 328 A
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H| E ol & e 8
0 - CU
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3 - CU

4 ASOF | 1 :As7d84dx 44 24
5 ASO 1 AE7dB3YA A 8F
6 - CU
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HE o] & - 3
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A FEA]
0 AR AR (EANGR)E AEstolof dhoth
A FA Sl FAGE HIE A T3 2
v E ol & 2 3
0 PYF 1 &deT %A ONEAHE), 0 OFF
1 PY 1@ &9l %A ON(EAAS), 00 OFF
2 PR 1 97bd8 %A ON(H M%), 00 OFF
3 PRF 1 &5 EA ON(HAHE), 0 OFF
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