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ABSTRACT

Design of Modbus Protocol Converter

for National Protocol in Lighting Control

Seol, IL—Su
Advisor : Prof. Choi, Dong—You, Ph.D.
Dept. of Info. & Comm. Eng.,

Graduate School of Chosun University

Universal protocol converter is converting from lighting protocol to
universal protocol (modbus) to be accessed for building automation
system main control software with lighting controller. Lighting
controller is using its own protocol to control light in the building of
factory, but it cannot be interfaced with the other system in the
control room. Therefore, one more pc or server is needed to monitor
and control lights using displays and simple graphic in the monitor, in
order to use on more system or pc, protocol converter has to be
developed to communicate non—universal protocol controller and
universal one. Protocol converter is converting from National protocol
to Modbus protocol which is very famous for the BAS (Building
Automation System) protocol. Nowadays, most of building automation
solutions adopt that protocol to interface with BMS (Building
Management System), but some of the controller e,g Lighting System
is not using their own protocol. This converter is made of AtmegalZ28
processor, and it has some peripherals which are RS232, RS485
monitored LED and couple of switches. Even if lighting system is using

RS232 or RS485 cable to communicate with its own server, this

- Vil -



converter can convert from both of them, because I installed the
switch to change the port of 232 or 485. As a result this converter
could be applied for the building automation system, and the other site
where wants to communicate with non—universal protocol controller

and universal protocol controller.
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Connected 1o 192.168.01 21

2do] Qlth[18—20].

msuemm:x cnlu

TRACE [20:27:44 07-Nov-12 KST)[N1sletuork CONL
TRACE [20:27:44 07-Hov-12 KST][H1sHetwork CONL

TRACE [20:27:46 07-Now-12 KST][N)sHermork CONL
TRACE [20:27:46 07-Nov-12 KST][H1sNetwork CONL

TRACE zn 27:47 07-Now-12 KST][NlsNetwork COML
0:27:47 07-How-12 KST][N1slermork COHL
c

TRACE [20:27:51 07-Nov-12 KST][NlsNetmork_COML’

L e B T T ORI
TRA 2 KST;

Paey

A

P

anan
P
arwr

Hessage [NlsNetwork]:
T e

S T T T ] e TSl

Nlsletwork CONL] ***% Sending He: HlsHerwork]: 302005
HlsNetwork CON1] 77#% Received e aeri
TRACE [20:27:44 07-Nov-12 KST][NlsNetmork CON] #+%+ Sending Message [| 1: 0 464313031035

Received message: 06

Sending Message [NlsNetuork]: 04

Received nessage:
Sending Measage [NlsNetwork]:

0230200£363534246 43130310350

HisNetmork COH1] *+#% Sending Message [WlsWecwork]: 304005
Nlsletmork CONL] ##%% Received message: e
27 Hlslietyork CONL] T7#% Sending Mgseuqe [HLsletuork]: 06
CE Hlgletwork CONL] #+#% Received messag
TRACE zn 2'1 45 n? How-12 KST][NisNetmork COML] *#%* Sending Mesﬁaqe [mlsl]euork] 304005
TRACE [20:27:46 07-How-12 KST][HlsHetuork CONL] 777+ Received message:
TRACE [20:27:46€ 07-Nov-12 KST][NlsHetwork COM] #+#+ Sending Message [Dﬂsﬁemmd{] 302005

Beceived uessage:
Sending Message [NlsNetwork]:
Received message: 06

Sending Message [Wlslietwork]: O

0230200£3635352464313031035a

TRACE :46 07-Nov-12 KST][NlsNetwork COM1] **#% Received message:
TRACE [20:27:48 07-Wov-12 KST][NlsNetwork CON1] #%+* Sending Message [HlsNetwork]: 04
MESSAGE [20:27:47 07-Nov-Ll2 EST](fox] Opened: 56 <- 5 :: Workbench B xpp
20:27:47 07-Nov-12 KST ;_CO] **aT Sending Message [lel]etrmrk] 304008
7 07-Wov-12 KST][Nisletwork CONL] *v%+ Received message: 49522
7 07-ov-12 KST]{Nlslerwork CONL] 7#%% Sending Hessage [NlsHetwork]: 06
:0:27:47 07-Nov-12 KST][NlsNetyork CONl] **** Received message:
TRACE [20:27:47 07-flov-12 KST)(Mallecuozi O] #+e Sending Wesseye [WlsNecuork: 304005
TRACE [20:27:47 07-Aov-12 KST CoML] *t%% Received message:
TRACE [20:27:47 07-Nov-12 KST][NlsHetwork CON1] **** Sending Message [Nlnl]et'wl'-k] 302005

