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Abstract

This project propose a design of Energy Management with Movement Monitoring System
which is programmable and connected with sensors for detect the movement . The system is able to
setting time to turn on/off the appliances in the several rooms. Meanwhile system also can be detected a
human movement. The system works properly if there are humans movement in the room . Otherwise
the system will turn off the appliances for saving energy. Additonally the system is able to make reports

of reducing of electrical payments.
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0 1 1
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1 — — Bil 7 Bit 0 'I__
1 1 B [
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J T :
git7| |1 | 0 n o
L.t I |

517 2.13 narmanisdoaisuuueynsu
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2.4.2 sUnuumsfnaodoas

msfensdoyaiznInedisuuasdada wlwudnuuznisiudadoya 19 3 gUuuufe
4 = o ¢ 1 < Yot v =) Ho  a ¥ o
1.ms@easuuuBundnd simplex) anildsszimihndeaia@oaazaoiisuimii

SupthuRed 1wy MydadoyasznineuRnaes MAS oUW Aagl 2.14

P 4 = =
51 2.14 urmamsdeensuuuFuwands

y o u’z o1 1 a Y t
2.msAemsuuUaaHgInAnd (half duplex) Hismroadmilanusodaunzsudoyalauses

wlunaeaiu iy msdemsuuuniesdumeineuilmodadyga ldmedv gy 2.15
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& d o d 2 = ’ o 9 ¥
3.msdemsuunyadguidnd (full duplex) Magasamilasodunzsudoyald

aosfirmalunanfeniu dsgil 2.16

a9 —»| U

ar ; 1

sy - Lo
I I

= 4 s q4 o
717 2.16 uamamsFomsuuuyadginans

2.4.3 msdatoyalumsdomsuuuoynsy

msdetoyalumsFemsuuvoynsull 2 35 Ao

e Sk

1.msdauunianaznn (synchronous) azdasiimsdadyyamninisaw lidauie

AIuguMsTuIdeyn
13 vy o (3 = [ = t 9
2 misdedoyauyu lirh§amaza1 (asynchronous) lidoalimsadyanosaniniudoz 1y

o s =] ar 1 1 1w g { o v o
msfmuasasus lumsSudedeyaliiinwiiuisresnoninGendi 8as1uen nio vean

(baud rate) ﬁﬂﬂ’ml"ﬂuﬁﬂﬁﬂauﬁ(bit per second : bps)

2.4.4 msaadoyauuwd1¥anIziam (synchronous)

A o o o r ¥ 4w o Y e ’ &
Lll’ﬂQ‘lJﬂ'imﬂ&ﬂ’i]&ﬂ’.ﬁ]:ﬁﬁ]ff‘li‘UEliJ“ﬁmQﬂuLm:ﬂu%ﬂENﬂ’lﬁuﬂgﬂlmungmmq’lms’n’El’n"I'i

& o v A b4 3/ as ¥ [T . - o & e 1
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o L ¥ e i d 1 k4 v
nssudsdeyanuudidanigng senoudan 4 dau leaun

=Y

1. TS uAU(start bit)

2. foyapYNIY

U

3. ipAs29a01UANURNABS

4. fingaiha(stop bit)
asdadeyaunuditaizna seimsdafoyasenliifiugaGonii sy melwdsues

Usznoudtoyansosia ascr 714 TuudazmsuoziSududoiiasudu (start bin) Hezuonida

= A ey vy - w L ) & o
Wmundeiindoyanazszaudiedoyniinganiatsop bi) Nezuaniidoyalumsuiug 1ddugaaa

Y
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msdadeyaludnunziidimnddliimsddoyaszivasinimodeziiuacin

r 1 o = ) ‘é =
“1"5UN31AN 150 (waiting stage) fminiideyadidygimaziluactn “0” lurranamiis da

E 4 .
] i =

»
doyaiiailsoniliacudn siniuszaudoindoya

daot1usu dminezdeida ASCH vouda “a” Fygnuezlidnyusdegy 217 Tavdam
» 3
doya 8 Ta(01000001) oon Tdviminzeudwialatuniedanyaiiianizdiuanin «1”

o

el -
. ey
Stop ;¢ 10 o o 0 o0 | 1 [Statmak
bit f bit
Goes out ﬁrst? d7 do f Goes out first

]
=

5U% 2.17 neasdnvuzdanrnilslunmsdesde ASCI vo9d9 “A”

»
i ar o

. - d
Joyanfudefmiuerniiu 7 davnse 8 dnfla Susgduniseonuuy uazaiuisariims

ar

¥

ar A o ] -3 .::1’ . . 2 a ¥ o o b
A329aRUvDYa lUTTAUNTAT uNd1 MIRT9EEUTIAWISA (parity bit) Fuilulindoyafiud T/
3 = 9 9 = qdy 84 ' & 3 ] :
ﬂEl‘LI‘IJﬂﬂﬂ‘W]U ﬂ'l'ifT'i'N‘]Jﬂ'l‘ﬂ‘iﬂi]zQﬂﬂ"j'Nil'lﬂﬂ'lﬂﬁ\l‘llﬂ\l UART ‘HQ'CT'II.I'I'iﬂT'lJ'il.lﬂ‘iJJ"lnglﬂ’l'iﬂﬂuu

nqyal R & P g ) r:l oy aad 9/
1ATIVAOVLVUWITAN (odd parity) MTOMITAR (even parity) M3 lilin1TAN 1A
2.4.5 1ASGTH RS-232

n1'5f‘i"atmmJ'uauns:ufyuﬂE)uﬁma{ﬁauuﬂﬂaﬁnmz‘l%’;ﬂuwmmsgm Recommended
Standard-232 w30 RS-232 Faifugtuuvsansdadeyanuushimaznaifmua Tau Electrical
Industries Association (ELA) $A7619mg4qa 50 Y sefvusiuvesaoinii 19 Tumsdomsaw
mmsgmff apdn “1” UNUAI0U5 I -3 D9 -12 Taad @Iuaosn “0” azunufoussfy +3 1 +12
Trad uaussdulugag 3 sz ligndmualdlFruidesninussiudandn hiruns aldamiu
TulnsneuTnsamesnszga Mcs-s1 16 Tavialudrdimindesnis 1l TaseouInsiaesande
AunouRanes aunas3Iu RS-232 sxdessonuuuieesdidnnsedndiuduunluilagiues 14
Tod MaX232 smthfin/Fouus wumaaednlfegluuiasgm

Tuneuiiunoaxilinn RS-232 nFoTiEon1 AoumARDS (connector) BYIDIUVY fiD
290111 DB-25 1Az DB-9 nfeudefunesndonisvosnenfiunesduynnaszdenldneda
Aemsuuy DB-9 Feennsahimssudsdoyaluvueynsy Tavdnunzvoanisifourovosmoia

deensdmiuneummmesuyy DB-9 annsouaaaldiagy 2.18
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Pin Description
1 Data carrier detect (DCDY)

1

Receiver data (RXD)
Transmitted data {TXD)
Data terminal ready (OTR)
Signal ground (GND}
Data set ready (DSR)
Request (o send (FS)
Clear to send (CTS)

