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A
o

o]z 72| on/offsts A7 kel 20| Walrt HARA 2mA] TR 2% A
o] on Sl AATE AURE Theol offS o] A4 W] onEle] WA W7lmE A7
s A2 Teh 9

712 T2

1) TLDS #&x] : 712 Astde| ZAst= #x)

2) HA A2S F4lok= A + VPN client : A HAE {15 74 gF A

3) 2E& Alolate =% Aol AA] @ AT AAE A% AT ¢ FA

4) th2 AARE dlole BSg 93 VPN AH]

5) A A5 0] AL gAE 9 ko] = mo] AEd ol AH]  ZALS] AFR mZ o]
Qxpel Aol ke st A

o2& IA /AR FAE s,
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Ethernet

’|J VPN server

ot
a9 > g 74
el AR T4 AEE 440 e 7)7)s FALA T4 AEE F5she] R422E 7]
2 dloleg Ahste] ARele] A71U0] 21 FAo] ALeta, Sfe] £ FA2E VPN 7
7S Bt PolHE A%

)
ol r
Y
N
L
in}
E
kD
i
D&
ol ©
jc;

VPN server 99} H HlolHE 429} 7]E AHESto] HE2z si4ste sig £ FA
golHE .

YHYEL):

ACPLO)O B AlRdme FEd 56, 57 w8 Fx.

O

- BEAT
=

M2 A
O CPLC B4l 719 o]g3 xH7|4 Ao
71&0] PLC BA19 AL, 14

Aol o] X155 $41517] 95
A =, 28 PLC EA41 HHAJof| 4] f

%o] 1:1 U}o]—;d lIo]', @X]L]— 16];1& %%k o T T;Lé:‘EE Aol
oG, T PHNAL Wot B4 et Aol Y dmEa 22w} s
A2 §AEE S4o] 47 HHACHE BAA0] IS



- 7]& PLCO &AIA

2171 Aol £

4y

Ag F2e

Azel A

0fs

e

JTh

o ............4..........,...

. e —

B

T

PLC
modem
212 A
4
w N\ N,
]
+ - a :,J"“‘ —p
T B
B L™
=4 #z

M EZ0T7 MM S 52 F - 30MHz )2
Carier fl 288 2H{HE : Modulation) B0Hz2]
Hel HEWH SEMAM MES HEElD,

=M ZI17 il e 0l J'\Ig,'-;g == MEHH

27 DemodulationySHY Z2=hE s dal

- PLCO] F43F BAAHL HL(noise),

[-eeeeeeee]

FLC
moden
2171 B 2l
—EHI«"“*
. A2 E:H AT EM “”'".:-}'— o=y
%F‘DE ENENII =M =SS
e SHINDEZ02 EE Es & EN
LO=E B2
o JHEH AHMECTHNE ZZ

7+ (attenuation), Ko} E

W BHERE{Capacitive Peactance) = O
=01 H SHRICH

£ HHFNseoHaH CHallM = =2 MEdE 2HA
M H2 FHEE O|FA] 2RO

o0 A &l HE Camienll KM= 2 S2
O A5 2N I A T3 M2l CHEEL ST}
Ct o2 20 EIE HEFIF HEBR|R] 2E=CH

S ol st e S0 20| 2512 HE Ao
HE &St = A 201 EESIHEL0E

1
2rfC

N 8

e

e =2 rip2re

(f = Frequency)

H

I ;i1[|.'1'1?.\'r‘
Roactanca

Ragctaros in Ohres

(=]

Fraguancy Hz

A (load).
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Semiconductor Switch
IGBT, FET etc

No 1 Lamp No 2 Lamp No 64 Lamp

[*--.
8
o -0|=e A= x-| ::nx T ) ) )
w} _7!:_ | 7|‘|7|0|I géé E;ﬂxlxla.j D}ol_ LCU(Lighting Control Unit)
oE =0 2 Y= E Offst 42 ofe] Zestoolse W&
(Command?} 01000|H OffHE = He| = E2)

24 CPLC(Closed Circuit PLC H 32 HHFA FSAIHMA]) S o] 851H PLCO FAHS ReHgt
% 9le. ofele] I7e CPLC 541 A Uehix gl T3old, 217 dAH fme] $41%
o Ed AT Hols] $ARN ARG Fo) FAlo| 5T

H32 A8 FALAL FAR(AYADE B8 HIZRoAT F2 2ogt H-go] 7h535t
o o8 71710 ¥F= FA F2 HAE I3 webA] ol=of ufe ARt RG-S Ho|il AR
o] 3|27} g Theet 7ot MEA OMA ofd HiHdE @ glo] 57IFE JE=E Aozt
s T, AR SRt ujg e, shHel st A% WAe] &L o] FH

- BURAM S8 dolEle| 58
S —
U o A i A b 2 A | b
_',ﬂL e o Nl - B e =
(lamp) {lamp) {lamp)
e
Address Address Address
Qo000 200001 111111
L (1)] (1) (64)
Address | Command | Data = 1BBil
ALAAAR CCCC CDDDDDDD

g ) "3z AHAFA B4 (Closed Circuit PLC)
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O CPLC &4l 7|H<

CPLC BA171H2, 9]

Zero—cross 22 AloJd] EAISH= Ao g Ao Jgko]

s
=
5] A=, 60Hz A8 Hdo A-gst7] diwel, 4 &=+ 120bit/s oJtt.
meaning Start Bit Address Command Perity End Bit Total |
Data size | 1Bit GBIt aBit 2Bit 1Bit 14Bit |
Real data 1 0cooio 0100 11 1

W

[1

0]

11141

= A|ZHOff AlZ.

H

ASo| M= Offzio] =718 BEtste Salstbols S

=oH|of EHx| 2] A2]E &Ko ol OffE 77+

el AshEe] B T2 WS AGARY] 7] AoA x| Hhe BeARY] A7) oA T
2 ohw, W4 AEE SAGHR 2S AGA X B QA EA. 10z A Ast G
o4 Aol HlolelE thE extel] AFstel Aolrt Ba.

e
m“ MCT i INQ”GI .

L \_

m

0004 | Caenge

I

T
f

:
i

T
T

I

| ow | UBSLLIN e

Y § | | (o

| | |

L HL__iEN ol
e

| I § | O | [ ¢

&= 1] T (o
w3 |
Pewer Consumption | Cost (Wan) et an A
22 Mw| 241584 (Won) |
|
18 Kw (BOER ]| 194,784 (Won) o == Com o
A3IO0W (184 % ) AE.TE0 [(Won) ARy e 13
A L il hdidl S ki o -
150 Won/Kwh (1Menth} :
I_L:=- moars 7 on |

EYEH A2
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Master Controller(MC) Lighting Control Unit(LCU) Relay Control Unit(RCU)
<9 13) Ao R 9 BAALHE

15 A1 drol VPNO. 2 o

wrel A7) A|5HE Bde Aol et Fpe] el HM 15e 5
: 29 FAE A7t 75,

Al
015 5hato] zhzte] 7&7]/“01]/&1 A G E o]gsto] BEY

71&9] MCe LCU 341E 53t 7%

Lo
2

A N

Aol 5 BAANLRE F ouA] ARG RUEE. AR

_ DALl &
T O A CPLCHHA] CPLC¥A9] 43
T’ 0 1
Zy o] Gateway
L A olx|o] & A
Hjj Al o % 7H= LAN 42 Exﬂ”j a5z el AFo] 7HF 7k
= v b oto] Gateway2}t g gle ° ° =T
5717 Aol B4
1 ol AAA Aol
A5k Q1o oJo 7 =
EXAE 300 m Mesh%ﬂﬁ 3 kﬂ ‘7_] ;Mz]z) EHL:T:#EE 5};_;;3
75
& Wolf | 5419 89 A%o|
EA AEA z=0] 374 ° HFAR S} OL/\ ° =0 EF A i
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oJSFS. dHro [} Ke AR Lﬁ o
oo=2 o P =]
IFA ] B3 = oS re -
16 719 64719] scene AExY 5 ohgst
scene 7""01 =} - =} o r
scene A% 27 =8 7ts
oA g% 24
A 7]
A8 AA71s 271 =4 181k W oA A
S0l =9
— a2 o
5 A7t 2 offfl | gjaee g
A7 7% | 44 9 A ) Ao | DU LD
7148 0 ropet
= Z] oF
= 1
. Zr7 ot
= =1 il _
5 B4 =1 a3 QMY k& gagle
1 A 5 SHE AZ, | & A ol 30 %
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7F AL AAE W LA
eS|
—_ HE xgAd| o X HAS 95 X|StEY 7R HEASAIAH D} AE3H H3 2
LA
T | MEM EAYAI(CPLC) el E=HEAOf 7| E XIS et
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=S () 22
£ o1 () 2 14
7| E}
T =2 Ed 7 ol Bt od 7 7 2 =dpoH
RN Pl S22 zxooi 72l METEZA} H|X2A|A
ool 72l ool 7 gl ool 7 gl o of 72l
koA Aol K} ZEATFH UK} of aH QI K} o4 ol K}
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HEATHLE
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1
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Abg EotN HE

AL AIME U
20 xfel Hilol| BEk

7l X¥

— HAi7to| 20|
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AL A[AEL T

— SSLVPNAMHE 0[Z
gt 91t o Afoje] S
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=y
@ on/off X0f xostd | g
M }_Dogtll X_Ilo_i 1-1- A|-§E-||O|A,j ol 01|L4|7(|
- 5 =& AMlof = s 60
AURIBZHE fleh A | 11 | 1-1-0 | S50 =
XEEE F2HE | A ot on/off + ZZ Hof| == =
e 15 f 1-1-0 A2l o] M =2IA | 60
HE Al SA|AE T} 2 A
Celz ot m 2| Hof gt on/off A0 50
HMajM salgkal(cp| M2 o 235 0] ol 0
= —2-Q2 = A& 7|2
Le)el =g xlof 7 OMlLAXL ) ) AlgajlolM Allsml 2
AXMT|E et = - lo=
I onfolf + Z Mol| =2 | o
(Z7Ih, M2LESAL | F 1 1-2-® A2 o] A
sEzE ) oy =
a o
Tz =g4H|
x| Ezte I8
AsEdg 28 | —
H DA SA|AE D} HAlS MA A2} Ho]7]
=1L —na - -
P off ofst =%} 719| A5 9 -
oiSst B3z 3t 2lel Mzl | o
a5 ESTE 3-1 2717@ —‘—Xl'ge =T Lo
SF | dad sau(cer S Al
. AlS =S (
HHI|&s e =
7|, MEWSSA
HEEI LR E
AlA, RUSA)

O = a% 24

— LEDE oY #] AF(energy saving)¥t 18- (high efficacy), &< (ong life), X127 (environ
mental friendliness), Z-& 37|(small volume) 53} Z-& AHo 2 A xYgdgoz FRury

o) e
=]

- 283717) A9 3 F&IE o) FBE WeIAE FEe) AYslel grool, @A) LED 299
AAste 87 FAe} o] ARE HasNF)7] Yete] NS g 2PoRA FES WI