Sending Message [NlsNetworkl:
Received message: 06

v-12 KST b 4
$0:37:45 D7-How.12 Ko %% Sending Message [WlsNetwork]: 304008
20:27:48 07-Fov-12 KST 27er Received uessage:
07-Now-12 ***% Sending Message [NlsNetworkl: 06
:27:45 07-Wov-12 KST][NlsNetwork CONL] ##++ Received message:
0:27:45 07-Nlov-12 KST][N1sHertnork CONL] 177+ Sending Message [NlsWetwork]: 304005
5 07-Nov-12 KST][NlsHetwork COM1] *7#% Received message:
:27:45 O7-Nov-12 KST][NlsNetwork CON1] 77%% Sending Hessaye [WlsWetwork]: 302008
TRACE [20:27:45 07-Nov-12 KST](Nlslietuork CON1] *7** Received message: 06
TRACE [20:27:45 07-Nov-12 KST][NlsHetwork CON1] ***% Sending Measage [] 1z 0310359
TRACE [20:27:49 07-Nlov-12 KST)(Hlolictwork CON1] "7+ Received mesoage: O
Hislietuork CONL] **** Sending Message [Nlsllerwork]: 04
S s S E G e O e R
Hislietwork COML] 7757 Received me.
Hishietyork CON1] **** Sending Hessaua [lene:wnm] a5
:27: 1sWetuork _CONML] 7737 Received mess
TRACE [20:27:50 07-Nov-12 KST](Hiollebworh COML] 7=+ Sendang Hesaage | [Hlsl]et-vrk] 304008
TRACE [20:27:50 07-Nov-12 KST][NlsHetwork CON1] "*%% Received message:
TRACE [20:27:50 07-Nov-12 KST i e [msm:unr_k] 302008
TRACE [20:27:50 07-Nov-12 KST’ ._COM1] ***% Received messar &
TRACE [20:27:50 07-Nov-12 KST CONI) 1ree Sending Message | [msnemmj 0230200£363537246 43130310358
TRACE [20:27:50 07-Hov-12 KST TCom1] 777% Received message:
TRACE [20:27:50 07-Now-12 KST COML] 7777 Sending Message Tl eyetwork]: 04
TRACE [20:27:51 07-Nov-12 KST TCOM1] 7797 Sending Message [NlsNetwork]: 304005
TRACE [20:27:51 07-Nov-12 KST][NlsHetuork CON1] *7** Received measage:
TRACE [20:27:51 07-Now-12 KST][Hlsletuork CONL] 777 Sending Message [Nlslletworkl: 05
TRACE [20:27:51 07-Nov-12 KST](NisNetuork COMA] "7%% Received message:
TRACE [20:27:51 07-Now-12 KST, :_COM1] ***% Sending Message [NlsNevwork]: 304005
TRACE [20:27:51 07-Nov-12 KST|{NlsHetuork CONL] 7%+ Received message:
TRACE [20:27:51 07-Nov-12 KST](HisNetuork COML] 77en 302008
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0x20 (selecting A])

UA . 1Hto] &
0x40 (polling A])

ENQ 0x05 1vlolE




Lok Ze el EgE= AA wAAY Al 1" 2-59F 2o, 1 WE
& gev 2.
s|{s|u|s E | g | #Sk=9ed
Tlalal: T | ¢ [ FE=M 0x0f
4 MESSAGE RECODE #| ¢ | neas
‘ dAUE MAX(247)
e A 253 Byte e
— ————— — 256 Byte =~ — — — — — — —

78 2-5 WA TZEZ AKX F2[21]

O vAA] dol= BCCE AQjsta FHu 253 Hlo|EZE S},
@ TEXT® HEADERZA SA, UAE ¥7}3tt}

@ SAE 0x30 #go=z At}

@ A2

1-glo
Tiﬂ—i—?—':

S s R = B [ AR

RAFA A Folof FAle]

o}

© wAA e v el cHEE f18ke] 8 bite] BCC(LRO)E F7}strh,
LRCel oist W82 T8 2-63} Zon Axtsts W2 STXY s &4
FE] XORE WHEse] ETX7HA A3 glo = st

STX| A | B C D E F | ETX | LRC
1 1 0 0 1 0 1 1 0 1
2 0 1 1 1 1 1 1 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0
6 0 0 0 0 1 1 1 0 1
7 1 0 1 1 0 0 1 1 0
8 0 1 0 1 0 1 0 1 0
BCC tf7