Ring indicator (R}

D L
Q ooooo O
e =,

6

]
|
|

W e I~ ([ th & W P

sUf 2.18 ugmanesafeasdmiunouunmasiiuy DB-9

2.4.6 MIIFONAD MCS-51 Al RS-232

G

MSFONRONDSNBYNT VYD MCS-51 HUMIASFTH RS-232 &ulﬁﬂamnszﬁm’fmumuwmmm
msAeas rs-232 Tifluldauns s TTL Sedoaiidu MAX232 ol suussduliio Mcs-51

wosai ¥ lumssudsdoyauuuoynsuues MCS-S1 9zd380AUNIYT RxD LazTxD 44
agluwaia 3 (P3.0 uaz P3.1) Tao TxD aziTu % 9 uas RxD vzilui 10 msfudadoyafu
1ATFIN RS-232 1519z Aeand oY g0t Iani lod MAX232 nufeudelddiaces Tugl
Yot 19 idns +5 Toadwindy W@EoaluTnsneu Insmefusiannsnonseduus sudaus 25

§19+25 ‘I’JamﬂlﬁiﬂU"lﬂ@’fm'l‘ff"lﬂz%umuu@: (dual power supply)
2.4.7 Sas1wenlunsaoms

o - = o a ad a
8731090 (Baud rate) Ain Milavunlasvesadyg i lumar 1 Tundeniaddouulaives

ar

» L
dyrm 1 Afe19ezuaasis msdadoyeoynsuuinndi 1 danld duiudasimsdadeymiiu

o

$Srwandadadisuiniy oasveaguiudauialu | uea din1sia 23

gn3 1109 2319810 UR Az A (ms)
110 9.91
150 6.67
300 133
600 1.67
1200 0.833
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9A51UDA PR VD A AL LA (ms)
2400 0.417
4800 0.208
9600 0.104
19200 0.052

M5197 2.3 UAAUAAIEAT DAY UART 715 0usT 11 Tun1s Teudredoyauuveoynsu

2.4.8 nsuasguuuudoya

o o

3 ' ooy ¥ a1 w
TuMcs-s1 eziiwesmoynsuognvludaivdsdoyauvuyadgmand divAvenisAndeiy
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»

o L4 o o o A a = a o Y
gUnsaineuen MCs-51 sxasdoyasenniivinaiiulud nie 8 On 1ioanin Mcs-51 Tivadoya
e § 1in n13 Touaredeyadaqeziumwuvuiu sufuddesmsasdeyaven lupuoynsy

w 4w da vea W a8 9 = ; o w >
wrdssasudeyauvpvui i udeyaoynsmduiouudvedeonnly daumsiudeyaiuse
Sudoyadnsiay 1| daudalaoudoyaividludoyauuuvuiuiied sl MCs-51 Uszuiana

' = o e e =
ol Tuszuuneuiumed gunsalfdoudeyaeynsuduvunuazilfsudoyavuuiiueynsy

A0 UART (Universal Asynchronous Receiver-Transmitter) ﬁ&g‘ﬂ 2.19

1 o 1 0 0 1 1 1

i i i l l l l \d Serial Data Output
Clock HD? DGIDS‘D4|D3‘D21D1LDOL _ SwtRambse _|_|_|___l—

MSB LSB MSB LSB
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3/ oW < 3/ o g1 g
msudastoyanvuvunuiiuidoyauuueynsy Sunndeyaunvvumezgni iy 131
» + .
Shift Register va91n1u0z I dy g sunim lunsdeud lusimmesooniniiaziia (Tavmsiaeu
fA1dnavnile) Tnviausnignideussninfeoiia LSB voudoyauaz inndeafignidousonuiifio
o s ra a o o PR ¥ e 4 g A ¥
fianogdnvinia LSB uaziianeq 11 dwmsulingavenigndieussnuiffedis MsB voadoya
L L ] '
msudasdeyanvveynsylududeyauvuvunniufiduaeuns sfudufuiingan 1iu
Aodeyauvveynsusgriaoudl 1l shifi Register Taolddyanondnuiiudniuguuas

¥
L

o Y oy 4 5 aa & ¥ a
vasnndeyannia ldndowin luhiSTaae 1ddmuandr foyamaniuvzgmitosnuuy

snuiieni 1 19sude
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WiNHwed UART uonninezsiudaseyadsitlananuinds daliwitonivguuas
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3.1.1 1esasedunnundonlyl Taglfgdnsatasiadululsdidonse

74HC547
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71 3.1 uraavsasTuanwadoulnl Taulfglnsaiasaduinlsdidansn

definunsedasmuriumih PIR s 1iiv) § ves PIR Tadgnidngfaty Mswinn
# PR azmissimsasasfumsiAsuulasnandsunnmsilfmulame s dsurusafiud
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& 1C172 FaimhfidhusesSuend dyenoi 18T ezgnuensdn 100 titdas 1C1/1 doudalUidh
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fnd 153 Taam uazlinszualvarmulusas 5 83 25 Haduewd udlaswd lduduaazinye

MCs-51 azdianszua Tdihd SadoadimsiniiMesungrelunmsdunszua uenanezvinisdald
- A w ¥ a ar « o ¥ fo a1

LED Aawniouatudeyaildiuuinnnesanniomsoynsuudilulnsaoulnamesfaivan

s A t o & = [} Y A & o'cd

nneinstetuanmnion vantmandouluaviely Simswaoulvalylnsnouinsaesn

sede1d LED fa uadr lunnmsndoulvanutuseoznaindmualyinsaouinsmasoedald LED

G

Al

3.1.3 2395910 1Widu

Vin Regulator
- =
220\?:5 “ 6V Vout
| IS LL ]
Vin 1000 pF T_ﬂ.i pF?____ 0.1 pF‘ T_1000 WuF

319 3.4 namaaaes sy Widea

nestietdoadiurseslasMuvudundusunmil Uszoudaelalon 4 d1 faufy
1J:izqﬁmﬁﬁmﬁﬂ"lﬂﬁmmmmsa’lﬁﬁuw‘t’i’u wazndoutadIvuun1udoall center tapped 113
faweasesnasie TS uanvdioutlaaly 220 Trad Tvthnszusadurinimees bridge diode (e
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3.1.5 Tnsaadramsifousegilnsainalusz

MASTER

SLAVE SLAVE SLAVE

MASTER = Main computer

SLAYE = Microcontroller + Sensor cuircuit

A 3.7 uﬁmiﬂsaﬁﬁNmﬁwamaaﬂﬂsmnw'luiv'uu
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3.2.2 UML diagram

UML laozunsy uaasnnudurussznivamaniegiu Tdsunsuy

nae
. Admin
. samsdoya
"I username
;ﬁmz password

AR
FileManager
(s o
famsszuy g

wazg wdnya

ﬂ%‘lf}’
SerialPort

AIUALATUNIG

RMUUDIND IR

ATOERY

3.2.3 Insqas19vesnaid

I,__; iy

4

Aa i
StatusChecker
AUAEIUENT
Fonnviznig

¢
WoIA

A
Calculation
Famsduns

A ium

TuTdsunsu

AnI

TableReport
FamsAIums

penanagudoyn

gﬂ‘ﬁ 3.12 UML diagram

3.2.3.1 AAA FileManager (¥95 & 1dnunsTdsunsugf nanuan..)

r

wmhiidansquaszuy TWa hihezdlums@euInd msidlaldd wnsnivduas

Jansszuugudoyaynotisluldsunsy

d’w } o - b=
upnantidsrwlumsdanms jluuutoyadn

#
#76 Aane FileManager U300 1A member function #1371l

- SetupDatabase

° ¥ a8 ¥ 3 3 ¥ P
mnumﬁﬂagmwya Gl'i?ﬂﬂﬂuﬂ?WHWiBMﬂ]BﬁgTNﬂJBy‘ﬂ lkﬁ&’ll“i’lﬂﬂli‘]

