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ELECTRIC NETWORK CONTROL SYSTEM

Miss Skawrat Wangtaphan 1D.450(079]
Mr. Sopon Fangdanklang 1D. 45010895
Mr. Chinnapat Nantajiwakornchai Advisor

Fducational Year 2005

Abstract

This thesis 15 to study about the system to control the electrical equipment by controlling in
on/eff characieristic use the principle of muitiprocessor microcontroller that can be controlied and
possibly checked the position of clectrical cquipment from several points. The contrel signal will be
transmitted by the lines to all points that need to be controlled. This control has two patterns. The
first is to be controlled directly by the controller that can be controlled from every control board.
And to be controlled via the setting time by the control ¢lock that has the separate clock controller
but can set the time to control any room.

The expected result is the controller that can be controlled directly and controlled by the
clock. The advantage of this controller is to offer convenience in clectrical control. Further more.
this controler can continually be improved such as change into wircless controller or add morce
control distance.

This thests is the continuity one from the last semester. Finally the complete controller can

be used as a model for any application in the future.
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2.2 WINIGIU RS-485

11A337W R$-485 1uszyumsdadoyauuy Balance Digital Signal W30 Balance Data
transmission  schemes m‘m:f“fm'i"umﬁﬁ'a%ayar«immm‘hﬁ"iyaﬁmwmmauasz!u
ﬁ.ﬂﬂmmﬁ’anﬁﬁﬁ'tgadnm‘umuqﬁqndnﬁaawam%’um:wmsﬁaﬁmuiymi’faa"m
Transmission System) l.,mszﬂﬁiﬁﬁﬁwmﬁzﬁm%’m (Equipment  Committee) Lﬂu‘izimﬁ
ayayunsdIdiFynnounmaid (Multiple Drivers) uazaﬁuaquﬁaﬁﬁumcccivcr)

4

HaAIA (Driver) Tynldgedn 32.U.L (Unit Load) Tumsdadymnaliniadoya (Dat

=% 2] L] ) 1
Bus) A3z RS-485 vziluuuy Half duplex fiolunilsrsnanzeunialiiisas
o Ny 4 oW & v o £ o 1w . ¥ A & W
dyanalaniisduiniy dafugunselfudadyanm(Transciver) 80aM3s Enable ol
dnuiludidedyanu uazez liamnsn Enable unzaz bimun3n Enable T Tied sy

a

uan1 10l @eiu 18 axfailynidoyalumetadaudetiu(Line Contention)

M
zr
LH
i t
DI
i
DO=Driver

D3/R3=Transceiver

R2=Receiver

ZT=Termination impcdance

Up to 32 U.L.S. [recciver, driver (off state) transcciver]

29 2.9 uaasinuosdriinas dadyana Ty RS-485
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insalAsunazddsdya Ussnoudwmodynin 2 @ ABRINANBI MDY
fiB A Terminal 102 B Terminal oz Apad198a00 dyanns 1 (Ground) 5l 2y RS-
ass v liauladgnaufonsuns 1l FavsSadyrauny Differential Measurement 3650
AIEANAYAINTTNIN A Torminal 4oz B Terminal Tavsadadayanoziinianldouniag
dynATAon (Digital) W 1Adyy 001 WNA Terminal A naz B TaunGeumdyaad

asafudwiunansfagald 2.10

N [ A
RS-4k ‘
Driver

Data from microcontrofier

Data from microcontrotler

Va

\Vas

; |
- lvu i

‘;i_‘lJﬁ 210 LAMIANUNY “'zgn,;mmm Balance Data Transmission 1A% Differential Measurement

ANZAUTINUTANI0ATINTY (Deteet) 1OTNDATHE (Decode) tludeyadvnonldriunan

ladati a3



Applied Voltage | Resulting Resulting Receiver Purposc of mcasurcment
v, V.. Owt
Via Vis state
-7V -6.8V -200mV -6.9V 0 Minimum V| at extreme -V
L2V L8V L +200mV +11.9V Q Minimum V| at extreme +V__
A" -2V -5V boo-4.5V 0 Minimum V| at extreme -V -
+12V | 47v L 5V 9.5V Q Minimum V, at cxtreme <V

AN 2.3 namannssnu Ay aiausaasviueazoeasiadoya 14

Y .
m-u
Vip

+200 mVY v e um%w_4h&_.__ e N Maxiraum
~200 MV e e R hg SR S gpe:uiing

fT ange

: Vip Transition
‘_ ! Region
.- | ¢ S

1WA 211 umesmissduvesdyanafiannsons s unaznensiadoya 13

2.2.1Cable Terminal
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2AY -NAA RC Time Constant FIHAADEAT T N3 AIVOYAUAZAWOIIVD 1AW

dyaaliiiaina

ou14ing dai’fﬂagmnm Low-Speed Control Line

NOTE Z_I:ZvJ

Choose (') so that the result at RC time constant is small compared to the unit interval