1% 2—-6 LRC AF=w
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2. A9 AdA

A A FAAE Ao o AFEst= FHolth ol 54 xS Ad9sta 3
thet on/off 7= F3T u AL 19 2-7

l
thet wlolE sjzle] Fxolt),

(Selecting Sequence)

S U E

A oA g Data Link 3]

AN F i

T4%
ACK

a9 2-7 A ZREFO MUY AAA Fx(21]

e Aofstr] falAe ¢4 A=A SA, UA, ENQ WA A S A4S
2 RUY3, 2EAe] AEZYERE ACK WA A S FAldor A7}t 7hs3slet. o)

l A E 7] faiAE T Aol=eld I' 2-83 RS AAE AAAE F
Alsfjof gt

_11_



No

Item

Host

Data

Control System

Flow
— The LCU turns the
1 |Load 1)Load control request applicable device ON,0OFF.
control
$CO XX XX XX ;IS_('I;' ¢ 2)—1 point opreation
LCU —‘7 —‘;‘ tI;IIJIZaeta normal completion.
Point «— |#CO XX XX XX X
Group LCU ‘ |  Status
Point
Group
Initate stop data Note)

0:0FF, All unlit
1:ON, All lit

2! Half lit1

3! Half 1it2

_12_

There is no
notification for a format
change after the control.

2)—2 If the point is
abnormal *1

#CO XX XX XX X

1L.EW | |_Statu3

Point
Group

72 INVALID = 2

Reference]

*]1

¢ No indicated point

¢ [Initiate stop point does
not occur.

¢ During point trouble.

¢ During pattern setting.

#2

s Reply code for expansion
in invalid indicates the
next page

H A A A A [21]




ol B xzeze SR ol B4 WA <Holy 9F - oy ¢

T Ao kA <dlolE WA ek - ol " sA> Ad gl 8 A

il

¥ 2-2 Aol TREZ Ao] AFAA A9 9

(@) dlo]E ¥ 274 : 0x30 20 05 (Z2EZ WHI7])

() dlolg H= g9 : 0x06 or 15 (YNIU)

() 7N Rk Aol &4 : 0x20 30 20 OF XX XX XX 24 43 30 XX XX XX
XX XX XX XX 03 XX XX (Z2EZ H3E7])

@ 7§ H3F Aol S 0x06 or 15 (NIU)

(e) dlolE HA A @ 0x04 (ZE2EF WE7])

3. 23 AL

EYAAzE 2gAel Fake Aus A 91l ALgEth 29 Aol
A & %, 2P (LED, WIAT, 220V 945 5 A

o] FFH| ALAY o|g solati AORA, 2YAC] AEZURIE HY
| A9e FHsts Delolst AAHREAS #AHT 0B o]

- 7 T

NS5 HAEske AAlelty. ¥ 2-9% &% Al9AY

I

4) NIU : Network Interface Unit®] ¢FARF= A, T A o] =
o]},

o
i
oll
Q‘L
il
i
oll
2,
9
oo
ofy
02
N
m
f
v

_13_



(Polling Sequence)

S UE
A AN Data Link &%)
Aol = Q 4

EOT
9 2-9 WA TREE Zg AlPA FE[21]

a9 2-99 #Zo] FATeA SA, UA, ENQ2 HAIAE Az Hula
TETORYE EOTAZ S FAIsHA ¥4, dolg g g5o] o] Fofxit. wHolE 9
gio] o] FolX Holl= JNE ¥t dHE &7 Sl&iA, SdAol=o] 7 =1
2AAE e G glojof ek, wiAA 9 Zed AREe 19 2-109 2o &
St T AlEAS F7A ZEdY oe % 2-37 2k

¥ 2-3 2yAe] TREF Ty AAA FHF <

(@) dlo]g H=a 274 : 0x30 20 05 (Z2EZ WHI7])

(b) HolE P = &g : 0x06 or 15 (NIU)

() A F3F Al 2% : 0x20 30 20 OF XX XX XX 24 64 31 XX XX XX
XX XX XX XX 03 XX XX (Z2EZ W37])

@ 718 F3F A % : 0x06 or 15 (NIU)

(e) Hlole HA &4 : 0x04 (Z2EF ¥W37])

(f) 7id F3} deolg &% @ 0x 30 40 05 (Z2EF ¥37])

® 7I H3F dlolH §% : 0x 02 30 40 OF XX XX XX 23 64 31 XX XX 30
XX XX -+ 03 XX XX or 04(NIU)

h) 7|E 53} doly SHZZEZ W3y &) 0x 06 (Z2EF ®37])

(i) dol8 Y= A : 0x04 (NIU)

~—

_14_



No

Item

HOST

Data
Flow

Control system

13

Individ
ual
load
monito
g

1) Individual
load monitor
request

$d1 XX
Ley

01~31

2)—1 Normal response end
*]

#d1 XX X X11X12 X21X22 - X641X642
LCU| Datal Data?2 Data 64

Status 0: Normal

DATA n: Corresponds to channel n of the
individual SW.