- ConvertNumtoDay

wnhutassuau lhifhuiuinlune Ine @ 1 —> Juduns dudu

- ConvertDayToNum
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AmithAuasiuilunim nelddudaey wu Sudund -1 fudu
- DeleteTextFromFile :
. 1 b4
vimtaudoanunsmuasensinlva drluidaidensunivey
- WrteTextToFile :
o ¥ o= 3/ o a
wwthfidoudennufitmuaasluld
- WriteDataToStatisticsFile :
] ¥ v
Amdhfiaudeniufifmuacennn g frlulddidonnuniueg
- WriteToOverallPeriodFile
o o - ar aa o =]
wmthideudoyaneaiuatanains 14 ddaduWdmmealdny
3! l=l’
foyail
- ReadFileLineToLine
] Yt o a1 w
o Manuuussfiadeussia
- ReadFile MaimCommand
< ' o d o ar
wmthew IdannTddgudoyadumidaman

- ReadFile_UserCommand

'
= o 8 o

o ] I3 ¥
wivthemidanagudeyaninumidases

- GetMainCombData :

1 o ] = 2 0w [y
AuanfludoyanldvinmsomIddan dnibuddandn

4 Y —_
3.2.3.2 Aaa Calculation (3035 IAAUDI TsuUnINGR NIANUIN... )

vnas e dunaziaar iidezdluminasniavestr Tus wid Juid aTsuiey
Fuozniar wlagmiwigndieiu dlue wii Tnd swnsdanspduuudeyan 1y
LaRIHa ULEZIa A Caleulation Y3znau 1A member function A1998331
- GetTodayDateTime
-} ! o = = ar o
Aunuiluiu @ou T uaz a1 vesTuilegiu
- ConvertHMStoSecond
Ve oo =) 9 1 a = -:
udaaa e wid Sund WithumiseTuhvanus
- ConvertSecondToHMS
wlaaud 19l 92 Tus widi vaz Fun@
- ConvertEnglishDayToThaiDay
wlasumuidanguIFiiuduay
- CalculationNextDuty

a

o [ A =3 = 14 a Y
Amn1iu wou 1 naznm ‘i’]'i]‘&.‘ﬂi‘)d‘l"l'lﬂ'lﬁ'dﬂﬂ'lﬂ
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3.2.3.3 AM TableReport (493 a IAAvoa Talsunsuaf npmuan...)

simthiisamsmiuaaamadoyalugiudoyaldoanurogluglves msia
swane weldgdeyadwnazdoyaiinaudluszdiou aaa TableReport Usznoulild
member function ﬁi"ld"]ﬁ'd‘ﬁy
- TransferHistoryTable
naadmssdeyailszdEmsdaiuvasdoyassnineuimes My
Tulnsaoulnsines
- ExtraUserCommandTable
werasmsadoyalugmdoyndidases
- MainCommandTable
weraaasadoyalugudayadidondn
- StatisticsTable

nermanrsaadans 14 Miiaue
¢ [y =
3.2.3.4 AT StatusChecker (393 [AAUDI 1U5UNTUGN MIANUIN...)

dnhifiasnaourommiaifenasszniwosaoynsmaz AIINTOU
a0menIsiFoudoi MCS-51 HONNINEEINs aaUTnIUzYeuAselF TN IuusaziTeq
Tillaw3ollaegdan Aate StatusChecker sznou1# Y member function 1Rt
- StatusCheck
'ﬁ'}ﬂﬁ"l'ﬁﬂﬁ'ﬁ]ﬁﬂ"ﬂﬁﬂ‘luziﬁﬁﬂ'j'l\lWE){ﬂéﬂﬁ'lﬁﬂHﬂill
- RoomStatus

fihfasvreveoiuzvounsod e Wi luueazios
o Y] —
3.2.3.5 AMa SerialPort (w030 1AAv03 115UnIugf MANUIN...)

o EP o 4 v W ' o
W fidleAaneiadomsoyniy uazdadoyariuneiadomisoynsy
AAe SerialPort UsznouTiA20 member function A19 A1
- Open
wimhindanesadomisoynsy
- Close
o v a s 4
Wiminanesafomisoynsy

- Write
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wmihdetoyadunesadomsoynsy

3.2.3.6 AA Admin (05 IAaveallsunsugh manuan...)

2

o v LY & 39 3 o
dmifiuadeyn usemame uaz password ¥oadguaszuuuaz Algeial
:s’ =1 ¢ A = 9q ¥ ] o eli'
(aratoziiyss Tomlieddlgaus wdunniu)
14
AME Admin U52noy 1A member function A199#311
- GetUsername
M va v &
fuAuilu username Vo 1FAUTL
- GetPassword

Ausuilu password ﬂﬂdm'ﬁ’ﬂuﬁu

3.2.4 1sunsu ESystem V3.0 (Engergy saving System)
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TJ5un50 ESystem LnthNinand199 il
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LldsunsufildtunisnugululnsnouTnsiaedwesd |
$pragma CODE

#include <stdie.h>

#include <regsih>

unsigned int data;

sbit light=P1"0;

sbit pir=P2o;

sbit ready=P1*1;

unsigned char chki, chkz;

void serial on()

{
SBUF=0x31;
while (TI==0
{
}
TI=o0;
chki=t;
}

void serial_ off{}
{
SBUEF=0x30;
while (TI==0
{
}
TI=o0;
chka=1;
}

void serial check()

{
SBUF=0x34;
while (TI==0
{

}
TI=1;

}

void delayiunsigned long time}

{
unsigned long count;
unsigned char A, num:

chki=o;
chka=0;
num=1;
while (num==1
{
count=o;
while(count < time)
{
A=pir;
if (A==n

count=t;



lighti=1;
chkz=0;
if {chki==q)
{
serial on{(};
}
}

else
{

count=count++;

datai=SBUF;

if (datais=0x3s

{

count=1s57142;
lighti=o0;

serial off(});

}

else if (datai==o0x3e6)
{

lighti=i;

count--1;

serial on();
chka=0;

}

else if(datai=-0x33)
{

num=o;

lighti=o;
count=time;
serial off(};

)

else if(datai=—ox34)

{

serial check();
1
}
}
lightti=0;
chki=o0;
if {chke=0
{

serial off{};
1

void main ()}
{
PCON=0x00;




TMOD=0x20;

TH1=0xFD;
SCON=0xs0;
RI=o0;
TI=g;
TRiI=1;
while (1}
{
pir=o;
lighti=0;
ready=1;
if (RI==)p
{
RI=g;
datai=SBUE;
}
if (datai==ox3n

{

lightis=s;
serial on{();
delayiisra);