=
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F83t = 12 15 18

LED A 176 200 240

a7} 3-8-(cool 1) 164 188 240

_ A8 (warmfi) 139 163 235

BE5L elxe)

o= 7}A ($/klm) 5 2 1

(Im/W) T2 2C9 (D) 160 | 190 | 220

FArEGE (Im/W, cool F1) 164 188 210

488 (%) 91 95 95

LED Driver 8 (%) 91 95 95
Zg717] Fixture &8 (%) 88 95 95
Ja8sE ZH717] 88 %) 73 86 88
(Im/W) A4 LED 29aE& (Im/W, cool 1) 121 161 180
A4 LED 29&8& (Im/W, warm 1) 101 140 180

gh=r 2 (48) 130 160 180

(¥ 1) LED 2% &8 ¥4 X : 1|5, DOE % =9 =

— A Hle 30% b Ae 2HE EA A QA PG Ay AFES Be QY2
23 gloi} g 4 Ae Bt f7dow £ 4 9k LED 293 2L 4740 F5 @
A g R

- FF LED 292 9950 55 5F U 4359 60% £29 714 34UL 2% Ao o
AF

- o7 BE @ LED 2HA~T Alolg A@shy] gisl S8 Aol IC, AvtERH)), 5
& Aol AxFol Bd 71& £FL 13 5 A7 Hls 707 80% EoI, Sttt W
AT H/W S/W 5 ZHA2E B 84 Tldo] AAF £E0R o5 Bast Al AFL
HES 7Ps40] 58

A A Al wret S|z o] FoAo] FAEEA At SHor 2T I SjAret
o 23 % Yol 7142

A o e A= AN F
- 208714 200lm/We] 18 mheiF i, 1087 5,000909 £AH(W), 214)7] F Z2AE

- @A Q= FHo| 229 LED ARl A AuAF G wlRn FRoE FHE] &
7 Ao AgEw olefd A% olg AA, P = AAAR w4 BelE oS A

_25_



2o 2 20134 sHHt7| R e A5 ARE A7 SAHE T 24 Satoll A =7 AR S sy
2 LED 4t4& AQLQED 2B 7] digh RxFE& A&H 02 2F)otes 7Hed I AL

TAZE &5 Ak A=olr] WE.

— Z|<* Nichiatt Cree, Philips, Osram 54 180lm/W(EEH I = oF 10~50lm/W)ol4e] 11 &
S LEDE /st o, n]=t o2 (DOE: Department of Energy)o|lAE= 298 LED 3¢
o] @8] 2020 258lm/W7F A@d Aoz oA}

- Warm White 7]Z& 250 Im/We] §& 942 Md59] 16 v, FF59] 3ujzA] Adg A=
AR o] 2 v oS AT 4 s AS T

- Bopy A ] S A 4EL BF 80 % ool $E

=271 =8 A4

O NEXT Generation Lighting Initiative (Vision 2020)

= 20207kA] 200lm/ WA, ZAE 50% 4, 1093F 5,000 £t
O LED &3t A (T 22713 %)

— SSL Quailty Advocates

o) =+ — CALIiPER Program

— GATEWAY Demonstrations — Design Competitions

— Technical Information Network for SSL

— Standards Development

— Municipal Consortium

O Eco-point A= =

- A FPAAE(TV, B84 5) FilAl ZIE A 2 AF FUA Z2RIE
dE | 8/ 1149712 FAH R LEDH A= 1/28R1E 7tAo= uj

O BAE S22 Light for 21C Z2HE F=3]

- 120lm/W A, 2oz ALEE YA 20% T4 F3

O i AHALY

- 57RA (A, AR, A, e, @l =t stz Ardet 712 A4
= | - 107] ZA] @) LED A% AHEZ2AE =7

O A Hzg & 7,8007 22 AY

O 2010¥ 11¥9 LED %9 tist 271%2ZE AH

gt | O 2012d9] tjgte] BE 7125-& LED= wAE Zolztal Wi

(B 2 =9 F2 34 3%

_26_



2011 2013 2015 2017 2020

ExtemalQuantum 45 (55 || 80 >

Efficiency (%)

Package Efficacy(ImW) | 140 | (170 | (200 | (220 | (250 |

Ph“;%‘;;ﬁg;‘;‘;:’)s“’“ [ 80 |[YellowPhosphorforWhite LED \@
Heat Generation (W/cm2) [TH Consideration of Optic, Phosphorand LED ’LE
Sap:)t:}iar;':ta::';?:\a:;)s‘yize [ 4 | Mass Production Level, MuitiReactor MOCVD i@
Pac"(g?;’;?‘g:r:‘fnigﬁ )Area WH Referred to General Microelectronic Packaging ’\@

Module /SMT Size Incandescent: 30 x 30, Fluorescent:340 x 8, ‘ Flexible Dimension /

(mm?) | Down Light: 80 x 80, Area Lighting : 350 x 350
e J04~08> (2=4) (6 ] (8 ] (w ) (12

(E 3) LED 7]&9] Wste} A%
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=
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HUPZ o] 2HS Aofsh 7l$e Zohns] §Et, x
o2 deel Al obd BT 2¥L FUURE AT 7] whEeld

ma

n
lo
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o
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O 7129 A2d Hu] 2 A7o) Aoe 5o 3L 4 e 29A0] A28 FRL e

=)

=

1) <= LED 2oz wAlsl= A 2o o 2 AYAE ZdE & A=(20 % —> 56 %)

2) EYANZ 71ELR 56 % oli, 2 T= F FAPVE Yl & 7 Hstd EaEl 9 AE
T A=

3) 71&9] AAd 290 wr= FAl AlolEs EAHSHA ¢otke H.

4) 71=9] w2 o] HHPYAUSE AHESH] izl F7F AAEge] 2 ¢8al 1% T Al
A Aot AFE7] WZol #9% WA 7.

5) @ 2 TR AN, 2H7IHE £AHH LR on/off 5t ARE AZE FS) 2]
WA 2971HE et &+ e

6) t e A7 25517 wwol] 237149 ol soid
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1x: CCT 3000 KK, CRI 100
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. [EEameums
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2)

EAEE BHE W dxke AAE

A7t AR $4S I B mRED B4

1

HEE AESR HolHe ol At A27|Ad=E 25

gl

S A5/ ANE A5 Dand o8 A7t 9Aof whet %L Aol B T ¢

A= Datag +HE o A= A7

1

1—

A}

=
IAHAGA O] BALRED] 5t Aoket £A4o] Wasic

DARAAA AR 9 ARAYAAR A RE
- ARAA el
YEAIR QAR IHYE
% BEAE A4
& |
1
1
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1
]
1
1
1
1
1
[ |
L @
[
I o
' Enjdae] 1
| @z 5 | o
I i
1 1
I 1
1 i
I 1
1 i
: 1
i -
]
]
]
]
1
I
| W sAFER &
ARNAHR A% FE
il

O

RS-422/232 7IHEIE Sof
F7FAJR PR 2 M

AFAIEE]Z &-2A1%Q Ol
Hool]M AR[EEA 02 Epld =

Mz g

cligiiz. 498 As

w
WHE Hue M

VAR Data ZR2EZ 24
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ta ~EE+ T+Z

2 AR

EIS LCP

——_Poling
e —

(,//,/-/E';[ 2/ACK.NAK
38| retry® ——Poling
28100 Ty

%ﬁ"é&fﬂg) A % /ACK.NAK

CAAA5E21€F LCPTE 41D,

O LCPollA 7AIsHE 914 HE Datag ILFHA%

EAHFA] 0 RS232C, £E(9600BPS), AFHIE(D), 2]El(no), TEA(l-S)
- Da

LCP

HAEE

HAESE

BAER

HAESR

HAEZ

HAEE

7= ESC W FrameNo Length Data CR
size(byte) 1 1 2 2 n 1
value 0x1B 0x57 0x30 0x30 - - 0x0D
— ESC (1byte) : 0x1B
- W (lbyte) : & Areff AR (0x57)
— FrameNo (2byte) : & A&} = HS AX4 EAE (0x30, 0x30)
— Length (2byte) @ Data BE2] Zo], X4 ZA44
o> #rol 0x31 0x34 o] Data W] Zol= 14*4 = 56byte
— Data (N byte) : & A& AR
— CR (Ibyte) : 0x0D
O 4&
- Gx19] AP H= PLC7F EAshe 7| Al A= PLCO SAIRE| A3 ddste] 44lst
S, lobele PLC7E 7] whol kel ol AR Belo] g THRARA A
(1elg AFEO B4 BES olgstolot T,
- AHAER] AR eE AAAFTHEA] 7He] R EELS 16314 AT N A4JH = 67119
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6) HA A% QlEmo]A 2] AT
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ABSTRACT

Today, the climare is rapidly chanzinz worldwide dus to ovenase of enerzy, and along with low-carbon
green prowth, the stmudy is focusing en the development of renewable energy. Especially in case of
urban rilreads, the stations are built uedersround i which dependence rate of arnficial hghting ic
very high in the energy comsumption ratio compared fo other facilities. In order to solve this. the
researchers replaced the Suorescent ighting equipment that is constantly kit in the mnnsl saction with
hizh-sfficiency LED lighting that confrols dimming in conjunciion with vekicle positien informarion
and the railway sienalling system

Kewords: energy soving, ratirond signal system. metro, LED lichting, fuorescent [ightng frmres,
imeilizent fighting comrred gystem, CPLC, Mueroorh, ziches, LTE

1 INTRODUCTION
Lighting equipment. which iz one of the representative facilives of railway facilities, is a cote
fzcility of rallway that ensuras the safery, comfort, prompmess and conventence of railway
workers and users, but also occupies 3 very hizh pant of power consumption of railway
facilities Therefore, improvement of lizhons equipment’s effictency has been raquired.

In recent years, with the development and supply spreads of LED lighting, which is 8
high-afficiency and high-perfonmance light source, replacements and introductden of LED
lighting fixtures in existing lizhtng fixtares including fluorescent lightng fivhires are nndar
progress worldwide due to demsands for replacimg deteriorated lighting facilifies of railway
facilities and consmuction of new railway network, However, it is found that, most lizhting
fixmres ocoupy waditonal lizshong fixmres, mclnding fluorescent lightng foomras

Ac for the operation flow of the lighting equipment in the underzround manel section of
Forea's wrban railway, the lightins equipment used in most underground tunnel sections
except for the new routes such as BUMDANG Line has used the fluorescent lamp apparams.
In recent years, dus to the development and dissemination of LED lizhting s well as
environmental demsnds swch as energy saving and greenhonse gas reduction [1], exisdag
lighting fixmires has been actively replaced o LED lighting fixtures. Especially,
maximization of contrel efficiency through intellizent system conrel, such as smant control,
15 umder active rasearch and developments. This 15 becanse the dimming control, which was
not possible with convendonsl fluorescent lighting fixmres, can be achieved through the
replacement with LED lighting, which makes it possible to operate as more efficient lishtng
control method than the existing *On / O control method.

In this study, it considers an mtellizent lichting contrel system that antomatically conmals
Lghting according to the posidon of 3 rain in order to maximize energy savings and discuss

WIT Traaasctism oi The Buill Enviroeacs, Vol 187, © 2009 WIT Prew
wws wiipred toen, [550 1T43-3509 fm-lnc)
& 13 MO5TRIRI061
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Jaemin Kim, Woojin Jang*
Seoul National University of Science & Technology, Seoul, Korea

ABSTRACT

The lighting of the subway tunnel section is constantly on_ Although it has been replaced with
high-efficiency LED hghting fixtures, proper control must be supported to maximize the energy
efficiency of LED lighting fixtures Therefore, in this paper, we will carry out research for building a
subway tunnel lighting control system linked to subway location information. This study is
conducted over two years, and the first year is under way. Next year, it plans to conduct a
demonstration on a test bed.