I|I||||||
>

Xn2:
‘ 0 ‘ 1 ‘Cquiti’:n 3 Cur1ditiL‘n 4‘

D7 D6 D5 D4 D3ID2 D1 DO

Condition data (3 bit data) #*2
MSB LSB
001:0FF
010:0ON
011:ON—timer or OFF—delay
100:NO T/U
101: When an abnormality occurs

2)—1 When an abnormal point exist. *3

#d1l XX X
LCU Status
7. INVALID

[Referencel]
*] @ The reply text is a total of 184 bytes.

#2 o ON : When the corresponded reply
is in the ON state.

e OFF : When the corresponded reply
is in the OFF state.

e No T/U : When the corresponding T/
U is not connected.

*3 e When the point does not exist.
e During point trouble.

ol
2
2
[«

2EF 9 WA AA[21]

_15_




X
1o
(e
ol
)
offl
2
2
W,
ol
o
X3
offl
for, S0k
O
o
2,
>
N
N
gi
jul
)
o
S
>,
oo M
i)
tﬂ
rlr
Of
2
ok
1>
o oy =

}‘4_‘
iy
Ach
_,>L
oo
jﬂ,
k]
9
o
_‘i
&
o
:{o
rr
—d
2
f
)
>
ofo
_0|L
N

A7
Ha, AFA oo *}%Q% digital value, analog ValueJ o] E]
= & xdsta o, Fdstr] 7] wiEolth ApE Ao ol &
Az A4S F3l 1719 @ =& B9 As AofstAY A sk A
Al wRiQd ojefd e IdE ZTEEFE 7P Z Fdsh o)

oft

1>
(o

2

2

~

o N

sk(system integration)®l gt &7} Sojshd 1
T REHAE O Adaes z2a9s, T4 A}
st dlolEE Fauwteth mEbd, REWHAE *}%3}% tf

=
43 5d0) 9 9}2131 1% Bl Axw gam %ol

‘_’Z_
B EEAAE Y 2223 Brwsz nase] YA
AESHY RENAE Adets FURAANE Qdsks Pae tetol 7147
o}

EAE oY Y BAl AS S oZF Aol Holojd EAldt: TERES

FA OSI Z2EZ B F ofZgAoldd EAst: olf& oyl

o EEFQl BAWAOR AT £ Q7] wEolth. F, EIA/TIA-232,

EIA/TIA-485, Ethernet II /802.3 o A% + glom, FHITof osto] o

T} So] o]Fojzn}, 1¥ 2-112 REWA T2 EFO| Ado sl %dH
ska Qltk[22-23].

_16_



. . - EIA/TIA—-232 or
Other Physical layer EIA/TIA-485 Physical layer

O% 2-11 REHA IREZ A

3. Rt A T2 EZ fo]H

REWA ZREZS FE FIPAAMHG SYHE
TAE FAstEY F 512 SUESY A4H o
o] ZrAl "l Aoje] Stk webA olF AU Ash=
AA F 2-48 FZo] 474 o] FojA St

g} & dole eY | "oy F7F H| 311
BRE A, dH 5& #ZAT u A&
Discretes ) ) N
ot single bit el g | HY, 7AEEZ AAQ dHolHolm=
npu
b % Se gl
Aolaro A 2232k sk dHlolH Y &
Coils single bit Q17 /27] Aoz AMEHEM EA Anle 7]E/A

A ol AL

Aegdsl AT JE 6T ge
Rezz?etrs 16-bit word | 217] A& |2 RE % %% T gAFE A5
Holdin, %;:/E];E?Hj g;;g_ jiy\} = Ao
) HE 2 = B
Registers | 0PN | SV g e g