}

2. Tlsunsun ¥ lumsarunu T InsrouInsmasvioah 2

$pragma CODE
#include <stdio.h>
$include <regbl.h>
unsigned int datal
sbit lightl=P170;
shit pir=P2"0;
sbit ready=P1"1;
unsigned char chkl

void serial_on{)
{
SBUF=0x39;
while (TI==0
{
i
TI=0;
chkl=1
}
void serial off ()

{

SBUF=0x38;
while (TI==
{
}

TI=0;

chkz=1

’

,chkZ2;

}

r

)

;




}

void serial check{)

{

}

SBUF=0x32;
while (TI==0}
{
1

TI=1;

volid delayl (unsigned long time}

{

unsigned long count;
unsigned char A, num;

chkl=0;
chk2=0;

num=1;

while (num==1)

{

count=0;
while (count

{

< time)

A=pir;

count=1;
lightI=1;
chk2=0;
if {chkl==0)
{
serial on();

}

}

else

{

count=count++;

}

if (RI==1)
{

RI=0;
datal=S8BUF;

if (datal==0x38)

{

count=357142;
lightl-=0;

serial off(};

}

else if(datal==0x39)
{

lightl=1;

count=1;

serial on¢{);:

chk2=0;

h

else if (datal==0x30)
{

num=0;



lightl=0;
count=time;

serial off();

}

else if(datal==0x37)
{

serial check(}:
}
}
1
lightl=0;
chkl=0;
if (chk2==0)
{
serial off{);

}

void main ()
{
PCON=0x00;
TMOD=0x20;
TH1=0xFD;
SCON=0x50;
RI=0;
TI=0;
TR1=1;
while (1)
{
pir=0;
lightl=0;
ready=1;
if {(RI==1)
{

datal=SBUF;
}

if (datal==0x32)
{
lightl=1;
serial on{);
delayl (357142);
}

3. Tdsunsunrunumsiiuvearaoa I Tneda Tuild

1) A1 FileManager

using System;
using System.Collections.Generic;
using System.Text;



using System.IO;

namespace EsystemV3

{
class FileManager

e file address

public string FileAddr FixSched =
"C:\\ESystemDatabase\\fixed.,aonz"; // mnmifmdn

public string FileAddr ExSched =
"C:\\ESystemDatabase\\Extra.aonz";// amanudofimy

public string FileAddr_SentHistSched =
"C:\\ESystemDatabase\\SentHist.aonz"; //liansteya

public string FileAddr LastestSentCommand =
"C:\\ESystemDatabase\\NowlUsing.aonz";//fummnylnu (la—Tn) lusazais dein e
Aobnfiadlu SumHistory

public string FileAddr SumHistory =
“C:\\ESystemDatabase\\SumHist.gonz"; /7 sseiRarsWausadoms savhdnon v, Weu

public string FileAddr OverallPeriod =

"C:\\ESystemDatabase\\OverallPeriod.acnz"; // dsSanuW w. Mou asazsides
public string File Gen = "C:\\ESystemDatabase\\General.aconz";
f [ mmmm e data variable

string[,] Data MainC=new string(40,5];

public string ConvertNumtoDay(int num)
{

string ThaiDay="";

if (num == 1)

I

ThaiDay = "duni"; }

—-—

else if (num == 2) { ThaiDay = "dmus"; }
else if (num == 3} { ThaiPay = "w"; }
else if (num == 4} { ThaiDay = "wgimi@"; }
gelse if (num == 5} { ThaiDay = "gni"; }
else if (num == 6) { ThaiDay = "umi"; }
else if {(num == 7) { ThaiDay = "efiai"; }

return ThaiDay:

}
public int ConvertDayToNum{string ThaiDay}

{

int num = 0;

if {(ThaiDay == "§uni") { num = 1; }

else if (ThaiDay == "#wu") { num = 2; }
else if (ThaiDay == "w") { num = 3; }
else if (ThaiDay == "wgisa") { num = 4; }
else if (ThaiDay == "si"} { num = 5; }
else if (ThaiDay == "mi"} { num = 6; }
else if (ThaiDay == "ewal"}) { num = 7; }

return num;

}
public void DeleteTextFromFile(string TextToDelete,string
FileAddr)
{
FileManager Fmgr = new FileManager();
string[] ResultData=new string[100];



string[i ReadData = Fmgr.ReadFilelLineToline (FileAddr) ;
int k=0;

for (int i = 0; 1 < ReadData.GetLength(0)}; i++)

{

if {ReadDatal[i] == null}
{
break;
}
else if (TextToDelete != ReadData{il])

{
ResultData[k]=ReadDatali];
k++;

}
StreamWriter sw = new StreamWriter (FileAddr):
int j = Q;
while {ResultData(j] != nulil}
{
sw.WriteLine (ResultDatalj]};
J++;

i

sw.Close({};

public veid WriteTextToFile({string InputText,string
FileAddr, int Method)

{

}

//Method

/7 = 1 wnuBadeusonssiagaosn Mdduiiogud
/74 = 2 winedsdeuunsnPusrimuigaves Tdiau
'y

if (Method == 1)

{
}
else if (Method == &)
{
string sbuffer;
StreamReader sr = new StreamReader (FileAddr);
shuffer = sr.ReadToEnd({);
sr.Clese ()
StreamWriter sw = new StreamWriter {Filelddr):;
sw.WriteLine (InputText):
sw.WritelLine (sbuffer);
sw.Clese();

}

public string[] ReadFileLineTolLine(string FileAddr)

{

I/ F00 /777 AeMe fixed.aone
FileStream aFile = new FileStream(FileAddr,

FileMcde.Open);

StreamReader sr = new StreamReader(aFile);



string[] datalist = new string[100]; // Fwlndudr Su nm
int i=0;
char[] charArray = new char(] { ',' }; // split

/A0 A0 7/ /Read input data from file.
string strLine = sr.ReadLine(};
while {(strLine != "") && {(strLine '= null))

{
datalist(i] = strlLine;

strlLine = sr.ReadLine();

i++;
4

sr.Clcsel) ;

return datalist;
}
public void SetupDatabase({)

{
FELPPLEP 7Y
DATABRSE/// /77177 /7710700777777 7707777 hd T

/ / erwnowhi dadun e e fmdeananTedsfbn s
string DirectPath = "C:\\ESystemDatabase”;

if (! (Directory.Exists(DirectPath))}
{

Directory.CreateDirectory(DirectPath};

}

if {!{File.Exists{FileAddr FixSched)])

{
StreamWriter zz = File.CreateText (FileAddr FixSched};

zz.Close ()}

}

if (! (File.Exists(FileAddr ExSched)]))

{
StreamWriter aa = File.CreateText (FileAddr_ExSched);

aa.Close();

if (!(File.Exists(FileAddr SentHistSched))}
{
StreamWriter bb =
File.CreateText (FileAddr_ SentHist3ched);
bb.Close();
}

if (!(File.Exists(FileAddr LastestSentCommand)))
{
StreamWriter cc =
File.CreateText (FileAddr LastestSentCommand};
cc.Close ()

}

if {!{File.Exists{FileAddr SumHistory)))




{
StreamWriter dd =
File.CreateText (FileAddr SumHistcry;;
dd.Close () ;
}

if (!{File.Exists{File Gen)))

{
StreamWriter ce = File.CreateText(File_Gen);
ee.Close();

}

LTI 2007777707080 0000000700800 00000000 70777777777777707777
}

public void ReadFile MainCommand ()