Keywords: Energy saving, Lighting control, Railway signalling, Smart Lighting

1. INTRODUCTION

Currently, railway lighting in underground tunnels is operated at all times. The government has
been replacing existing fluorescent lighting fixtures with LED lighting, but the efficiency of energy
saving has not been maximized due to the lack of proper control. By utilizing the advantage of
easy control of LED lighting, when the train does not pass, maximized energy efficiency can be
obtained through control such as lighting at minimum level required for security. Therefore, we
want to study and construct intelligent energy saving lighting control system in subway tunnel
section. This study is conducted over two years, and the first year is under way.

2. Research Outline

The smart lighting control system turms on illumination only for required sections as the vehicle
moves in the tunnel, tums off after the vehicle has moved, or dims the dimming with minimal
illuminance required for security. In order to construct this control system, i) a method of collecting
blocking circuit signal according to the movement of the vehicle on a railway ii) a method of
transmitting the vehicle position information collected from a railway system to an LED lighting
facility iii) illuminance levels such as tunnel section, station front and rear, and ground access
section is needed.

Control signal

Signal room

R K X K K 5 X 6 K 5 R 5 5
2D

- ‘. - ’ ‘ -
Blocking section A ON Blocking section A ON Blacking section € Ready

Blocking circuit
Information check

Figure 1 Dimming Control Section Example
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1. INTRODUCTION

As for the operation flow of the lighting equipment in the
underground tunnel section of Korea's urban railway, the lighting
equipment used in most underground tunnel sections except for the
new routes such as BUNDANG Line has used the fluorescent lamp
apparatus, In recent years, due to the development and
dissemination of LED lighting as well as environmental demands such
as energy saving and greenhouse gas reduction [1], LED lighting has
been actively being replaced, Especially, maximization of control
efficiency through intelligent system control, that is, smart control, is
actively researched and developed. This is because the dimming
control, which was not possible with conventional fluorescent lamp
appliances, can be achieved through the replacement with LED
lighting, which makes it possible to operate as a more efficient
lighting control method than the current simple on / off control
method. In this study, we consider a system that automatically
controls the lighting according to the position of the train, and
discuss the efficient lighting control method using the railroad signal
system as the main information collecting device. [2]

<Figure 1 — METRO(USA) Underground Tunnel Fluorescent Lamp>

2. LIGHTING CONTROL AND DESIGN

2.1. COMPARISON OF LIGHTING FIXTURES

Fluorescent lamps used in fluorescent lamp appliances have a
nominal life of about 8,000 to 12,000 hours, which makes it difficult
to control the dimming and is very vulnerable to on / off
environments. In the case of LED lighting, it guarantees rated life
about 30 000 ~ 50 000 hours or more, has dimming control, has
excellent durability in on / off environment, and various controls are
possible.

2.2. CONVENTIONAL LIGHTING EQUIPMENT CONTROL METHOD

Conventional lighting equipment control method was able to
control on / off through the switchboard in the electric room
adjacent to the station. However, since there is a minimum
illumination standard in the subway tunnel section of the city railway,
it is operated in the form of always lighting.

2.3. LIGHTING CONTROL EQUIPMENT CONNECTED WITH
RAILROAD SIGNAL SYSTEM

In order to improve the energy efficiency by dimming control
according to the position of the vehicle by means of efficient lighting
control, consideration has been taken. In order to collect the position
information of the vehicle, instead of adding a sensor or a separate
position sensing function, We considered the method of collecting
the position information of the train using the railroad signal system's
block signal and transmitting the information to each lighting facility
to control..

2.4. RAILROAD SIGNAL SYSTEM

The railroad signal system monitors the progress of a train in real
time and confirms automatic route setting, train evacuation,
interchange, speed of operation, mistake of driver, system failure,
securing safety first, It is the main system to improve.

2.5. COLLECTING BLOCK SIGNAL INFORMATION

In the railroad signal system, an block section is defined through an
block device, and when the train enters, a device which prevents
other trains from entering the section is called an block equipment,
Figure 2 shows a conceptual diagram of the fixed block system. The
occlusion interval is divided to establish the orbit, It refers to a
method of detecting a train track by which it occupies a certain track
circuit and automatically sending a signal display or a car signal to a
trailing train.

@ w®7v® T® ®  wwe @

<Figure 2 — Fixed block system Conceptual diagram>

In the fixed block system, the communication between the train and
the ground is used to control the speed of the train, and the rail is
constituted by an electric circuit, which automatically detects the
presence of the train in the track circuit when the rail is shorted by
the axle.

<Figure 3 — Track relay Conceptual diagram>

2.6. DELIVERY OF LOCATION INFORMATION

The information of the train occupancy detection method is used to
collect information in the signal equipment room, and control signals
are transmitted for each illumination to control illumination of the
front tunnel section according to the train movement. Using railroad
signal system, there is no problem collecting train information, but
you have to worry about how to send the collected information to
individual lighting facilities. Recently, various communication control
solutions such as Wi-fi, ZigBee, and Bluetooth have been provided,
Recently, various communication control solutions such as Wi-fi,
ZigBee, and Bluetooth have been provided. However, since the
underground tunnel section of the urban railway is a public facility to
be used by multiple users, there is a possibility of terrorism and
various risk factors It is necessary to study how to handle the
transmission of location information of the railroad signal system.

2.7. LIGHTING CONTROL ALGORITHM

Even if the transmission of the position information is resolved, it will
be necessary to construct an optimal lighting control algorithm
according to the position of the railway vehicle. Lighting control
algorithms will need to be configured according to various factors such
as train time, location, location, type of train, and number of
passengers.

3. CONCLUSION

The essence of this research is to effectively control each lighting by
simply and clearly communicating the "transfer of location information”
and to maximize the efficiency of system control by finding optimized
"lighting control algorithms". The purpose of this study is to propose a
method to collect, transmit and control train position information in
conjunction with railroad signal system for efficient control of lighting
facilities used in underground tunnel sections of urban railway.
Currently, “intelligent energy saving lighting control system" Are under
study.
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1. INTRODUCTION

The railway station is a facility with very difficult conditions for
lighting design due to large space and high floor height. In most
cases, urban railroads are constructed in underground space and are
blocked from virtually every natural light Railway facilities have the
highest dependency on the energy of lighting among the various
energy consumers and are in a Vulnerable state. To solve this
problem, In addition to lighting control technology using system
lighting, a railway lighting environment capable of natural lighting
should be constructed.

2. LIGHTING DESIGN AND APPLICATION METHOD

The railway lighting plan should pay attention to the fact that there
are many floating population when using the railway, so it is
necessary to secure the liquidity in the lighting plan. The passengers’
moving places are indirect and direct lighting to create a cozy
atmosphere, Passengers' moving routes include indirect lighting and
direct lighting to eliminate glare, There are issues to be considered
such as safety induction when raising and lowering, and maintenance
cost reduction using lighting control by planning the continuous
lighting at the platform podium. System lighting is a system that
creates various functions and lighting environment as well as
lighting-specific functions by detecting the user's movement and
environmental characteristics and automatically adapting the lighting
to the situation by fusing them with IT technology. It has a purpose
for building a lighting environment.

2.1 APPLICATION TECHNOLOGY
2.1.1 SYSTEM LIGHTING

The initial system illumination was mainly focused on dimming-
oriented lighting control, focusing on smart ballasts, switches, and
sensors designed to control indoor and outdoor lighting such as
fluorescent lamps and HID lamps. Recently, the system lighting is
connected with sensors, switches, etc, mainly through LED lighting,
and various interface control functions are added. It is also intended
to provide a variety of functions and lighting environments such as
Human Centric Lighting, lighting for user convenience, and lighting
for energy saving. In the future, the development of system lighting
is expected to evolve into a massive system industry such as Smart
City based on the progress of various fusion technologies and control
technology, which can be applied to the design of railway lighting
environment

<Figure 1 - Evolution of LED Lighting>
2.1.2 NATURAL LIGHTING

At present, natural light system technology is optical fiber, optical
duct, and reflective mirror system. Fiber optic natural light is the most
flexible design product, but economical efficiency is low due to low
light transmission and high cost. However, it is possible to use solar
energy by transferring solar light in any situation or place, and it is
possible to save fossil energy by replacing lighting in larger and
underground buildings and civil engineering.

The optical duct system is capable of accommodating both direct
sunlight and scattered light, and is excellent in operation efficiency
during the year, and consists of three units of a light collecting part, a
transmitting part, and a light emitting part. The condensing part
refracts the light to collect the sunlight, the transmission part
transports the light to the room, and the scattering part plays a role
of scattering the light evenly.

<Figure 2 — Natural lighting application example of railway station>

3. LIGHTING DESIGN

The use of lighting in the railway station plays a role in changing the
atmosphere of the space, but the natural light is lacking in the
utilization due to the light quantity control, the monotony of the light
color, and the restriction of the night time zone. In particular, it is
difficult to continuously utilize the light because of the difference
between the illuminance of the cloudy day and the sunny day. To solve
these problems, the natural daylight system is illuminated during the
daytime, and the LED light is illuminated by the system light at night
time. This can be used to minimize the use of artificial lighting and to
reduce system energy consumption. On a cloudy day when the
external light quantity is insufficient, a portion of the LED light is
turned on to compensate for insufficient sunlight, thereby overcoming
vulnerability from external environment in natural light. In addition, it is
possible to visually provide information on the seasonal and temporal
spatial atmosphere and user safety, The illuminance sensor constantly
checks the light intensity of the natural light system, so that only the
light intensity is operated in the reference illuminance, Temperature
sensor, RF sensor for motion detection, etc, it is possible to
automatically control the LED lighting installed in the vicinity together
with the natural lighting system.

<Figure 3 — Railway lighting environment with system lighting
and natural lighting>

4. CONCLUSION

The urban railway space, which is closely related to the daily life of
modern people, demands a pleasant and stable environment from the
monotony of the underground space to the present. In order to create
such a pleasant and stable environment, systematic construction of the
railway lighting environment is of utmost importance. Beyond simply
acting as a light to illuminate and ensure vision, It is expected to play
a role as emotional illumination that can recognize various

environments in the future by utilizing lighting control such as
emotion regulation through natural light, health promotion, and
psychological stability in the future.
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ABSTRACT

The lighting of the subway tunnel section is being replaced by high efficiency LED lighting of
fluorescent lamps. However, to maximize the benefits of LED lighting, proper control measures are
required. In this study, we intend to construct a smart lighting control system that can turn on and off
the subway tunnel section according to the location information of the vehicle. Simulation shows about
60% savings, and we want to see actual savings through experimental verification.

Keywords: Energy saving, Lighting control, Railway tunnel lighting, Smart Lighting

1. INTRODUCTION

Currently, railway lights in the underground tunnel section are always on. Although it is currently
being replaced by LED lights with current fluorescent light equipment under government initiative, it
has not been able to maximize energy cycling due to lack of proper control [1][2]. LED lighting needs
to take advantage of easy to control. When a train is not passing, the control is used to turn off the
lights for maximum energy efficiency. In this study, we are going to establish an intelligent energy
cutting light control system for subway tunnel sections and verify the savings based on the verification
tests

2. Research Qutline

The smart lighting control system is an on / off control system that turns on the lighting only for
required sections as the vehicle moves in the tunnel and tum off the lighting after the vehicle has
moved. Vehicle position information will be collected through blocking circuit signals installed in
existing infrastructure, and CPLC (Closed Circuit Power Line Communication) is the communication
method [3].

2.1 Lighting contreol scenario

The control scenario for the train progress lights up one rear section, one current section, and one
front 1.5 sections, as the train enters the segment. Figure 1, for example, when a train enters section
C, the section that is illuminated is litup by B, C, D, and 1/2 of E.