_17_



X 240X & F Q%o REWA IREIL /&
2

(master station) ¥} &%= (slave station) &= ©]

o
TEEAAMOIY FEHSS X

Fo1A Stk Alol=E # =EelA dFeta e 4 S5 2
PAlo] TEEF WV Z giRliEn Ao]selA FE50E volE Y] 2 By
WSS 7l 2t dlld wiFlel diF SES FekA "o e o
210 F2

o] B} ZJAES e A HI

A Ve E TdEH. A= FE5

Query message from Master
Device Address

Device Address

Function Code

Function Code

I ] | Eight—Bit Data |
| Eight—Bit Data | Bytes
Bytes

Error Check

Error Check

Response message from slave

2% 2-129 2ol £54 WAKeE tulo]A9 Fi, 4 FE (function

_']8_



code), HlolH, ofAlaz /4=l glon dd dolHe a7+ FHAFTe] 9
s 7pHHow WM & ok

R S ENEC ] BN

1, 2] 7he

o0
] o}cgﬂ/\j} }_;(Htﬂ—

%ﬂzaﬂ%@l 9 174 oHDL LS %%‘EL + = AAE AL e 7401
ohowkd N o)) ojEw At SEel Hu, HESA FAld oHE I
T lom, 5 I o]de FE=e] el Y ¢ onR ZRES Adg

2

oJgjol gtrh. 19 2-132 o] /e FHTo] HEEFOE A4

Y

u].i-;'E_1 Y v A 4 L 4
= 000 d.d
e &4 i A A
#1 #2 #3 #4 #N

9 2-13 HEEEOo 7 A4% trjo] A

SF7F wol AL 2 Aol AFgE AERE 7]Est e S
FAAEE REWA ez oy FEdl ue debxsd, 1 e 2
o1z} k= dlelE7F 178 &2 1 o3l A9k 2 At ahs HlolEF 1) &2
I ol ASE Udth FHAIEE A7 672 FREY 2 UeS g 2

_19_



(1) Read coils (0x01)
Coil®] HlolEl& @zl sh= A-f-ofl AR-E™, 17] 52 1 o] Coil =
glol W u AFgE HIEZE 101 trueq! ZHEiolal, O oW false?l AJEjo|t}.
A= FEH5531] dole wgke] a9 o= 3% 2-59 £

ke

2—5 Read coil ZHYd o AR

Function code 1 Byte 0x01
Starting address 2 Bytes 0x0000 to OXFFFF
Quantity of coils 2 Bytes 1 to 2000 (0Ox7D0)

¥ 2-6 Read coil ZdYd S A7

Function code 1 Byte 0x01
Byte count 1 Byte N*
Coil status n Byte n= N or N+1

¥ N = 299 7f5 /8, vrd NoJ 8% vppojdo]x]#] ¢tod, Nej 15 tfdh

SHH, ¥ 2-72 Read coil& AFESH $54 LYY A& HojFoh 27

oM HelF= Zed2 tnpe] 2o Faet o Hfizle A 9e Wigoltt.

¥ 2—7 Read coil 541 X4l o

Field name (Hex) Field name (Hex)
Function 01 Function 01
Starting address Hi 00 Byte count 03
Starting address Lo 13 Output status 27—20 | CD
Quantity of outputs Hi 00 Output status 35—28 | 6B
Quantity of outputs Lo 13 Output status 38—36 | 05

(2) Read discrete inputs(0x02)
Discrete input H|°|EHE 1A} df= 9o AFEHT HEZE 19 trued!
Aol 0o)d falseQl AFejo]t}.

_20_



3 2—8 Read discrete inputs X~ ¥

25 97

Function code 1 Byte 0x02
Starting address 2 Bytes 0x0000 to OXFFFF
Quantity of inputs 2 Bytes 1 to 2000 (0Ox7D0)

3 2—-9 Read discrete inputs Z#| ¥

£

O 1L =
= 37

A
Function code 1 Byte 0x02
Byte count 1 Byte N*
Input status N* X 1 Byte

# N = 289 15 / 8, ¥ No| 8% ool x| ghow,

SHH, % 2—-102 Read discrete inputS AFE-3F 541 I o F HoF

.