{

JA0AA7 A dme fixed.aonz

FileStream aFile = new FileStream{FileAddr FixSched,
FileMode.Open) ;

StreamReader sr = new StreamReader{aFile);

string[] datalist = new string[3]; /7 fawlsdum woam
string[] datalist HMS = new string[3];:
char[] charArray = new char{] { '," , ":' }: // split

int indexl1=0, index2=0,numOfDay;
string StrBuffer;

/77777777 /Read input data from file.
string strLine = sr.ReadLine(};

while (({strlLine != "") && {(strlLine != null))
{

index2 = 0;

datalist = strline.Split(charBArrayl(0]);

StrBuffer = datalist([0].ToString();

numCfDay = int.Parse{StrBuffer):

Data MainC[indexl, indexZ] =
ConvertNumtoDay (numOCfDay) ;

index2++;

datalist HMS = datalist{1l].Split{charArrayl[l]};
Data MainC[indexl, index2] =~ datalist HMS[O0];
index2++;

Data MainC[indexl, index2] = datalist_HMS[1];
index2++;

Data MainC[indexl, index2] = datalist_HMS[2];
index2++;

Data MainC{indexl, index2] = datalist[Z];
index2++;

strlLine = sr.ReadLine();

indexl++;

}
sr.Close():



public void ReadFile UserCommand(ref DateTime[] Qutput,ref
int[] OutCommand, ref int Num)

{
L0770/ e fixed.aonz

FileStream aFile = new FileStream(FileAddr_ExSched,
FileMode.Open);

StreamReader sr = new StreamReader(aFile);:
string([] datalist = new string([7]; /7 daalsfud Tu nm

char[] charArray = new char[] { ',*', ':=' ,'/"}; [/ split

/77777777 /Read input data from file.
string strline = sr.ReadLine({);
int i = 0;

while ((strLine != "")} && (strline != null))}
{
datalist = strline.Split{charArray):
Cutput{i] = new DateTime{int.Parse(datalist([2]}-543,
int.Parse{datalist[1]), int.Parse(datalist([0]),

int.,Parse(datalist([3]), int.Parse({datalist(4]),
int.Parse(datalist[5]) )}

OutCommand{i] = int.Parse(datalist(6]):
strline = sr.ReadLine(};
i++;

}

Num = 1i;

sr.Close (),

}
public void WriteDataToStatisticsFile(string TextToWrite)
{
/7 ssdlunidagaanamns Wit uddvunadgd
string[] ReadFile =
ReadFilelineTolLine (FileAddr_SumHistory):
char[] ChArray = new chari{] {',"};
string[] InputTextAfterSplit = new string([3];
string[] ReadTextAfterSplit = new string([3];

InputTextAfterSplit = TextToWrite.Split(ChArray);
//ReadTextAfterSplit=TextToWrite..Split (ChArray);
/ /wmmmizduyeahdaunin

int Succeed = 0;
int
CommandFromInputText=int.Parse(InputTextAfterSplit[2});
//int
CommandFromReadText=int.Parse (ReadTextAfterSplit([2]);
int i=0;

if{(ReadFile[i]==null}&&{ (CommandFromInputText%10)==1))//
Tufideyneglugriudeyasgrouny
{
WriteTextToFile (TextToWrite, FileAddr SumHistory,2};




Succeed = 1;
}
else
{

int SuffixOfInputText=CommandFromInputText%10;

while (ReadFile[i] != null}

{
ReadTextAfterSplit—~ReadFile[i].Split (ChArray):
if (int.Parse(ReadTextAfterSplit[2}) ==

CommandFromInputText) //mifAuAniues
{
Succeed = 1;
break;
}
else if{SuffixO0fInputText== y / /fdensfdw 0
{
if {(CommandFromInputText + 1) ==
int.Parse(ReadTextAfterSplit{2]}) //uwedniums +1
{
/ / dounalid
WriteTextToFile {TextToWrite,
FileAddr_ SumHistory, 2);
Succeed = 1;
break:

}
else if (SuffixCfInputText == 1)//#iwehekun O
{
if ((CommandFromInputText -1) ==
int.Parse (ReadTextAfterSplit[2]1)) //uwedniues +1
{
/ /AunnaMd
WriteTextToFile (TextToWrite,
FileAddr SumHistory, 2};
Succeed = 1;
break;

it+;

}

if ((Succeed !'= 1)&&{ (CommandFromInputText%10)==1))
{
WriteTextToFile(TextToWrite, FileAddr SumHistory, 2);
Succeed = 1;
}
}//End of WriteDataToStatisticsFile
public void WriteToOverzllPeriodPFile(int RocomNo, string
TextUsageTime)
{
string[] buffer =
ReadFileLineToLine (FileAddr OverallPeriod};:
int DontHavelInFile = 1;
for{int i=0;i<buffer.GetLength{(0) ;i++)
{
if(buffer[i]!=null)
{

string[] datalist = new stringl[2];



char[] ChArray—-new char{]{', '};
datalist = buffer[i].S8plit (ChArray);:

if (datalist[0] == RoomNo.ToString())
{
buffer(i] = RoomNc.ToString() + ", "
TextUsageTime;
DontHaveInFile = 0;:
break;
}
!
if (buffer[i] == null}
break;

}

StreamWriter sw = new
StreamWriter(FileAddr_OverallPeriod);

1f (buffer([0] == null)

{

sw.WriteLine {RoomNo.ToString{} + "," +

+

TextUsageTime} ;
}
else
{
for {(int k = 0; k < buffer.GetLength(0); k++)
{
if (buffer[k] != null)
{
sw.WriteLine (bufferlk]);
}
}
}
if {(DontHavelInFile == 1!

{
sw.WriteLine (RoomNo.ToString() + "," +

TextUsageTime) ;

}

sw.Close();

}

pubklic string[,] GetMainComData ()
{
return Data_MainC;

}

2) Aa14 Calculation

using System;

using System.Collections.Generic;
using System.Text;

using System.Globkalization;
namespace EsystemV3

{

class Calculation



public string GetTodayDateTime (}

{ return DateTime.Today.ToString("dddd dd MMMM yyyy") + ",
"+ DateTime.Now.ToLongTimeString():

;ublic int ConvertHMStoSecend(int Hour,int Min, int sec)

{ return (Hour * 60 * 60} + (Min * &0} + sec;

éublic string ConvertEnglishDayToThaiDay{string EnglishDay}

{ string ThaiDay = "";

if (EngiishDay == "Monday") { ThaiDay = "#umi"; }

else if (EnglishDay == "Tuesday") { ThaiDay = "gwmuis"; }
else if (EnglishDay == "Wednesday") { Thaibay = "ws"; |}
else if (EnglishDPay == "Thursday") { ThaiDay = "wgimid"; }
else if (EnglishDay == "Friday") { ThaiDay = "si"; }

H
1l
I

else if (EnglishDay "wmit; )
else if (EnglishDay

return ThaiDay:

"Saturday") { ThaiDay
"Sunday") { ThaiDay = "ewni"; }

}
public void ConvertSecondToHMS{int Sec,ref int OutH,ref int
OutM, ref int Outs)

{
QutH =
outM
outs
while (
{

’

~

0
0
0;
Sec >= 60)
if (Sec »= (60 * 60)}
{

OutH = Sec / (60 * 60);