-
=

Figure 1 Control scenario Example
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ABSTRACT

Maost of the urban railways are operated by underground section, and the underground section
lighting system is operated in the form of constantly lighting, o0 unnecessary electric power is wasted,
thus necessity of efficient lighting control has been raised.

In this paper, we propose an efficient smart lighting control method in the urban railway area, and
especially study the lighting control algorithm which is essential for smart lighting control.

1. INTRODUCTION

Lighting equipment, which is one of the representative facilities of railway facilities, is a core facility
of railway that ensures the safety, comfort, promptness and convenience of railway workers and users,
but also occupies a very high part of power consumption of railway facilities. Therefore, improvement
of lighting equipment's efficiency has been required. [1]

In this study, it considers an intelligent lighting control system that automatically controls lighting
according to the position of a train in order to maximize energy savings, and discuss efficient lighting
control methods linked to a railway signalling system as a key information collecting device. [2] In
particular, we have examined the lighting conirol algorithm that is essential for smart lighting control.

2. Smart Lighting Control in Urban Railway
2.1 Control of Lighting Systems in connection with Railway Signal System

Smart lighting control on urban railways should be considered stable, efficient, and low-cost control
methods, and as one of the optimized methods, we have chosen to link with the railway signal sysiem.

2.2 Railroad signal system

The railroad signal system monitors the progress of a train in real time and confirms automatic route
setting, frain evacuation, interchange, speed of operation, mistake of driver, system failure, securing
safetly first; it is a key system for operation improvement of the train.

2.3 Collecting block signal information

Figure 1 is a conceptual diagram of a track circuit device. It uses train-to-terrestrial communication
to control the speed of a irain in a fixed-closure manner. It consists of an electric circuit and the circuit
is connected to the frack circuit automatically detects the presence or absence of a train.

I e |
.- r 3:—! F‘-- -—-.L,i..; i

-
o e
ity Dvwris
e |

Figure 1: Track relay Conceptual diagram
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ABSTRACT

In Korea, we continue to maintain our greenhouse gas reduction policy, Under the Framework Act
on Carbon Green Growth, a system has been established to set emissions targets for greenhouse
gas emissions from buildings and vehicles owned or leased by railway-related public institutions and
manage emissions. Accordingly, various types of lighting control systems for controlling the lighting
installed in the urban railway station and the vehicle base have been applied as a method for reducing
the amount of power consumed in the urban railway. In this paper, we study on the technology and
development status of lighting control system to reduce the electric power of these urban railway
lighting facilities.

Keywords: urban railway lighting, natural light, piezoelectric Energy

1. INTRODUCTION

Recently, the demand for energy for urban railways has been increasing due to the enlargement of
urban railways, and global interest in the development of technologies using renewable energy and
eco-friendly energy sources is increasing. Accordingly, it is necessary to build efficient lighting control
system technology through energy saving by using renewable energy and eco-friendly energy source
for lighting installed in urban railway and vehicle base.

2. Lighting Control System
2.1 Natural Lighting

There has been a continuing interest in preserving the global environment around the world. In the
field of architecture, eco-friendly building certification system and passive house related to renewable
energy are becoming more prominent than in the past. Since the electric energy consumed by
artificial lighting is a considerable part of the urban railway, the optimal design method and illumination
analysis method of natural light systems such as windows, shades, and daylight control systems have
been studied through regional climate analysis to maximize the use of natural light from the beginning
of design.

The concept of natural light is divided into two types: the inflow of daylight using the outer surface of
the building, which enables the work lighting or background lighting required at a certain point to be
provided.

2.1 1 Natural Lighting system

It is a natural light system that uses the components of the building to infiltrate the natural light of the
outside into the room. It is a natural light method that has been used so far with the beginning of
residential life. This natural light method is determined by various factors, and the size and location of
the window is affected by the size and location of the window, type of window, permeability, shape of
the building, direction of the building, and interior components. It is composed of one part of the
building design and is classified into passive natural lighting method compared with the facility type
natural lighting method. Natural natural light systems can be classified according to the location of
windows such as side windows and skyscrapers, and can be divided into cases where they are more
actively applied to building plans for natural lighting purposes such as atriums and light shelves
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ABSTRACT

Today, the climare is rapidly chanzinz worldwide dus to ovenase of enerzy, and along with low-carbon
green prowth, the stmudy is focusing en the development of renewable energy. Especially in case of
urban rilreads, the stations are built uedersround i which dependence rate of arnficial hghting ic
very high in the energy comsumption ratio compared fo other facilities. In order to solve this. the
researchers replaced the Suorescent ighting equipment that is constantly kit in the mnnsl saction with
hizh-sfficiency LED lighting that confrols dimming in conjunciion with vekicle positien informarion
and the railway sienalling system

Kewords: energy soving, ratirond signal system. metro, LED lichting, fuorescent [ightng frmres,
imeilizent fighting comrred gystem, CPLC, Mueroorh, ziches, LTE

1 INTRODUCTION
Lighting equipment. which iz one of the representative facilives of railway facilities, is a cote
fzcility of rallway that ensuras the safery, comfort, prompmess and conventence of railway
workers and users, but also occupies 3 very hizh pant of power consumption of railway
facilities Therefore, improvement of lizhons equipment’s effictency has been raquired.

In recent years, with the development and supply spreads of LED lighting, which is 8
high-afficiency and high-perfonmance light source, replacements and introductden of LED
lighting fixtures in existing lizhtng fixtares including fluorescent lightng fivhires are nndar
progress worldwide due to demsands for replacimg deteriorated lighting facilifies of railway
facilities and consmuction of new railway network, However, it is found that, most lizhting
fixmres ocoupy waditonal lizshong fixmres, mclnding fluorescent lightng foomras

Ac for the operation flow of the lighting equipment in the underzround manel section of
Forea's wrban railway, the lightins equipment used in most underground tunnel sections
except for the new routes such as BUMDANG Line has used the fluorescent lamp apparams.
In recent years, dus to the development and dissemination of LED lizhting s well as
environmental demsnds swch as energy saving and greenhonse gas reduction [1], exisdag
lighting fixmires has been actively replaced o LED lighting fixtures. Especially,
maximization of contrel efficiency through intellizent system conrel, such as smant control,
15 umder active rasearch and developments. This 15 becanse the dimming control, which was
not possible with convendonsl fluorescent lighting fixmres, can be achieved through the
replacement with LED lighting, which makes it possible to operate as more efficient lishtng
control method than the existing *On / O control method.

In this study, it considers an mtellizent lichting contrel system that antomatically conmals
Lghting according to the posidon of 3 rain in order to maximize energy savings and discuss
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(Simulation Analysis of Lighting Control System of Subway Tunnel Section of Closed Loop
Power Line Communication System (CPLC) Linked with Railway Signal System)

T - FoT

(Jaemin Kim + Woojin Jang)

Abstract

In order to maximize railway energy efficiency and reduce operating costs, the intelligent LED
lighting control system in the underground of the railway is used as an in-house, i) the vehicle
location information is grasped through the railway system and the communication method with the
LED lighting, ii) Research on lighting control iii) study on energy saving effect of intelligent energy
saving lighting control system construction and simulation analysis.

Key Words : Energy Saving, Lighting Simulation, Rallway Tunnel Lighting, Smart Lighting
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Conceptual Design for construction of Closed Circuit Power Line
Communication(CPLC) based Tunnel Lighting Control Technology in Linked
with Train Location Information
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Lighting is a field that consumes 19% of global electricity, and LED lighting is expanding as alternative measures
are being taken by governments to reduce energy costs and greenhouse gas emissions, LED lighting fixtures have low
power consumption and long service life compared to conventional bulbs, which is highly efficient, environmentally
For this reason. it is applied to various social infrastructures as well as the railway

friendly and easy to control.

sector. Therefore, in this paper, we consider a system that automatically controls lighting according to the position
the train in order to improve the energy efficiency of the railway and reduce the operating cost
information  gathering  deviee, we propose a conceptual model
information of railway signaling system.
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(Lighting control system for underground tunnel section of railway line)
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Absiract

To reduce the erergy of lighting equiptment used in underground tunnel ssction of railway line,

using the train location inforrmtion of the rairoad signal systemn, the lighting control system is

developed with an algorithm to set and gperate the lighting control ssction according to the location of

train moverrent, This is the result of a study on the development direction of lighting control

algorithm and systemn, through a demonstration test,
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Abetract - The lghting of the subway tunnel section is being
replaced by high efficiercy LED lighting from fluorescent laraps,
However, in order to maximize the terefits of LED lighting, an
appropiiate control method is required. In this study, we ntend to
construct a smart lghting control svetern that can turn on and off
the lishting of the subway tummel section according to the lecation
information of the wehicle, Tle power consumption is measured for
each confrol scenario in the simmlation step, and the erergy sawing
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HEE 3F 37 100% HEE 2F 41 100%
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Colorimetric Parameters

Chromaticity Coordinate: x = 0.3316 y = 0.3461 /' = 0.2044 v' = 0.4799 (duv=2.92¢-03)
CCT= 5538K  PrepWL: Ld=547.3nm  Purity=3.4%

Peak WL: Lp=452nm FWHM: =18.5nm Ratio:R=14.6% G=80.7% B=4.7%

Render Index: Ra = 82.0
R1=80 R2=87 R3=90 R4=82 R5=81 R6=81 R7=87
R8=68 R9=5 ~ R10=67 R11=81 R12=56 R13=82 R14=95 R15=76

—————c =00

€ =270.0deg

LEVELOUT  WHITE:ANSI_5700K

Spectral Distribution CIE1931 Chromaticity Diagram

Fo

=
H
1
>
>
HI

o E2
=1—=

I

Illumination Levels

y (m)
3.0

24
1.8
1.2
0.6
0.0
0.6
1.2

2.4
-3.0

71 80 BB 22 94 56 95 21 83 73 62 71 78 87 82 982 91 89 86 79 7.0
83 94 104 11.1 11.8 118 118 114 104 03 81 9.0 100 11.0 114 114 11.1 108 102 0.3 82
98 11.0 122 13.3 13.9 144 148 144 132 118 10.3 11.3 127 139 142 14.0 13.5 129 120 109 95
10.0 12.7 14.3 18.7 16.8 17.8 18.0 17.8 16.6 148 13.0 141 16.0 17.3 17.6 17.1 163 164 142 126 10.8
12.6 14.6 188 185 212 220 221 205 184 160 17.6 1.8 21.3 21.6 208 195 181 1864 144 123
13.8 184 189 214 288 262 268 27.1 283 227 198 217 243 282 248 230 210 188 16.3 13.7

182 182 21.8 245 271 204 312 320 302 272 238 26.1 202 31.3 308 200 244 214 184 160
164 198 234 27.2 30.8 33.3 35.7 371 381 31.8 27.7 30.5 33.9 362 364 33.1 30.0 234 18,7 18.2
17.3 210 252 2856 332 36.8 39.56 41.3 39.3 35.6 312 34.6 38.3 40.6 39.2 362 328 20.1 252 21.0 171
7.9 219 268 31.0 349 38.9 420 444 422 38.6 33.6 37.3 41.1 434 41.8 384 346 308 263 219 1.7
18.4 222 267 314 366 30.5 43.0 45.1 43.1 39.6 34.3 38.1 41.9 445 429 30.3 363 312 267 228 18.0
17.9 219 26.3 30.0 34.9 38.8 41.9 44.3 422 28.6 334 36.3 40.1 424 409 37.7 34.0 30.0 238 21.6 17.8
17.3 21.0 252 284 33.1 36.6 304 412 392 355.6 300 33.6 374 30.6 384 366 321 284 246 203 169
16.3 198 234 27.1 30.3 33.2 36.6 36.9 26,0 31.6 274 30.0 834 368 34.7 323 204 263 229 188 168
162 18.1 212 244 203 310 318 300 271 234 257 28.8 30.8 30.3 286 262 207 208 178 148
13.8 184 8.8 21.3 233 260 262 280 249 225 184 214 240 248 227 20.7 188 18.0 13.8
12.3 14.6 16.6 168.3 18.8 21.1 218 21.8 204 18.2 168 174 18.8 212 214 208 19.2 17.9 162 142 121