¥ 2—-10 Read discrete input 54 g o

Nejl 1& g3t

Field name (Hex) Field name (Hex)
Function 02 Function 02
Starting address Hi 00 Byte count 03
Starting address Lo C4 Output status 204—197 AC
Quantity of outputs Hi 00 Output status 212—205 DB
Quantity of outputs Lo 16 Output status 218—213 35

(3) Read holding registers(0x03)

Holding register?] #& ¢loje iz & uw) ARt F 2vfolE=R 1A H o

o, AFF e 00]H F-d e A

¥ 2-11 Read holding register Zd% 2 7

Function code 1 Byte 0x03
Starting address 2 Bytes 0x0000 to OXFFFF
Quantity of inputs 2 Bytes 1 to 125 (0X7D)

_21_




3 2—12 Read holding register Z# ¢ 9 3

7,

1

N
Function code 1 Byte 0x02
Byte count 1 Byte 2x N
Register value N* X 2 Bytes

# N = dA2H A

¥ 2-13 Read holding register A 3Z# <l o

Field name (Hex) | Field name (Hex)
Function 03 Function 03
Starting address Hi 00 Byte count 06
Starting address Lo 6B Register value Hi (108) 02
Quantity of outputs Hi 00 Register value Lo (108) 2B
Quantity of outputs Lo 16 Register value Hi (109) 00
Register value Lo (109) 00
Register value Hi (110) 00
Register value LO (110) 64

(4) Read input registers(0x04)
Input register®] #S ¢lojeux} & wf ARgsith, F 2vfo|ER A5 o] 9]

om, AAFLE 009 449 #es AL

¥ 2-14 Read input register Z# % &7 3jF

Function code 1 Byte 0x04

Starting address 2 Bytes 0x0000 to OXFFFF

Quantity of input registers 2 Bytes 0X0001 to OX007D
¥ 2—-15 Read input register Z# < 9 3=

Function code 1 Byte 0x04

Byte count 1 Byte 2 X N

Input registers N* X 2 Bytes

# N = dAXH A

_22_



¥ 2—-16 Read input register 541 Z# 2] o

Field name (Hex) Field name (Hex)
Function 04 Function 04
Starting address Hi 00 Byte count 02
Starting address Lo 08 Input reg. 9 Hi 00
Quantity of input reg. Hi 00 Input reg. 9 Lo 0A
Quantity of input reg. Lo 01

(5) Write single coil(0x05)
Coil?] #<e 9Jojoaiat sk uf AFg3kc).

3 2—17 Write single coil ZHY & =3

Function code 1 Byte 0x05
Output address 2 Bytes 0X0000 to OXFFFF
Output value 2 Bytes 0x0000 or OXFFOO

ke

2—18 Write single coil Z#H Y <% =

Function code 1 Byte 0x05

Output address 2 Bytes 0x0000 to OXFFFF

Output value 2 Bytes 0x0000 or OXFFOO
3 2—-19 Write single coil £541 TH Y o

Field name (Hex) Field name (Hex)
Function 05 Function 05
Output address Hi 00 Output address Hi 00
Output address Lo AC Output address Lo AC
Output value Hi FF Output value Hi FF
Output value Lo 00 Output value Lo 00

_23_



(6) Write single register (0x06)

Register?] zk<

ol mr # u gt

+

A AT 00 B5F ke A ATk

2upo|ER 4 H ol 9loH,

3 2—-20 Write single register Z#| Q- 37

Function code 1 Byte 0x06
Register address 2 Bytes 0xX0000 to OXFFFF
Register value 2 Bytes 0X0000 or OXFFFF

3 2—-21 Write single register Z# 2 7l
Function code 1 Byte 0x06
Register address 2 Bytes 0X0000 to OXFFFF
Register value 2 Bytes 0X0000 or OXFFFF

¥ 2—22 Write single register 3441 X #¢] o

Field name (Hex) Field name (Hex)

Function 06 Function 06

Register address Hi 00 Register address Hi 00

Register address Lo 01 Register address Lo 01

Register value Hi 00 Register value Hi 00

Register value Lo 03 Register value Lo 03
. CRC 98 A& I=

CRC (Cyclic Redundancy Check) ¥ 2v}o|EZ FAJ %o Qt}, CRC+= %
ulel o] Aol HH, Rul#il s

A gEE SRS wE

2

o

CRC gko] ssAl®l gkt

AC)

1;(]—‘ sz]

e e et 2rk2e-23).

PRI TS

_4_01—-5]-

_24_
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23]

}
o]

CRC AxH el sq-sﬂ AALE B, u}/‘ﬂmoﬂ EAl
g = st @t CRCE A



@O 16H|ES] Oxffff k= CRCWH=ol A7&oh

@ A& 1HpolE9] HoJEl9} 16H|ES] CRCHS] &}9] Hlo]EZ Exclusive OR
£ 3t ol 2 A3E A CRC ®eell A3ttt

@ CRCHFE $507 1WE AZEAZ 3 A9 HEE 002 A&

@ 3sk¢l 8HIEZF 0ol @Y S wHESa 10l 0xA001# 3 Exclusive

£ g

® @ @9 HHL SUE BF HAZE = urpx| FqEa o] 3pgo] b,
BHIES] HlolH & F& 3t

® E= vlelEZE 52 w0 7k @9 A S REESTh

@ viAE o w2 AdE 16¥ES] o7k CRC gtoltt.