Sec = Sec — (OutH * 60 * 60);:// miodnddnk
}
else if (Sec >= 60)
{

OutM = Sec / 60;

Sec = Sec - (OutM * 80):;
}
else if{Sec<&0)
{

QutsS = Sec;
}

)

public DateTime CalculationNextDuty(ref int Command, ref
string error)//ref DateTime OutNextDuty,ref int H,ref int M,ref int
S, ref int Command)
{
FileManager FileMgnr = new FileManager{}:
string[,] Data_MainCommand = new string(40, 57];
int Index0QOfResult = 0;
int FoundInFile = 0:
FileMgnr.ReadFile MainCommand () :
Data MainCommand = FileMgnr.GetMainComData() ;



J == step 1 . dnwindunnwesiuii fulugmdeyn fixed.apnz
int[] ResultHMS = new int[3];

string testTodayThaiDay;
e
CultureInfo Thai cullnfo = new CultureInfo("th-TH"}:
DateTimeFormatInfo Thal info =
Thai cullInfo.DateTimeFormat; -
testTodayThaiDay = DateTime.Now.ToString ("dddd",
Thai info});

int Min = =1, FirstTimeCheckMin = 0;
int NowInSecond = 0;

int DatabaselInSecond = 0;

int SubstractResult = 0;

DateTime Today DateTime .Now;
DateTime Check = Today;

if {Data MainCommand(0,0] == null)
{
error = "Error : liiideyalugdoye”;
return DateTime.Now;

}

else
{ v
/ /d@anounTull (ou amd) T fflugudeyanieal
for (int k = 0; k < Data MainCommand.GetLength(Q);
K++)

if {testTodayThaiDay == Data MainCommand[k, 0])

{
FoundInFile = 1;

break:;
}
}
if (FoundInFile == 1)//f tdslugndoya
{
for (int i = 0; 1 <

Data MainCommand.GetLength(0); i++)

{
if {testTodayThaiDay == LCata MainCommand[i,

,
01y //fwesdull asandviulugudeyn

/ /wlnana Bieglumindung

NowInSecond =
ConvertHMStoSecond (DateTime.Now.Hour, DateTime.Now.Minute,
DateTime.Now.Second) ;

DatabaseInSecond =
ConvertHMStoSecond (int.Parse (Data MainCommand (i, 1])

+ int.Parse(Data_MainCommand([i, 2])
, int.Parse(Data MainCommand([i, 3])):

SubstractResult = DatabaselnSecond -
NowInSecond;// aufu



if ((FirstTimeCheckMin == 0) &&
(SubstractResult >= 0))//fimssandiusa

{

Min = SubstractResult;

Index0OfResult = i;

FirstTimeCheckMin = 1;
}

else if ((FirstTimeCheckMin == 1) &&
{SubstractResult >= 0)}//lilsnfun

{

if (Min > SubstractResult)
{

Min = SubstractResult;
IndexOfResult = 1i;

}
}

if ((FoundInFile == 0) ||
whe TWWE urtuiiimidSeiuiuiall d1 Min daRouiniaa

{

(Min < 0)) //Widfweatuiilulig

int z = 1, End = 0;

FirstTimeCheckMin = 0;

while (End != 1)

{
Check = Check.AddDays (z};
/ /d&niouiiuves Check (wu wmd) & mﬁﬂuwu%ymﬁmﬂm
for (int k - 0; k <

Data MainCommand.GetLength (0); k++)

{

string TestDay =
ConvertEnglishDayToThaiDay (Check.DayCfWeek.ToString ()}

if (TestDay == Data MainCommand(k, 01})
{
FoundInFile = 1;
break;
}
}
if {FoundInFile == 1)

{

for {(int k = 0; k <
Data MainCommand.GetLength(0); k++)

{

string NewDay =
ConvertEnglishDayToThaiDay (Check.DayOfWeek.ToString ()} ;

if {NewDay == Data MainCommand[k, 0])
{
if (FirstTimeCheckMin == ()
Min =

int.Parse(Data_MainCommand([k, 1]);

FirstTimeCheckMin = 1;
IndexOfResult = k;
}

else 1if (FirstTimeCheckMin == 1)
{



if (Min >
int.Parse(Data“MainCommand{k, 110

Min =
int.Parse(Data_MainCommand([k, 1]);:
IndexOfResult = k:

}
}//end for
if (Min < 0)
{

Z++;

}
else { End = 1; }

}//end if

}

/ /ntimsaiier st Check dhmiuiiiis doems
/liaelé® IndexOfResult dadhdwursfalolugndoys
/ /s WifednhAldmnad Check

DateTime Result = new DateTime (Check.Year,
Check.Month, Check.Day,

int.Parse(Data MainCommand|IndexOfResult, 1]),
int.Parse{Data_MainCommand{IndexOfResult, 2]),
int.Parse (Data_ MainCommand|[IndexOfResult, 3])}:

Command = int.Parse(Data_MainCommand[IndexOfResult,
a1y

et Step 2. anemeufugudoyasos

DateTime[] SecondResult=new DateTime[100];

int[] OutputCommand=new int[100];

int numberOfData = C;

FileMgnr.ReadFile UserCommand (ref SecondResult, ref
OutputCommand, ref numberOfData});

ff—mmmm Wurwsn1381stnew
if (numberOfData != J)
{
TimeSpan Diff = SecondResult(0].Subtract (Result);
i1f (Diff.TotalSeconds < 0)
{
Result = SecondResult[0}:;
Commangd = QutputCommand[0];
}

for {int k = 1; k < numberOfData; k++)

{
Diff = SecondResult{k].Subtract (Result};
if (Diff.TotalSeconds < 0)
{



Result = SecondResult[k];
Command = QutputCommand[k];

return Result;

}//end if

} //End CalculationNextDuty FUNCTION

3) Aae TableReport

using System;

using System.Collections.Generic;
using System.Text;

using System.Windows.Forms;

using System.IO;

using System.Globkalization;

namespace EsystemV3

{
class TableReport

public int OverallPeriod = 0;

public vold TransferHistoryTable(ref
System.Windows.Forms.ListView ListData,string FileAddr)
{
/f
ListData.Clear();
//fmuamsuras nin ListData

ListData.GridLines = true;

[}

ColumnHeader cell
HorizontalBRlignment.Left);
ColumnHeader colZ
HorizontalAlignment.Left);
ColumnHeader col3
HorizontalAlignment.Left):;
ColumnHeader cold
HorizontalAlignment.Left);

AP/ e fixed.aonz

ListData.Columns.Add{"om",

ListData.Columns.Add {"{feya",

ListData.Columns.Add ("Nw/dmu/4", 7C,

70,

50,

ListData.Columns.Add {"wmounn™, 70,

FileStream aFile = new FileStream(FileRhddr,
FileMode .QOpen} ;
StreamReader sr = new StreamReader(aFile);
string{] datalist = new stringl4]; /7 Fwvadud fuoom
char(] charArray = new char(] { ',' }; [/ split

/77777777 /Read input data from file.
string strline = sr.ReadlLine();



while ((strLine != "™) (& (strlLine != null}}
{

datalist = strline.Split(charArray};

ListViewItem Litem - new ListViewlItem{datalist);

ListData.Items.Add({Litem): // wudoyanamin
strline = sr.ReadLine{);
}
sr.Close(); ////close file