10.8 12.7 143 16.8 16.8 17.3 17.8 17.8 164 146 12.8 14.1 189 172 17.8 17.0 161 162 140 124 10.7
98 11.0 122 13.1 13.7 142 144 142 130 1186 102 11.3 127 139 142 14.0 134 128 119 10.7 94
83 04 103 11.0 11.3 118 118 112 102 01 79 9.0 100 110 114 114 11.1 10.7 101 02 8.1
71 80 B7 50 82 83 ©3 89 81 72 61 70 79 87 82 92 91 89 86 79 7.0

3.0 24 1.8 1.2 0.6 0.0 0.6 1.2 1.8 24 3.0
x (m)
Horizontal llluminance
All illuminance values in lux
Table Average: 21.12 Table Maximum: 45.06 Table Minimum: 6.117
Mounting Height = 2.7 m

Average 21
Max 45
Min 6

ZE EZZ(Ix)(3mx 3 m =0[2,7m)
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BE Ti00

725
avelength (nm)

Spectral Distribution CIE1931 Chromaticity Diagram

Colorimetric Parameters

Chromaticity Coordinate: x = 0.3251y = 0.3349 / u' = 0.2042 v' = 0.4733 (duv=1.75e-04)
CCT= 5843K Precp WL:  Ld=494.1nm  Purity=2.7%

Peak WL: Lp=450nm FWHM: =19.4nm Ratio:R=14.7% G=80.2% B=5.1%

Render Index: Ra = 84.7

R1=84 R2=88 R3=00 R4=86 R5=85 R6=83 R7=89

R8=74 R9=21 R10=71 R11=85 R12=61 R13=85 R14=94 R15=81
LEVEL:OUT ~ WHITE:ANSI_5700K

_300deg

=180.0deg

I

B 22 A AHE

J
o
Ao
e

Illumination Levels

y (m)
3.0 71 79 87 96 106 115 121 125 12.7 124 118 126 13.0 129 125 11.7 108 99 981 82 73

B3 94 104 11.6 13.1 146 164 169 160 168 184 162 18.8 183 167 14.7 13.3 120 109 98 B8
24 9.7 11.0 124 13.8 168 178 10.2 202 205 20.3 19.7 21.0 21.2 20.8 19.7 162 16.0 14.3 129 115 10.0
11.0 12.7 14.6 16.8 18.7 21.7 28.7 263 26,0 25.7 26.3 27.1 27.0 26.9 243 222 10.8 172 164 134 114
18 125 14.6 16.9 19.6 23.0 268 203 316 829 829 240 343 929 30.0 27.3 23.7 205 17.9 16.3 13.0
14.1 166 18.4 229 272 318 368 368 404 368 40.2 424 425 40.3 368 228 201 240 204 174 148
12 156 185 21.8 283 318 374 424 46.7 489 48.7 487 61.7 612 461 431 38.7 324 273 23.2 19.6 18.3
18.8 20.3 24.3 202 350 45.2 48.8 B4.3 G7.5 67.9 63.0 60.7 B8.7 869 40.7 444 36,7 30.8 26.8 214 178
06 I7.B 21.8 282 31.7 324 47.8 542 605 64.6 65.9 £7.0 69.1 68.0 62.7 564 46.6 40.0 354 27.9 228 186
18.6 224 27.3 338 415 80.6 58.1 662 70.1 71.2 71.9 T4.9 73.1 €7.8 80.2 81.8 420 352 28.2 23.8 18.3
00 187 22.7 27.7 348 426 B1.7 589 66.3 721 72.3 73.56 764 T4.2 €0.0 61.1 528 422 355 20.6 243 19.8
18.6 224 27.8 3858 415 §0.8 88.1 66.3 70.1 71.3 71.7 T44 72.8 €7.0 80.1 B1.7 420 347 28.8 23.7 104
06 17.8 216 282 91.8 39.1 47.2 63.7 €04 65.0 65.8 B6.7 68.7 67.1 622 564 4868 40.1 39.1 276 22.8 18.6
18.8 20.3 244 20.3 365 447 484 B39 G7.2 67.8 67.9 €08 68.6 §6.3 40.7 435 362 304 285 21.1 174
1.2 155 18.56 22.0 284 31.7 37.1 420 462 48.2 48.3 48.3 B0.6 50.8 47.5 43.1 318 27.0 23.1 18.3 18.1
13.0 186 184 229 279 21.6 34 28,0 28,6 204 418 418 206 264 222 274 238 204 174 148
1.8 124 144 169 19.6 228 282 20.1 212 822 #1.8 1.7 325 394 320 208 27.0 282 202 17.7 16.3 13.1
108 126 144 164 18.8 21.4 23.6 26.9 286 28.3 28,1 20.8 28.7 26.8 243 21.8 18.3 17.0 162 13.3 114

24 94 108 121 13.6 163 17.3 168 19.7 20.1 20.0 19.6 20.8 21.1 20.5 19.5 18.1 169 142 128 114 99
8.1 8.1 102 113 12.7 14.0 148 164 167 18,8 16.0 181 16.4 161 165 14.6 13.1 119 108 6.7 86
-3.0 69 7.7 8.5 93 103 11.2 11.8 121 123 12.1 11.6 125 129 127 123 116 106 88 8.0 B2 73

-3.0 24 1.8 .2 0.6 0.0 0.6 1.2 1.8 2.4 3.0
x (m)
Horizontal llluminance
All illuminance values in lux

Table Average: 29.24 Table Maximum: 76.39 Table Minimum: 6.919
Mounting Height = 2.7 m

Average 29
Max 76
Min 6

E EZZ(Ix)(3mx3m =0|2,7m)
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Colorimetric Parameters

Render Index: Ra = 81.0

Chromaticity Coordinate: x = 0.3188 y = 0.3434 / u' = 0.1967 v' = 0.4767 (duv=7.49¢-03)
CCT= 617K PrcpWL: Ld=500.9nm  Purity=4.5%
Peak WL: Lp=545nm FWHM: =8.6nm Ratio:R=17.8% G=76.0% B=6.1%

R1=93 R2=88 R3=53 R4=85 R5=85 R6=75 R7=87
R8=82 R9=33 R10=42 R11=72 R12=57 R13=02 R14=70 R15=06
gz:mq =90.0deg 180 0deg. LEVEL:OUT WHITE:ANSI_6500K
By &5 M AHEY Ex
Illumination Levels
y (m)

3.0 9.0 10.1 114 12.7 14.1 164 16.7 178 18.6 19.2 194 19.1 185 178 16.7 164 14.0 12.7 114 101 %0
10.4 11.9 13.6 164 17.1 189 2068 222 23.6 24.2 24.5 241 233 22.3 20.T 189 17.1 164 138 119 104
24 12.0 13.8 16.0 184 20.7 23.1 2565 27.7 284 30.5 30.80 30.56 284 278 266 232 20.T 184 161 139 120
13.7 16.0 18.8 21.7 24.8 28.3 31.8 344 35.8 35.6 380 38,3 388 348 31.6 20.3 26.0 21.7 188 16.1 13.8
1.8 166 184 21.7 264 296 342 384 424 455 450 4368 489 450 427 3B.7 342 289 257 219 18.6 168
17.5 209 240 208 34.8 40.3 481 818 BE.1 8.2 E8.8 B84 881 520 458 40.7 35.1 20.9 282 212 176
1.2 193 23.2 280 3.7 400 472 B44 315 87.6 T1.2 728 Ti4 BT6 G17 847 478 40.5 34.0 28.3 2356 195
208 28.3 30.8 374 461 B87 G24 7T1.0 TE.7 634 88.2 636 786 7T1.2 620 B4 466 7.8 311 286 210
0.6 220 270 332 405 427 559 60.3 T8.71 88.1 94.7 06.6 94.5 B8.7 785 608 505 40F 409 334 273 222
22.7T 28.0 348 423 51.7 G232 738 549 94.9 101 104 102 96.0 882 TA2 G279 £33 420 349 203 229
0.0 229 28.1 349 431 526 G35 7.3 86.5 969 103 106 104 969 875 765 6841 532 435 354 288 23.2
228 279 344 422 515 623 T34 842 843 101 104 101 946 8489 740 G27 221 427 348 282 229
-0.6 218 288 328 400 485 582 B8.7 TB.2 BT.0 93.6 964 934 B7T.6 7ET 60.1 500 495 40.7 332 271 224

204 249 30.8 388 444 528 618 To.2 T7.3 822 B4.8 827 7T.9 T0.8 621 832 480 37.8 308 284 20,
-1.2 18.8 Z22.8 27.6 33.1 308 465 B35 G04 68.2 689 71.3 T0.6 888 G1.0 B340 457 39.7 33.8 ZT.D 232 192
17.0 206 244 280 342 308 463 B804 BLE G768 8.3 582 BEA B0.7 456 38.9 343 20.3 248 208 174
-1.8 15.2 18.0 212 250 200 332 3T3 412 446 468 479 47.3 451 41.7 378 33.6 20.3 26.1 215 183 1686
134 166 18.2 21.1 24.3 27.2 304 33.8 289 874 23.3 37.7 362 33.9 20.8 27.8 24.8 21.3 184 169 138
2.4 11.6 13.4 165 17.7 201 223 246 268 20.6 29.8 30.3 290 288 271 260 22.7 204 18.0 157 13.T 119
10.0 11.56 13.1 14.7 184 181 199 21.8 228 234 23.8 23,6 229 21.7 20.3 18.5 168 15.1 13.3 11.7 10.2

-3.0 86 9.8 110 122 134 14.7 161 171 179 186 188 186 180 174 164 156.1 13.8 125 111 99 88
-3.0 -24 -1.8 1.2 0.6 0.0 0.6 1.2 1.8 2.4 3.0
X (m)

Horizontal llluminance
All illuminance values in lux

Table Average: 38.26 Table Maximum: 106.5 Table Minimum: 8.625

Mounting Height = 2.7 m

Average 38
Max 106
Min 8

E EZZ(Ix)(3mx3m =0|2,7m)
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Colorimetric Parameters
Chromaticity Coordinate: x = 0.3243 y = 0.3395 / u' = 0.2019 v' = 0.4755 (duv=2.90e-03)

CCT= 5873K

Peak WL: Lp=450nm FWHM:

Prep WL:

Render Index: Ra = 82.3

Ld=500.6nm
=19.3nm Ratio:R=14.0% G=80.6% B=5.4%

Purity=2.8%

CIE1931 Chromaticity Diagram

R1=80 R2=88 R3=93 R4=82 R5=81 R6=83 R7=86
R8=65 R9=-3 R10=72 R11=81 R12=60 R13=82 R14=97 R15=74
LEVEL.OUT WHITE:ANSI_5700K