71% 2.14 naaagihnmuea AC Termination
4) Open-Line Fail-Self termination 1ABA15ABAIANUATUMIURYp UBY Rdn WD

nonszualdnuia moldfinausduizynaneinis A uaz B DAUNIAU

+200mV Ao l¥nIdinddsdyaunndlsgluaniug High-impedancevz#inl
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o
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Anommana 5 uliauilu High-state W30 Logic 1
Y o
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A o oo G 1 o o a =
Junsaindd sdyanamadiogluanius 1dicoz i Iddgaeominni

AFuilsNuunou Ae High-State IN512N15IIUNTLUAYDI Rup Lag Rdn 1AduaTad
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319 2.15 uamaguuuLe Open-Line Fail-sclf Termination

5) Open-Line and shorted-Line Fail-Self Termination TapMsADAIA LA LAY
Rs DYNTUILH I Rup,Rdn 11 Zt
Yoi  -ansadlostuluns@fiasaims (Short Circuit) taziaila1qas (Open
Cireuit) Tavisamnso a3 umnsnszyauoniniiniuould (High-State)
Joide - Fomldsioga
Jrimansel¥fugUnsailszion Transceiver 1M M3 Transeeiver Ao'137

o " o a1 a @ &
AUHUIVDIDINMHNUDINIT (auwmaammqmﬁmmmum

o
1
I
|

S
D —-{/D>r
e

]
=

glh’l 2.16 uaa agﬂmnwm Opeo-Line and shorted-Line Fail-Salf Termination
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6) Multipeint Termination JMUIEAMSVITUZNUAB VUBZAITL  1UIUHATY
NIRRT AR I AORIANUAUMIUA Zt RemsuAuuazyngaRiyos
Vatoyn Tau 71 = Zo

¥ Mo ) L

VaA  -HUBUNULVY Paralle] Termination

ldgunmyesdyanuiiisumiauiaa (Optimum)
’ ’ x
Ioidy -msgrpdonianuimiyiuannn i Parallel Termination 3119 7t

I 2 @7 ap ludpyazvuuiumudiuniuasaodumasmu Tvan v rud a4

o | JT SR SRS ST —
oy
¢ \R/7 ) D ;—(ﬁm’__

ANA—

T
397 2.17 naasg Ve Multipoint Termination
M1 2.4 HARIAMALNTAYDITZ U RS-485
PARAMETER RS-422 RS-485 UNIT
Number of drives and receivers 1 driver 32 U.Ls.
10 receivers (Unit Load)
Maximum theoretical cable length 1200 1200 M
Maximum data rate 0 10 Mbps
Maximum common-mode voltage +7 1210 -7 V)
Driver differential output level 2< \V()dl <1]15< iVOd| <5 v
Driver load > 100 > 60 - O
Driver output short-circuit current limit 130 to GND 150 to GND mV
250to-7 or 12v
High-impedance state, power off 60 12 )
Receiver input resistance 4 12 k)
Receiver sensitivity + 200 + 200 mV
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2.3 Different Bus Transceiver I.‘l.l'j, SN75176A fiqmaw i
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-BOALINE MBS 19 Multipoint Termination 11 NIV 3eNHU ATy T
&uumm’;ua:8Q1uﬁﬂ1wgnaﬂﬁ'anﬁﬁﬁmﬂpmﬁumuqd (Noisy Environment)

-DONUTUAMINATYIIUYEY  ANSI  Standards  EIA/TIA-422-B uay  ITU
Recommendation V.11

J32N0UAIY 3 ANTUEVOIFIFIALH 1T (High-state.Low-state 11 High-Impedance)

-A130A2WUM3 119 (Enable) Tdhamniludidmdedsuld

vnadyguduynsomynvesalandn

-mdaTygalifnizuagIga+/-60ma

)
~ =]

-§i9%11 Thermal-Shutdown retlpadunuenmoaed) IC iefanudoy

-InnadsuMnssnauaes a1

-wrfuFygradimdunmsyiivaudaiga 12 AlaTovy

A1u17 (Sensitivity)  Tuni3as NIUTY NN 1A UTURNTY+/-200mY  Input
Hysteretic I 50 mV Type
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o o o - o ar w o
IC 103 SN75176A pONUULINE MY VUARDINTSAITVUAZAIA IfYyNMS 1Y
w Y] 1 A o = - a 1
watwaes ey wazlumsdedynalumoimnam Samnzaufissinnldds
dyanadoyaninasgiu RS-485 unzRs-422 1uazlu 1 szvviadoyamunsoiinemsuos