A5 ws A9 8HIES &9 SHIEY A E uptojA dEs = gl

O

$hH, CRC Atshke Ae CAolz xdskd th&3 2t

unsigned short CRC16 (puchMsg, usDatal.en)
unsigned char *puchMsg ; /* message to calculate CRC upon */
unsigned short usDatal.en ; /* quantity of bytes in message */
{
unsigned char uchCRCHi = OxFF ; /* high byte of CRC initialized

*/
unsigned char uchCRCLo = OxFF ; /x low byte of CRC initialized */
unsigned ulndex ; /* will index into CRC lookup table */
while (usDatalen— /* pass through message buffer */
{
ulndex = uchCRCHi ~ #puchMsgg++ ; /* calculate the CRC
*/
uchCRCHi = uchCRCLo ” auchCRCHilulndex} ;
uchCRCLo = auchCRCLo [ulndex] ;
}
return (uchCRCHi << 8 | uchCRCLo) ;
}
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A 3F WA to REEHA ZZEF W3y A

A 1A =Z2F H3] L

WAL Aol AEE A= AA =l oF 2~30%2 HAiES 7HA 1
AWt wtE WMEH ) olftE Fo| AMEEHE WA S HEEY FX otk HME]
HMIE HEAstal gloem, HMIS A& +3E 4 9= SNU (System Network
Unit) ¢ SIU (System Interface Unit), SCU (System Control Unit), Relay L
]2 CTU (Control Terminal Unit) &2 A & o] it}

a7 3-12 olgfd iAol MEEH Fulse] IBSE HMIS o7 14 5 o
NEA 1 FFE YERAL

IBS

Intelligent Building System

‘l
i

J

gl
oy

-

[

Web Server Unit

U

- ; E
Photo Sensor m :

Program Switches

| 1
l N
@

L
]
\

w—
bl i

System Software

TU

RELAY

9 3-1 Al HEER A [21]



2 AT 18 3-1°A4 SNUS §41& F3sh= =S
3tal, ©]& IBS HMI®} REWMA Z2EFZS AMEsle] A4dE & QIEF A&sh=
Zo] EAoltl, B JAFE E /NiE T2 EZ W39 AL 18 3-29)
2t
AA 22EF WE TeED WE .

_a RS—485 or 232 RS—485 or 232
| |
‘ . .
1 : EREZ HEY P Honeywell

SNU - : HMI

' ¢
National T2 5= HEHA TRES

¥ 3-2 TRES A3 AE 9

WHEA AES NN ALgSE A TREZS
MBI, o] F WYFYUA G A} Qdstol M) g W Sepoln glo] &

“
o] = = ULF sk Zlo] 2 A9 Folth

A2 A xZT2EF H3Y] A

1. 3t=49 ML

2EF W= ATmegal289 A8 RISC ZRZAMAE o] g3t HAEA
F9lel RS4859 RS232 XEC] FRAAE AT =3 H42 W
Few & 4 glomz HEy| A el tufela ojEas AT 5 9l
Ea @Xé AL g@Asd. ol & 06H TR2IHS AXA ¢ °
oz AREAY] o] wES IckeRlth 19 3-3 X



ISP PORT STATUS LED

SET SWITCH

JTAG PORT

2EY 7] &
Relay output | A4 2 AEZ# ¢ DO FAEES A|ojstaat & uf AL&3hr},
RS232 portl | WA AEEZ SNUS FAE ] AL},
RS485 portl | b WAl AEEZ S 447 I0mE d& o AHESo
Status LED | & A4, RS/TX2 54 S vepdc
JTAG port | ZEAME oA of ALEST}
Address HEk7)e] ol a5 44T o AFESt
ADC connect | €52 AAE & w79} A4 A4 o ALggir
RS232 port2 | & Heol FAle wf AREgrh

o
0~

e

>

o | =
X

RS485 port2 | 9+ S 7HA A B
Set switch A8 2=91A ot}
CPU B AEZEZ 9 Wl A x|t}
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2. AAR A7)