HEH =%
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2 | AROTE IOl A &HH]
2.1 2o AH
s =< £9
CPU AT91SAM9G45-400Mhz
RAM 128MB
FLASH 128MB
DATA FLASH 8MB
LAN 18
o RS422 28
CPU = RS232 5 Jf
Console 115200bps baud rate
Front panel Program Download Jls
2CE ME &4 JIs
2 ALY 1.6T, 6layer , FR4
POWER 5V 1.5 A (Maximum)
M 2 30 ~ 60 °C
ANE B 22 25 -30 - 80 °C
MNE & 5 -85 % (non-condensing)
2.2 Block Diagram
Switch
DDR2 Ut
BAM
NAND UsB
UART #1
(RS485/422) FLASH
RESET
UART #2 Swith
(RS485/422) Bettery
L(J(?QIJS#C? UART #4 UART #5 UART #6 UART #7 UART #8
1) (Rs232) (Rs232) (Rs232) (Rs232) (Rs232)
2.3 SCo HH &4
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EEPROM
= DATA
DDR FLASH
NAND
Sw1 o
CPU 8 g
PHY §I § g
Olg
J
RTC Ol
I O|F
AUDIO AUDIO
CODEC AMP
1) BHS JIs
2 X s Default Setting
SW1 1-2 Disable DATA FLASH
2-3 Enable DATA FLASH Default Seething
SW2 1-2 Disable NAND FLASH
2-3 Enable NAND FLASH Default seething
SW3 1-2 RS485
2-3 RS422 Default seething
SwW4 1-2 RS485
2-3 RS422 Default seething
2) console/DM & &
B Bs LHE
1 GND
2 TX
2 3 RX
3
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24 Memory Map

Memory ADDRESS CS g8
C000 0000 ~ COO0O  83FF Bootstrap
C000 8400 ~ CO04  83FF U-boot
DATA FLASH C004 8400 ~ C0O04  C5FF SPIO Environment
C004 C600 ~ CO014  C5FF Logo
C014 C730 ~ C041  FFFF Spare
NAND ELASH 0000 0000 ~ OO3F  FFFF NCS3 Kernel image
0100 0000 ~ O5FF  FFFF Ramdisk image
NOR FLASH NCSO Reserved
2.5 Booting = A
POWER ON
RESET
y
BOOT Strip

y
uboot J

Linux kernel

ramdisk
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6 OI0IAl =21

6.1 EEPROM Z 7|

E 20IEHE MEGIN 24C02E8 ==l == HEHe U2 wg &2
6.2 CPUOI OO0l =2

6.2.1 3 14

AtmelAlS] EHO| X0l A sam-ba 2.122 sam-ba 2.12 patch7E2 CI2 2=C

fo T2 )d8s sy €01 £XI8tt
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ZTZ2d8E &

02
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[w

¢ 54| & = o) o =
{31 sam-ba 212 ek

A 20| Egg| (3 sam-ba_2.12_patch? 28 =8
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e ﬂﬁl}g&% gL ZHELCE Jdx 00 2ZEYNE &¥slAAE
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g ! HAR or 2 o1 MR

b EEH22 () 9% zg =z
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L Lt ggm || @
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§ SAM-BA vZ12 Setup W —

Welcome to the SAM-BA v2_12
Setup Wizard

This wizard will guide you through the installation of SAM-BA
w2, 12,

Itis recommended that vou dose all other applications
before starting Setup. This will make it possible to update
relevant system files without baving to reboot your
computer,

Click Mext to continue,

[_ MNext > J | Cancel

License Agreement
Please review the license terms before installing SamM-Ba w2, 12,

Press Page Down to see the rest of the agreement,

| -

SOFTWARE LICEMSE AGREEMEMNT

Impartant- Read carefully

This is a legally binding agreement between Atmel Corporation, induding its
|subsidiaries and affiliates {"Atmel™) and You {™fou®}. In return for acguiring
a license to use the Software and related documentation and hardware
peripherals {"Software”), You agree to the following terms and conditions.

1. Grant of Licensze.

If vou accept the terms of the agreement, didk I Agree to continue, You must accept the
agreement to install SAM-BA v2.12.

< Back ” I Agree ] I Cancel
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.
Ly SAM-BA w212 Setup r— =

License Agreement
Flease review the license terms before installing SAM-BA w2, 12,

Release note

Telease Motes 3 S AM-BA

mE

Felease version: 212
Felease date: 2012

1 Cwerview

The Sak Boot Assistant (SAM-BA) software provides a means of easily
programming different Atmel AT915AM devices, They are based on a

common 3
If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install SAM-BA v2. 12,

|| = 45
< Back ][ MNext > J [ Cancel

Choos=se Install Location
Choose the folder in which to install SAM-BA v2.12.

Setup will install SAM-BA v2. 12 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Mext to continue,

Destination Folder

Space required: 51.4MB
Space available: 58.5G8

< Badk ][ MNext = ] | Cancel
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.- - T e et

Choose Start Menu Folder
Choose a Start Menu folder for the SAM-BA w2, 12 shortouts,

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to create a new folder.

el SAM-BA w2, 12

ACcessories
Administrative Tools ‘—

L3

AhnLab

Atmel

Autodesk

Cadence

CrossCert

Daum

DestinySmart_pdater

doPDF 7

Elprotronic - Flash Programmers
FortiClient -

[ m

mullsoft Inskall System w2 45

<Back | nstal | | cancel

Install HHES 2 &t
[ i - )
{77 SAM-BA v212 Setup % - [
Installing

Flease wait while SAM-BA v2. 12 is being installed.

Extract: sam-ba.exe
i N

Rullsaft Irskall System vz 45

= Back MNext = Canicel

| — '
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£ SAM-BA v2.12 Setup = |

Installation Complete
Setup was completed successfully.

Completed
i —

Mullsoft Insksll System vz 45

=< HBadk _| Mext = | Cancel

S
59 SAM-BA v2.12 Setup WL
Create shortcuts
SAM-BA Shortouts
L]
| Diesktop
| Quick Launch Bar
L
| Mullsaft Install Swsken w245
<gack || MNext> | | cancel
E'E- o
Next HE=S 2= stCh
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’ {7 SAM-BA v2.12 Setup - - - |

Completing the SAM-BA v2.12
Setup Wizard

SAM-BA v2,12 has been installed on your computer.,

Click Finish to dose this wizard.

| Atmel "

SAM-BA"

Visit the ATMEL site for the latest news, FAQs and support

< Back |[_ Finish J | Cancel

—
FinsihHEE Z2& &tC}.
CS &2 30| LIEFHCE.

40

o Kl

=

The new USE driver in sam-ba v2.11 is able to communicate with ATMEL ARM-based devices via a

F

SAM- BA ® USB Notice

In order to be able to use a new USB driver, any previously installed driver (e.g
An old driver has to be removed before you can install the new USB driver.

If user has a computer that has both back entry and front entry USB ports, then new USB driver upgr
Test Board” will not working in sam-ba 2 11, user have to remove old USB driver and install a new or

If user wants to have two versions {e.g. sam-ba 2.10 and sam-ba 2.11) of SAM-BA works on the sam
ports which has been recognized as “atmB124 Sys ATMEL AT91:000x Test Board” will continue to fu

How to upgrade new USB driver?

CASE 1: It is my first time to install SAM-BA (never installed previous version of SAM-BA)

The following steps are explained for Windows XP, but very similar for the other versions of the 05,
Connect the board to the computer via a USE port and power it on,

The system finds a new hardware and asks you to search a new driver for it,

Tell it to install software automatically, then <Mext= button,

USB installation automatically

o 3tHE USB EctoIe &AXIct= L™l tHet & LICH
S4s MOJl SEZ2EC USB portlll PC2t HZ6H)| ?IHA USBES HEotH ISz &3
gLt
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D230 J4H0Z QIAEEM sam-ba 2.12 patch72 & & SHCH,
P — TR
Ty @7 - HOF AT =
Hﬁlﬁﬂ% =OIGER] AL Jix 0l ~s=EJ S d#stANS
|_'". || OI&: _#TC wirless_modem¥toolsisam-ba_2.12_patch7 exe
—= HAAE o 2 oie gz
=¥ g2 ==0=
AE D:WPROJECTW2014%TC_wirless_modem#toolssam-...
SR i
L | | J
I. V10| DFEE 27| HM Zhe ZHo10w)
i
i "»1 0| TFE M= DR HAAF Z21E 2EF EHFE CAE ME20| Sl
| @ L}, M2 2 S1= HA 2 S el S eoim o 02Dt
IS & BEEEE AR EYHE SEFI= 2HH
A% HES 2B
-
{7 patch? for SAM-BA w212 Setup —
Welcome to the patch7 for SAM-BA
v2_ 12 Setup Wizard
This wizard will guide you through the installation of patch7
for SAM-BA w2, 12,
L
It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
i Click Mext to continue,
[ Mext = ] [ Cancel
E — =
Next HE=S 2= stCh
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L
i3 patch? for SAM-BA w212 Setup -

License Agreement
Please review the license terms before installing patch 7 for
SAM-BA w2,12,

Press Page Down to see the rest of the agreement.

ol -
SOFTWARE LICEMSE AGREEMENT |_|

Important- Read carefully

This is a legally binding agreement between Atmel Corporation, induding its

! subsidiaries and affiliates {"Atmel™) and You {"You™). In return for acguiring
a license to use the Software and related documentation and hardware

peripherals ("“Software”), You agree to the following terms and conditions.

1. Grant of License. -

If you accept the terms of the agreement, dick I Agree to continue, You must accept the
agreement to install patch 7 for SAM-BA v2.12.

Mullsart Install System vi2.45

<Back || IAgree | | cancel |

- - -
[ Agree HES 28t
A

" (7 patch7 for SAM-BA v2.12 Setup - E=TRRN X

License Agreement
Flease review the license terms before installing patch 7 for
SAM-BA w2, 12,
Patch release note
| Satch Release Motes B SAM-B& 212 =

Releasze verzion: 212 patch?
Felease date: 20145

Contains
I - gam-ba_Z12_patchTexe for Windows (xP, Wizta, Seven editionz)
- patch? diff for Linux

New features

If you accept the terms of the agreement, dick T Agree to continue. You must accept the
agreement to install patch7 for SAM-BA w2, 12,

<Back || mext> | | cancel
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i patch7? for SAM-BA v2.12 Sstup | =

Installing
Please wait while patch7 for SAM-BA v2. 12 is being installed.

MullsofE Install Systemivi 45

| < Back || Mext = | | Cancel |

Next HES 2= &tCh

{5 patch7 for SAM-BA v2.12 Sefup 1 e

Installation Complete
Setup was completed successfully.

Completed
! - =
| Show details

fullsoft Install System 245

I < Hack ][ Mext = _] ! cancel |

-_—

- 144 -



FinsihHEZ2 Z2& &tC}.

i {39 patch7 for SAM-BA v2.12 Sefup - [ = |=1=" |l-"'=ﬂJ1

Completing the patch/ for SAM-BA
v2 12 Setup Wizard

patch7 for SAM-BA w2, 12 has been installed on your
computer.

Click Finish to dose this wizard.

| Atmel

SAM-BA®
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6.3 SAM-BAZ AIZ35t0 bootstrap2t u-boot 0101 Xl = DI
6.3.1 Bootstrap =7

SW1, SW2,2 1-2& &3, DL USB portOll usb cable2 HZ3dt1),SAM-BA

Select your board ; iat‘&lsamggxﬁ-ekes
JLink speed : [default
JLink TimeoutMultiplier : {0 R

Connect |

[ Customize lowlevel

Exit

ol Dol A

USBseria/lCOM4= ZFHOIOH OHE 222 830 2+ UL
ANelg ZED B0IX £2H SAM-BAS| 2IAEZ ChA
At91sam9g45-ckesE £ EE A HSHLH.