FLETEETTIE PPl 7 778777077777
ListData.View = View.Details:
/7

}

public void ExtraUserCommandTable{ref
System.Windows.Forms.ListView ListData, string FileAddr)
{
/7
Listbata.Clear();
//hmusmiuaee n3m ListData

ListData.GridLines = true;

ColumnHeader coll = ListData.Columns.add ("Mm/@ou/3", 70,

HorizontalAlignment.Left);

ColumnHeader ceol2 = ListData.Columns.add{("om", 70,
HorizontalAlignment.Left);
Columnlleader col3 = ListData.Columns.Add{"hd:", 70,
HorizontalAlignment.Left});
/A7 0A /7 dad fixed.aonz
FileStream aFile = new FileStream{FileAddr,
FileMode.Openj ;
StreamReader sr = new StreamReader (aFile);
string[] datalist = new string([3]: /7 Fwadnfuan fuoam
char|[] charArray = new char([] { ',"' }; // split
[r777 774/ /Read input data from file.
string strline = sr.Readline({);
while (({(strLine != ""} && (strlLine != null))
{
datalist = strline.Split{charArray);:
ListViewItem Litem = new ListViewItem{datalist):
ListData.Items.Add(Litem) ; //!ﬁﬁwnmmna
strline = sr.ReadLine(};
}
sr.Close(); ////close file

FIETIITEP I i iriiisrriirrr’/
Listbata.View = View.Details:
//




public veoid MainCommandTable (ref
System.Windows.Forms.ListView ListData, string FileAddr)
{
//
ListData.Clear();
/ /fmuamsueme n3m ListData

ListData.GridLines = true;

ColumnHeader coll = ListData.Ceolumns.Add("wsq¥u", 70,
HorizentalAlignment.Left);

ColumnHeader col2 = ListData.Columns.Add{"n=a", 70,
BorizontalAlignment.Left};

ColumnHeader col3
HorizontalAlignment.Left};

"

ListData.Columns.Add ("dsy", 50,

[0 004777 7 Pald fixed.aonz

FileStream afFile = new FileStream(FileAddr,
FileMode.Open) ;

StreamReader sr = new StreamReader (afFile);

string[] datalist = new stringl[3]; /7 dlsflum Tw oam
char([] charArray = new char[] { ',' }; [/ split
//77/7//7/7//Read input data from file.

string strline = sr.ReadLine(};

while ({strline !'= "") && {strLine != null})

{

datalist = strline.Split(charArray);
FileManager FF=new FileManager():
datalist[0] =

FF.ConvertNumtoDay (int.Parse{datalist[0])};
ListViewItem Litem = new ListViewItem{datalist);
ListData.Ttems.Add(Litem) ; // dndoyaaming
strlLine = sr.ReadLine()}:

}

sr.Close(); ////close file
LTI ET AP i ririrrrirrrrry

ListData.View = View.Details;

//

}
public void StatisticsTable(ref System.Windows.Forms.ListView

ListData, string FileAddr,int RoomNo}
{

/ / fmuagal sz idmiealnu

string RoomCommandTurnOn = "", RoomCommandTurnOff = "";
RoomCommandTurnOn = RoomNo.TecString() + "1";
ReomCommandTurnOff = RocomNo.ToString() + "0";

string EveryRoomTurnOn = "", EveryRoomTurnOff = "";
EveryRoomTurnOn = "991°";

EveryRoomTurnQff = "990";

7/

ListData.Clear ();
//dmunnsumas nis ListData



ListData.GridLines = true;

ColumnHeader coll = ListData.Columns.Add("nad@a", 90,
HorizontalAlignment.Left):;

ColumnHeader col2
HorizontalAlignment.Left);

ColumnHeader col3
HorizontalRlignment.Left);

ListData.Columns.Add ("amila", 90,

ListData.Columns.Add ("ssezamWou™, 100,

string[] datalist = new string|7]; // danlsfyi Su nm
string[] Result = new string([3];: /7 #Fandufvar Suoam
char[) charArray = new char.] { ', , /' ,'"z' }; //

split
/77777777 /Read input data from file.

int First=0;
FileManager FF = new FileManager();

DateTime D1 = new DateTime();
DateTime D2 = new DateTime();
TimeSpan Diff = new TimeSpan():
string[]

ReadFile=FF.ReadFilelLineToLine (FF.FileAddr SumHistory);
/ /winmudoyafifimua
int num=0;
while (ReadFile[num] != null}
{
num++;
}
num=-.;
for (int 1 =num; i >= 0; i--}
{
if (ReadFile[i] !'= null)
{
if (First == Q)
{
datalist = ReadFile[i].SpliticharArray):

if (({datalist[6] == RoomCommandTurnOn} ||
(datalist [6] == RcocomCommandTurnOff)
|| (datalist[é&} == EveryRocmTurnOn) |
(datalist[6] == EveryRoomTurnOff))
{
D1 = new DateTime (int.Parse{datalist([2]}

- 543, int.Parse(datalist[l]), int.Parse({datalist{0]},

int.Parse(datalist{3]), int.Parse{datalist([4]),
int.Parse{datalist(5])}:

First++;

}

else
{
datalist = ReadFile[i].Split{charArray):
if ({datalist[6] == RoomCommandTurnOn) ||
{datalist[6] == RoomCommandTurnQff)



Il (datalist[6] == EveryRoomTurnOn}

(datalist[6] == EveryRoomTurnQff))
{

D2 = new DateTime(int.Parse (datalist[2])

- 543, int.Parse(datalist[l]})}, int.Parse{datalist[0]),

int.Parse {datalist[3)

), int.Parse{datalist([4]),
int.Parse{datalist[5])) )

Diff = D2.Subtract{D1l}:

CulturelInfo Thai cullInfo = new
CultureInfo("th-TH") ;

DateTimeFormatInfo Thai info =
Thai_culInfo.DateTimeFormat;

Result{0] = Dl.ToString():

Result{l] = D2.ToString():

string UsageTime =
Convert.ToString {(Diff.Days * 24) + (Diff.Hours}) + ":" +
Convert.ToString (Diff.Minutes)

":" + Convert.ToString(Diff.Seconds;:
Result[2] = UsageTime; //swonldom

OverallPeriod = OverallPeriod +
{int)Diff.TotalSeconds; //ssoznmlMfnuiaua

Main MM = new Main{};

ListViewlItem Litem = new
ListViewItem(Result};

ListData.Items.Add{Litem) ;
ATTH

//wwr D1 T

}

i--;

/7 wudbyans

[

!

if (i >= 0}
{
datalist = ReadFile{i].Split {(charArray);
if ({datalist[6] == RoomCommandTurnOn)
(datalist[&] == RoocmCommandTurnOIff)
|l (datalist[6] == EveryRocmTurnOn}
{datalist[6] == EveryRoomTurnQff))
{
D1 = new
DateTime (int.Parse(datalist[2]) - 543, int.Parse(datalist([l}),

int.Parse(datalist (0]},
int.Parse(datalist[3]), int.Parse(datalist[4]),
int.Parse{datalist(5])):

!