& o ° v =
SN75176A Tdgaga 32 2993 FallasramormumsniiauAannm 2.5
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ATIHN 2.5 LEARIAIUSMTHINTNUDS SN75176

DRIVER RECEIVER
INPUT | ENABLE | OUTPUTS DIFFERENTIAL INPUTS | ENABLE | OUTPUT

D DE A B A-B RE R

— i H L N 0y L H

i M L = 02V evip D2 L ¥

¥ L z z Mips 02y L L

X =] Z

Dpen L K

H =thigh ‘evel L = lowlevel, 7 = indeterminate,
a = wresevant. £ = high smpedance (offi

logic symboit logic diagram {positive logic})
3 1
e — DE
R e
At 5 7E 2 “
4 17 -+ A et
D . 7 B i -t 4 A B
v 4+ g
1 R . 7 B J)
<3
1 o -
R—— 4% 2 ﬂ'[

T s symbot s 10 actondarce with NSISEEE Std £1- 1064
and JEC Putdication £47.12

(i} V)

gﬂﬁ 2.18 N} el Logic Symbol ¥93 SN75176A W) UT@J diagram U193 SN75176A

1ag1310az1D0aN 13RI TMUDAARS VN Pin Description)d a3
T s o A w3 a ¥
V1D WADNINUNDINOYATLYT Txd 01 lu1ninou Insamesfiniudoyadunmudn
o o q ¥ . . , Ay 91 ¥ e I I
meamezﬁiyiyw]mﬂumm Balanced Transmisstion Line 319904073 [AHminniiugs
H97071 High W30 Lugic | 119191 DE 10z RE
"W - - TR
¥ R zADAUNDINoYNsy ¥1 Rdx vodluTnsaeuInsames madidoyann
@ a ¥ w P o g Y o v
valdsumlaalifludnuar dyaudiaoa adaldiululnsnouInsameiszuianadaly
dalihraedudsuTaodemianius Low 139 Logic 0 117197 RE #tag DE
a4 a d’i 1 o CY d’l r wo
v1 A say 11 B iumesnieviwniesetudamodswnziutoyaluuuy Balance
Transmission Linc 11a2a 25 UF e 10492 SUFyyini1)1 Differential Measurement laoaaiifiy

V1A UAZVT B UDIAITUAWIRUINY

'
) w Y

4 a o g A .
v1 RE 19iietmualil (Enable) fmiifiludiiudoys (Receiver)

v1 DE Imivotmuald damihidludadadona (Driven
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D OR P PACKAGE
(TOP VIEW)
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| GND

310 2.19 ATmiavpIn SN75176A

2.4 Tedadisgmimadwiesalminden (RTC) DS1307
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DS1307 ﬂﬂﬁ‘uai‘mmmnuna11151111@ TidwzdluaiwomamaziBuadandnIui,

PR o o a w o = W e =1
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fN51% 2100

a 1 a o d L= Y 3
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- ¥msieuaanuusznnia 1°C
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Snudoya 1318 11dl Iide s loa
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X2

+J

Vaar

GND

O

J
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3

Ve

SQWOUT

SCL

SDA
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51tnzduavnel¥9v91 DS1307
Tuzai 2.20 narmants avaves DS1307 udasniivihins 1o

- VCC . GND (11 8.4) Ao rifus

- VBAT (1 3) Wdafunuamo3 3 v iosnmahaweensiadiag
nawer Ds1307 Tnsegael)  wi il lWdoeswldun DS1307 ¥iavouuameds
muzauionnmeliuuddon Fiiinaug 40mahr wieninn 1 szamseinuidoyals
w1 10 Tnumnii 25 ssuwadn

- SDA. SCL (w1 5 unz 6) iunidmiudousion lulnsnou Tnsmaaiun

S2VUNATC

1 1
= =

—_—_— r I
- SQWOUT (w1 7) mflseiduanmsiamaoudoeny Tagauismion

U e u
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»

=1 ¥
WA
T [ o = d‘ [~
X1. X2 (91 1 unz 2) Weoruaianannuduinsgiu 32.768kHz o 1HTugiunm
Ea E 1
tuniadennmess  lunisldaudarensaroadifusmageaiuaz iuaasvIa0a o

o e ' w L4
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