_—=
OtXI 2 S 2 Connect=S 2! &HCY.

nz
OOII
_O'ﬂ
2
(=]
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File  Script File Help

—at31zam9g45 Memory Display

Size in byte(s) :[0x100

Start Address - [1:300000 Refresh r”’p'ay format ~Applet traces on DBGU—

i ascii 7 8-bit 7 16-bit & 32-bit iinfos b APP'YI

0=x00300000 0=ES3FF0%0 OxEAFFFFFE OxEA00001A OxEAFFFFFE
0x00300010 O0=EAFFFFFE OxERFFFFFE OxELFFFFFE OxEAFFFFFE
0x00300020 O0=ES9F0074 OxESSF1074 OxES8F2074 0xE1510002
0x00300030 0x34903004 0x34813004 Ox3AFFFFFE OxXESSFDOG64

fononnonan AnTCOTANEA faeTa ATETON MeTCATanEn MaeTCOATAMEn

< | i |

-

DDRAM  DataFlash ATASDB/DCE | EEPROM AT24 | NandFlash | NorFlash | SRAM | SerialFlash AT25/4T26 |

—Download / Upload File
send File Name ;| il Send File
Receive File Name : | i.r"‘J Receive File
Address |t}x0— Size (For Receive File) W byte(s) Compare sent file with memory
—Scripts 1
|Enable Dataflash (SPI0 C50) ¥ Execute I‘

loading history file ... 0 events added

SAM-BA console display active (Tcl8.5.9 [ Tk8.5.9)
(sam-ba_2.12) 1 %

(sam-ba_2.12) 1 %]

iWUSBaeriaIWCOMzil! Board : at9lsamdgas-ekes| .

SWIS 23892 XA6tD ExecutesS =2 6t}
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|™ SAM-BA 212 patch7 - at9lsamBg45-ekes (22 ©3)

L

| Fle  ScriptFile  Help

— at91sam9g45 Memory Display

Aetrash |-Di5pl3}rformat
" ascii O 8-bit ¢ 16-bit & 32-bit

Start Address - [0x300000
Size in byte(s) -|0x100

-Applet traces on DBGU—

[linfos -| Apply
|i =] o0t

0x00300000 OxES9FF0S0 O=xEAFFFFFE OxXER0OD001A OxEAFFFFFE
0x00300010 OxEAFFFFFE OxEAFFFFFE OXERFFFFFE OxERFFFFFE
Ox0D300020 OxESSF00T74 OxESSF1074 OxESSF2074 OxE1510002
0x0D300030 0x34903004 0x34813004 Ox3LFFFFFB OXES89FD064

NeenO 200040 AT COATANCA AwT 1 PEEEIN AT COTINCA AT COTTOEA

4 1 |

-~

[

DDRAM DataFlash ATASDB/DCB | EEPROM AT24 | NandFlash | NorFlash | SRAM | SerialFlash AT25/AT26 |

— Download / Upload File

| Send File Name :| Send File

=

b/
3 Receive File Name :| ﬁ"yi Receive File

;. Address :E{th{} Size (For Receive File) :|0x1000 byte(s)

Compare sent file with memory

—Scripts

j Execute | ‘

= Erdsifig: UALGUL UYLES di dUU ESS UXIALGU
- Erasing: 0x18C0 bytes at address 0x3C540
1I-F Erasing: 0x18C0 bytes at address 0x3DEQQ
[-I- Erasing: 0x18C0 bytes at address 0x3FG6CO
- Erasing: 0x18C0 bytes at address 0x40F80
I[-= Erasing: 0x18C0 bytes at address 0x42840
M(sam-ba_2.12} 1 %
)| Complete 6% #USBserialCOM4| Board - at91samagas-ekes| -
Erase ALLS & &{5t1) Execute= =2l stCh

E SAM-BA 212 patch? - a3t91sam9gd5-ekes

B HFE s

i =
= {|
210|282 }-I

O E M

BIN Ml
4.15K8

o Elataflash_atEllSam9945ekes

,

-

IHE H AT [Bin Files {=bin}

z)

P i

|send Boot File

s Erdsiigy: UALOLLY UYEES di dUUrE5s UXT LoLoU
-F Erasing: 0x18C0 bytes at address Ox41A540
-F Erasing: 0x18C0 bytes at address 0x41BEDD
-F Erasing: 0x18C0 bytes at address 0x41D6C0
HE Erasing: 0x18C0 bytes at address Ox41EFBD

(sam-ba_2.12) 1 % GENERIC::SendBootFileGUT
(sam-ba_2.12) 1 %

[#UsBserialwcOM4| Board : at91samogaS-ekes| —

-

Sent Boot File2

S EGEL) Execute2 220+, dataflash at9lsam9g4Sekes.bin A2 A& = &)
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=
=2

Ju

-

StCt.

F¥ SAM-3A 212 patch7 - 21915amaga5-ekes
ki e . o

- ey ey -
| File  Script File  Help
— at91sam9g4s Memory Display
Start Address |£_Px_3{}_O_OFG_ Refresh | Display forrmat ~Applet traces on DBGU-—
T i -bi -bi b Iinfos | Appl
Size in byte(s) : [0x100 © ascii © 8-bit  16-bit & 32-bit PPYl
0x00300000 OxES9FF0S0 OxEAFFFFFE OxEAOOOOLR  OXELFFFFFE £
0x00300010 OxERFFFFFE OxEAFFFFFE OxEAFFFFFE OxERFFFFFE 3
0x00300020 OxESSF00T4 OxES58F1074 OxESSF2074 OxE1510002
O0x00300030 0x34903004 0x34813004 Ox3AFFEFFEB OxXESSFDOG64

Meenin2nnnAn M@ ENETNANSA

NuT1 AT

AuTEnATIAEn

AnTEATIAEA

+ .

DDRAM  DataFlash ATASDB/DCB | EEPROM AT24 | NandFlash | NorFlash | SRAM | SerialFlash AT25/AT26 |

—Downlead / Upload File

| Send File Name |

&

Send File

Receive File Name :|
Address : {ox0

Size (For Receive File) ©|

101000

|

Receive File

byte(s)

Compare sent file with memory

— Scripts

1l Boot File

Ed| Execute |

I- File size : 0x109C byte(s)

(ST Erdsiniy. UELdlU UYLES dl duuress uxs1ergy

ileCLIT

LSamena 212 ] oa GENERIC SendRnntElleG
[GENERIC: :SendFile C:/Users/USER/Desktop/dataflash_at91sam%g45ekes.bin at address 0x0

b Writing: 0x109C bytes at 0x0 (buffer addr : 0x30AC6C)
I 0x109C bytes written by applet
[ | R R T B
|#UsBserialwcOMa|| Board : atd1samogas-ekes| _
QIO MM RE2S OIS}
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6.3.2 U-BOOT.BIN It =J|

¥ SAM-BA 2.12 patch7 - atal:

File  Script File  Help

—at9lsam3g45 Memory Display

Start Address - [0x300000 Refresh |
Size in byte(s) : [0x100

© ascii O 8-bit © 16-bit & 32-bit |i”f05 fil AFIP|Y|

0x00300000 ORESSFFOS0 OREAFFFFFE OxERQ00012A  OXxEAFFFFFE 2
0x00300010 OxERFFFFFE OxERFFFFFE OxXEAFFEFFE OxERFFFFFE (d

-Display format ’rAppIet traces on DBGU—

0x00300020 ORESSFO0T4 OxESSF1074 OxES9F2074 OxE1510002
0x00300030 0x345903004 0Ox34813004 Ox3AFFFFFE 0xES9FD064

—
MawenO2000an ARTEATANEA An@1 IEEETRN NuTEONEIAsn NuTEnEInEn

< | 1 | v

DDRAM  DataFlash ATASDE/DCE | EEPROM AT24 | NandFlash | NorFlash | SRAM | SerialFlash AT25/AT26 |

— Download / Uplead File
Send File Name : | ol 2 Send File
Receive File Mame : | = Receive File
Address : |0x8400] | Size (For Receive File) iW byte(s) Compare sent file with memory
— Scripts
{send Boot File I | Execute |

ES Erasinig. VXLl DYLES dl gUUress Uxs LErGu

(sam-ba_2.12) 1 % GENERIC::SendBootFileGUI

GEMERIC::SendFile C:/Users/USER/Desktop/dataflash_at91sam9g45ekes.bin at address 0x0
-I- File size : 0x109C byte(s)

-E Writing: 0x109C bytes at 0x0 (buffer addr : 0230ACEC)

-E 0x109C bytes written by applet

(sam-ba_2.12}1 %

[
|wUsBserial#cOM2| Board - at91samggdS-ckes| —

Address: 0x84002 &2 HEi= 2HZ 26l 0|0IXKIE HESHCE.

sy
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S SR HIE B - @2 e Er
= N ———
= <A b = B =
1 =z 4N s 0
File
atgl 3
ST ] \n DBG
Staf s 480 E°r DB“|U
C E ~| applv
Siza HY=E LJM
—Thf-
=t =22 dataflash_at91sam9g45ekes.bin e
HEF g-bc-_c-t._bin
E 5, a = -
4 L [
j y=gs  DEEOIEM [ x =20 ||k
DDR O #A(T):: [Bin Files (= bin) [ s |
Dty - 3
Send File Name - E}jl Send File
Receive File Name @ Receive File

Address ; [0x8400 byte(s)

Compare sent file with memory

Scripts

|send Boot File

j Execute

1= Erdsiny: Uxloy DS dl auuress UxsLerou

[sam-ba_2.12) 1 % GENERIC::SendBootFileGUI

GEMERIC::SendFile C:/Users/UUSER/Desktop/dataflash_at91sam9g45ekes.bin at address 0x0
-I- File size : 0x109C byte(s)

-1 Writing: 0x109C bytes at 0x0 (buffer addr : 0x30ACEC)

e AaA MO harkbne

vmitban b amelad

to
to
to

o1
=
=

enyironment

[00]

top autoboot: O
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8t KERNEL, FILESYSTEM = |

TFTP322 AtE

6.4
6.4.1 KERNEL =7|
Tftp322 &SI Ct2W 20| #F2 AH5H0
SRS B PR Iounin = | = B
EurrentDirectnr Browse O! D| I| 7|’ ,-'\JE :_ [I =l = E| .-1 E—|H
Serverinterface m i | Show Dir ;l.g I E‘I O| |p = #E -|
Titp Server ] Titp Client | DHCP zerver | Suslog server ] =
Clear Copy Current Action |Li$tening on part B9
About | Settings | Help J
2EEC LAN It DEANS HOIIS 46 DO LANS HZSHLC}
= 2FES #IHES LAN HOIES LAN #1 £= LANKZ SHZ &t
A 2420l B

ipaddr 192,168, 102,100
H2 168102, 2

Ct.