zHAlel TrEF WIS sttdols &S 5VE ol 88t s =S
AAER . sANE, AR 544 DC24V £& DC12VeY AgS wo] Alg-she
% LM2576 #HEdClEE AbRetel RS skl LM2576 #E#HolE =
7~24VE YAYS 5V AAY S e AARA 1 dEEs Od 3-49

o
=
1
2t
+5V
F 3
CoNa
1 5V Input Voltage
VCC |3
GND |5
GND:‘I
DC_JACK (TC18-013-01) ——
- &
%]
]
o
a
a
BI-TML-2
CONL N 7~24V Input Voltage REGL — _ =
o 2 ; 1y DN/OFF (2 L2 =
3 1 = 330uH/1A AV
= l L% FEED-BACK oUTPUT 12 s Z
c25
N
CE10R100u/50V GHD D18 _+ o4
i 7~ CE8R330u/16V ) pyg
LM25765-5V o jjnzmznx

o] A o7 FFHH D17 LED Ad 35 AHE ZTAGLEE AAS

v,

3. ISP vz AA

npo] AR ZFE M AC] ZEIHE kR 8] flete] ISP RES st
ISP&F AtmelAbell Al A4kE = 8bit RISC U}O]EEEEHIHE BB Eof g3t
el A zeadn & 5 RS AT shudel, 2XEYOE T8k
gojolth. ISPE o]g3tol AVRel Z=zw shr] fleiA 2 Aelr= 639
AnkAQl 27E AREste] AVRI 91425 shaltt. ISP AYEE 11 3-59

o
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+aV

CON4
—
_TXDO 1|

SCK 3 § @ 4 RXDO
—/RESET 5|

BOX HEADER 6 —

ISP

19 3-5 ISP Ay 3IrE

N

4. 3 =95 24

AT 5 Qe B9 2

Aol wel ¥ el ol gl AAY AHE wAY
. % Sol BaAtel ole], WAl A=) 25 A, FEdlo] A4
AAR ol WA W ¥ 2YVE Folel YelolT Folel FET wulFW

s gAde AAT F AES B

DDC 3& PLC, 7]

e oo &

B AEZYs} A9 A5 2
= AAst @3 RLY1 Al
= im |
= _

g5t WA FYRE 4 L ZEAAERY 4HH0R
Y9t £AE FeolnE TRE AHgdtel 20EE 53 0% Yeold 3
3407 Agaent

1N4148
LL4148

1 2
Ll e
D9 11|:| 7 19
6

K1

RLY_HR93H—-DMT
HR93H-DMT

R17
R1608_1K

i o
RLYL \g MMBT3904LT1

SOT23
D10 E

? CD2012_RED

R18
CR1608J1K




5. ¥4 (buzzer) 8% A4

AL deo)e 93 niRZA R o AHd
A Al A ARE BAAE RS A FA4

T BTK-5PE AH&-a}3itt.

+5V

BZ1 BZ2
21y L2y
R28 (&4
1k g o 1| i
BUZZER D -
AN
Q1 E R23 BTK-5P BTK-5P
MMBT3904LT1 10k

a9 3-7 A YR =

ki

6. TZAAF A

AtmelAbel A A ZE ATmegal28 mlo] AR ZZAA S AFRElo] Q&Y 3=%
5 AT AYEH G XEZA] AREE F glon 8bit MAE 7HAL Qe
ATmegal28 WF- HIEE 7} AA HES] &% SRAMES AHEshA] g1 &F4
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unsigned char PaketDecoder(void)
{
UC EndFrame=0;

volatile unsigned short crc=0;

if(RxInCnt != RxOutCnt)
{
if(receiveMode == ADDR_AREA)
{
if(UARTO_RxBuff[RxOutCnt] == SLAVE_ADDRESS)
{
receiveMode = FUNCTION_AREA;
dataCnt = 0;
s_DataBuf[dataCnt++] = UARTO_RxBuff[RxOutCnt];

}
else if(receiveMode == FUNCTION_AREA)
{
if(UARTO_RxBuff[RxOutCnt] == READ_HOLDING_REGISTER || UARTO0_RxBuff[RxO
utCnt] == READ_INPUT_REGISTER || UARTO_RxBuff[RxOutCnt] == WRITE_SINGLE_REGISTE
R)

dataSize = 6;
receiveMode = DATA_AREA;
s_DataBufl[dataCnt++] = UARTO_RxBuff[RxOutCntl;

else

receiveMode = ADDR_AREA,

}
else if(receiveMode == DATA_AREA)
{

if(-—dataSize)

{
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