My
n v serverip 192,16

\-Boot
-Boot> sete
'H EHHT Saye

| ash,

G225 st
NAND FLASH2| ¥ & Xl2Ct

SO Z 0|0IKIE
- HEO0I0IXKJF CIR*EE D=
nand erase 0x0 0x400000

O0x0 D=400000

IJ-Boot> nand erase 0x0 O

NAND
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- Tftpp MHUM HE OIOIKIE sdram2 2 S AFSHCE.
tftp 0x72000000 ulmage.openwrt

lbps ful l-duplex (lpa: Ox45e1)

B e B e e B e B e R e A e
B e

i P

Bvtes transferred = 2172 2642 hew)

HE 0|0l XAIE NAND FLASHO M<=Ch
nand write.i 0x72000000 0x0 $(filesize)

642 6.4.2 FILESYSTEM =JI
KERNEL OI0IXl CI22ES &2 HYHOZ Thp32s Aot Cisdt &0 23S Fdsetlt
ZFE2 LAN It LED BIT CPU 2E2| LANS HZ &t

serverip € &0t = W PC2 IPFAE serverip =48 =&8tC}.
=
—

Ct22% ot A ot= RAMDISK I ¥= #Qlst & ramdisk name=2 Ottt 20| =& ¢&tC}.

setenv ramdiskname [Tt & ] [enter]
saveenv [enter]

- - = [P N S e e

S setenv ramdiskname rootfs.cpio.uboot_ledbit_20171031

‘.i.'
T> saveenv
? Environment to dataflash...

LEDBI
LEDBI
Savin
LEDBIT> []
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B “run upramfs” 9

(S

(e
ELCOME:lISEDDhBL;d-TE{B'Em i
Eilé EJit Setup Control Window Help

0¥
2

E Y=ot st 201 RAMDISK OIO0IXIOF G222

mackl:

INTERRLFT=
LECEIT> run upramfs

MNAMD erase: device 0 offset Ox1000000, size Ox4000000
Erasing at Oxdfe000D — 100% complete,
oK

link up, 100Mbps ful l-duplex (lpa: Oxcdel)

Us ing machl device

TFTP from server 192 .168.0.232; our IP address is 192.168.0.12
Filename 'rootfs.cpio.uboot_ledbit_20170B16".

Load address: Ox72000000
Loading: T A e o A S S i it A

done

R L 1R L8R 1AL 1118111 R1 18R BRI LRI AR R RIS IR NI
A A S A A S A A A A A
A A A A A
R R R R AL R LR 1AL 18 1B AL BB 18 B 1AL 1R B R MR RIS BB NI
L8 1R L8R 1L AL R 8LBLRL R M1 BRI R IR AR R RIS IR NI
A A S A A S A A A A A
A A A A A
R R R AL R B1RL 18 1B AL BB 18 B 1AL 1R B R MR RIS BB NI
L8 1R L8R 1L AL R 8LBLRL R M1 BRI R IR AR R RIS IR NI
A A S A A S A A A A A
S A A S R A A S A A
R R R AL R B1RL 18 1B AL BB 18 B 1AL 1R B R MR RIS BB NI
L8 1R L8R 1L AL R 8LBLRL R M1 BRI R IR AR R RIS IR NI
B BB 1B 8B 8 1B B1 T B B8 10101 RI 18 1B BRI BRI RIS M1 IMIWI R IBIRIRI MR BIRIS MR NI 81
A A S A A S R A A A A A
R R R AL R B1RL 18 1B AL BB 18 B 1AL 1R B R MR RIS BB NI
R R LR 8L AL 8 LR 1AL 18 1B A1 BRI 18 B 1AL 1R BB R BRI RIR S BB R
BRI R RYR BRI 811 R1 8RR 81 RE I8 (R8I R11 6 R IR1AI 81 RI I8 (R B1R1NI8 BRI 01 BI I8 (R BIRIN 6 BIR1R1

Bytes transferred = 1B0B5267 (113a773 hex)
MAND write device 0 offset 01000000, size OUx113a773
Writing data at 0x213a000 — 100% comelete.

18065267 byvtes written: OK
LECEIT> 0
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it cat fmnt/DBfsystem.ini
[interfacesB]

name = etha
service = static

address = 192 _168.18.169
netmask = 255.255.255.8

[routesd]

destination 172.16.8.8
netmask = 255 _255_255.8
gateway = 192 _168.18.1

[interface/0] = static(2 & IP) ¥ dhep(S S IP) & & SHCt.
Ol = static OIM AIEE IPE EHSHC

9| netmask & =0= static 0l Al AIEE subnet maskE & & StCY.

A

==}
—/
[interface/0] &t=2| address &
==}
—/

[interface/0] &

SIS

>
i

o
(_1

[route/0] =2l destination &= 0l= routing® =& b,

==}

-/ [ -/ =2o
[route/0] =2l netmask &=0= routingll Al ALZ2E subnet maskE & & StC}.
[route/0] =2 gateway & =0l= routingll Al ALEE gateway IPE & &HSHC}.

Routing® =2t O UCHH [route/1~8] & =IKl It JHS3tCh

A

or
ol

712 712 £33 Wt =Y

=
VI OICIHE OIS0t +=&stlt.

=8 S0l BEEE rebootoll OF && 0| EE&=ICF
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2 E Configuration
e 2AX 2 LHE

mel AAXl= /mnt/DB/syscfg.ini Ol 2 XIEtCE.

—
=l

slavefddr = 1

[mod_serial]
type = R5-232
ComPort = @
PortSpeed = 115288
DataBit = 8
StopBit = 1

]

parity = HOHE

[lecp_serial]
type = R5-422
ComPort =
PortSpeed
DataBit =
StopBit

[tunnel comm]
used = Yes
server_used = Ho
serverip = 192.168.18.1568
serverfPort = 1088
caa

= Loa
err_cnt
EMerqency

i
ha

SE HHE AltsS HF S

modbus S&IAl ALEE slave addressE & & &HCY
[mod_serial] & =& Modbus Serial S&I0l CHStOM Serial Port LICIOIEHE &8
[lep_serial] &=& LCP S4I0l CHotO Serial Port HItct0IHE & & EHCY.

[tunnel comm] &=2 B MO HXIgA2 S0 CHotH £FetCh

rol

Cth.
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722 23Ig =3¢
[e]

timeout = 18

[modbus]
slavefddr = 1

[mod seriall]

type = R5-232
ComPort = 8
PortSpeed =
DataBit = 8
StopBit = 1
parity = HOME

1152068

[lcp_serial]
type = R5-422
ComPort =
PortSpeed
DataBit =
StopBit

[tunnel comm]
used = Yes
server_used = Mo
serverip 192 _168.18.168
serverPort 1088
coe
coe
BFr_ =3
Emergency 1

/mnt/DB/syscfg.ini 1735 2%

e
o

S0l EEE rebootdl OF &F0| E =Y.
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VPN &&

A g ?AX £ UHE

#t cat fmnt/DBfsecuwayfconf/client.info
userid: test

userpw: test
vpn_ip: 211.41_163.

upn_port: 443
crypto: yes

log size: 58
version3: yes
site-to-site: no

userid= VPN IDE & & &HC}.

userpw= VPN PasswordE & & 5tC}.
vpn_ip= VPN IPE & &HCY
LIHX =2 Jl243ilg S0

7.3.2 2dmg

= =y
VI OICIEIE 0lEolK IS =3ttt =8 =0l= 2= rebootdf OF €&0| HE=CH

# vi/mnt/DB/secuvway/conf/client.info

llserid: test
userpw: test
vpn_ip: 211.41_163.
upn_port: 443
crypto: yes

log size: 58
version3d: yes
site-to-site: no
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7.4 T=27]8 Debug &3
7.4.1 Ay
1. 25 2= 2E0 &

Welcome to Buildroot

AT215AM? login:

S/W Uersion
Date & Time
Designed

login ID= root O|04, Password= SiL}.

HE06HH OteHet &0l login 2HO0| LEEFHCEH

Oteiet 22 220l LHEFCEH

May 3 2618 g9:58:38

UITZROSYS

DBUG > debug

[ms =]

o o

3. debug HE XY Otchet &2 O30l LIEHC

<DBUG > debug

DEBUG MEHU

1 : COMH Debug

: System Config Change
: Tunnel Config Change
: Modbus Data Hap

2
3
N

Enter debug type number =3 I

4. 0l CIB1 Ol =

1: COMM Debug —> S4&I&EH =0l

2: System Config Change —> AIAE £&& BH& Ui

3t Tunnel Config Change —> ZXZ MO X €& & U=

4: Modbus Data Map —> LCP =&I= Modbus S&I6tJ| 918t Memory Map &fQl
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0
s
fol
x
o
>
olm
>
O
==
o

5.%mD%wg)@§9§i%m%EOmm}égimmlHHUM6H

HIAIXIE &olgy =

IDEBUG MEMU
i1 : COMH Debug

2 : System Config Change
82 : Tunnel Config Change
4 : Hodbus Data Hap

lEnter debug type number => 1
lEnter debug Ch number[8:all, 1:LCP, 2:Mod-Serail, 3:Mod-Tcp 4:TUNNEL-UDP 5:TUMMEL-SERVER] => I

DEBUG HEMU

1 - COMHM Debug

2 - System Config Change
3 - Tunnel Config Change
4 - Modbus Data Hap

Enter debug type numbey => 2
System Config
1. UPH Used = Mo
2. LCP Time Dut Count
3. Modbus Addr = 1
Enter debug type number =3 I

Change(3) &S2=2 SHIIH Ot 22 3HHO0I UHEILIH oY BHS Hdes W
Ct.

DEBUG HMEHU

1 : COMH Debug

2 - System Config Change
3 - Tunnel Config Change
4 : HModbus Data Hap

Enter debug type number => 3
Tunnel CGonfig
Used
Server Used
serverIP = 192.168.108.168
serverPort 18808
Poll time cag
Time Out cag
Err Count =3
Emergency Type 1
Enter debug type number => I

8. Modbus Data Map(4) &t=22=2 SOMHIIH LHE Modbus Data MapsS &QIs &= QL.
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DEBUG MENU

1 : COMM Debug

2 : System Config Change
3 : Tunnel Config Change
4 : Modbus Data Hap

Enter debuqg type number => 4

[Mem
[Mem
[Hem
[Mem
[Mem
[Hem
[Mem
[Mem
[Hem
[Mem
<DBUG >

000ea] >> [BO00] [DBG6] [0060] [G00A] [OBGG] [0080] [000A] [BO00] [BOO6] [0008]
@ee18] >> [B008] [0AG6] [0OBA] [BOGA] [BEEO] [0OAA] [O6BA] [BO6A] [BEE6] [00688]
0p020] >> [0000] [06861] [0061] [0001] [0000] [0060] [0008] [6000] [0060] [0008]
00038] >> [BO00] [DBG6] [0060] [G00A] [OBGG] [008A] [000A] [BO00] [BO66] [0008]
@ep4A] >> [B00A] [0AG6] [0OBA] [BOGA] [BEEO] [0AAA] [O6BA] [BO6A] [BE66] [00688]
@pes0] >> [0000] [0800] [0000] [0000] [0OO0] [0060] [0008] [0000] [0060] [0000]
00068] >> [BO00] [DBG6] [00B0] [G00A] [OBG0] [008A] [0O6A] [BO00] [BO66] [0008]
@e6708] >> [B008] [0AA6] [0OBA] [BOGA] [BAEO] [0OAA] [O66A] [BO6A] [BEE6] [00688]
00080] [0000] [0000] [0000] [000A] [0AO0] [0060] [0008] [0000] [0000] [0000]
00098] [0008] [0OGA] [00B0] [0668] [B006] [6666] [0BO0] [0068] [0008]

9. System Config Change(2) 2 Tunnel Config Change(3) &= =AS0W= E=Z reboot ollOF &
M0l ®2E .
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