FLLPITEI P riifiiriiiisirs/
ListData.View = View.Details;
Y4




4} Aana StatusChecker

using System;
using System.Collections.Generic;
using System.Text;

namespace EsystemV3

{

class StatusChecker

public int StatusCheck{ref System.IQO.Ports.SerialPort
SPort,ref int DataReceive,ref string Text)

{

1

SPort.WriteLine (™3");
if (DataReceive == 3) //dv 3 ndunuossddinisdeudomysel

{
Text = "OK";

DataReceive = 999; //minrim
return 1;

}

else

{
Text = "Failed";
DataReceive = 999; //wiuim
return 0;

public int RoomStatus{ref System.IO.Ports.SerialPort SPort,
ref int DataReceive,int RoomNumber)

{

SPort.WriteLine ("981");
string CheckCode=RoomNumber.TcString ()

if {DataReceive.ToString() == (CheckCode + "1")) //dlaog
{

DataReceive = 999; //mavim

return 1;

}

else if (DataReceive.ToString() == {(CheckCode + "Q0"))//Ua

DataReceive = 999; //fuim
return 0;

}

else
return O:



5) AA1Y SerialPont
using System;
using System.Collections.Generic;

using System.Text;
using System.IO.Ports;

namespace EsystemV3

{

class SerialPort

{

public int OpenOK = 0;
public SerialPort()// Constructor
{

}
public int Open(System.IO.Ports.SerialPort SP)
{
/B4R AR HEE Serial port
/7 /7 @anmidinuvemain
//open serial port
SP.Open{();
OpenOK = 1;
return OpenOK;//daW

éublic void Close{System.IO.Pcrts.SerialPort SP)
{ SP.Close()

éublic void Write(System.IC.Ports.SerialPort 5P,
{ SP.Write(data);

}

6) AA18 Admin (AMAIRRIUT)

using System;
using System.Collecticons.Generic;
using System.Text;

namespace EsystemV3

{

class Admin

{

public string Username = "admin";
public string Password = "13579";
public string GetUsername()
{
return Username;
}
public string GetPassword(}
{
return Password;

}

string data)



Technical Information of Pyro-electric Infra-red Sensors
U §sx 5 i £F fo & )
JYPE aPi1S=209S%
S PEC mt12|2Q9§—KQ]OO

Equivalent Spe¢. : 1P12095~KCO00

Charactoristics iﬁ;{ 2098 Unit Test Conditians (20x15°C)
Dstector Tyoe Dual eclement - -
Housng — TO=5 - -
Rasponsivity win. ($h - ) 1.19 vo~p | Chopper, 1Hz
CE 52/%) | Black body, 165°C
40dB Amp
(130 %X |Supply Voltags, SVDC
Lood Resistance, 47kQ ($HZ ¢ P& )
‘Npuse Voltage max rK) 300 omvp~p | 73dB Amp.
CERN D Supply Voltage, SVOC
Load Resistance, 47kQ
Source voitage mn (o ) 0.3 v a0dB Amp.
¢ L T B ) typ. (E;'-') 0.7 Supply Voltage, SVDC
max {45 #) 1.5 Load Resistance, 47kQ
Storage temerature (6313 S5/ ) —20 to +70 c |-
Gperating temoerature { Z15 BE/ ) —10 to +50 c -
Opsrating voltage mn, [ iﬁfJ ) 3 v pec
R LN D) typ. {|-8) 5
max. AF2nk ) 15

notes : Load Resistanco 15 connected botweon Sourcs pin and GND.

ToP view (%) BOTTOM VIEW ZF 9) CIRCUIT DIAGRAN ( £ 24 *a)
Y

DAISHINKU Corp.
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+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX249 family of line drivers/receivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications where 12V is
not available.

These paris are especially useful in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than SpW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space is critical.

Applications

Portable Cormputers

Low-Power Modems

Interface Translation
Battery-Powered RS-232 Systems
Multidrop RS-232 Networks

I AXIW

Drivers/Receivers

Fealures

Superior to Bipolar
+ Operate from Single +5V Power Supply
(+5V and +12V—MAX231/MAX239)

+ Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

+ Meet All EIATIA-232E and V.28 Specifications

+ Multiple Drivers and Receivers

+ 3-State Driver and Receiver Qutputs

+ Open-Line Detection (MAX243}

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C 1o +70°C 16 Narrow SO
MAX220CWE 0°C to +70°C 16 Wide SO
MAX220C/D 0°Cto +70°C Dice*
MAX220EPE -40°C to +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C to +125°C 16 CERDIP

Ordering Information continued at end of data sheetl
*Contact factory for dice specifications.

Selection Table

Power No. of Nominal SHDN Rx

Pant Supply RS-232 No. of Cap. Value & Three- Actlve in Data Rate

Number V) Drivers/Rx Ext. Caps (uF) State SHDN {kbps) Features

MAXZ220 +5 2/2 4 0.1 No — 120 Ulira-low-power, industry-standard pinout

MAX222 +5 22 4 0.1 Yes — 200 Low-power shutdown

MAX223 (MAX213) 45 45 4 1.0(0.1} Yas v 120 MAX241 and receivers active in shutdown

MAX225 +5 5/5 4] — Yes v 120 Available in SO

MAX230 (MAX200} +5 5/0 4 1.0(0.1) Yes — 120 5 drivers with shutdown

MAX231 {MAX201} +5and 22 2 1.0(0.9) No — 120 Standard +5/+ 12V or battery supplies;
+7.5t0+13.2 same functions as MAX232

MAX232 (MAX202) +5 212 4 1.0(0.1) No — 120 (64) Ingustry standard

MAX232A +5 2f2 4 0.t No — 200 Higher slew rate, small caps

MAX233 (MAX203) +5 22 0 — No — 120 No external caps

MAXZ233A +5 212 0 - — No — 200 No external ¢caps, high slew rate

MAXZ34 (MAX204) +5 4/0 4 1.0{0.1) No am 120 Aeplaces 1488

MAX235 (MAX20Q5) +5 55 Q e Yes —_ 120 No external caps

MAX235 (MAX206) +5 413 4 1.0(0.1) Yes — 120 Shutdown, three state

MAX237 {(MAX20Q7} +5 53 4 1.0(0.1} No — 120 Compiements IBM PC serial pert

MAXZ38 (MAX208) +5 4/4 4 1.0(0.1} No — 120 Replaces 1488 and 1489

MAX239 (MAX209) +3 and 3/5 2 1.0(0.1) No - 120 Standard +5/+12V or battery supplies;
+75W0+13.2 single-package solution for IBM PC serial port

MAX240 +5 5/5 4 1.0 Yes - 120 DIP or fialpack package

MAX241 (MAX211) +5 a5 4 1.0(0.1) Yas — 120 Complete IBM PC serial pont

MAX242 +5 2/z 4 0.1 Yes ['4 200 Separate shutdown and enable

MAX243 +5 22 4 0.1 No - 200 Open-line detection simplifies cabling

MAX244 +3 ano 4 1.0 No — 120 High slew ratg

MAX245 +5 a0 0 — Yos v 120 High slew rate, int. caps, two shutdown modes

MAX2a6 +5 810 o} — Yes v 120 High slew rate, int. caps, three shuldown modes

MAX247 +5 8/ 0 — Yes v 120 High slew rate, int. caps. nine operating modes

MAX248 +3 6/8 4 1.0 Yes v 120 High slew rate. selective half<chip enables

MAX249 5 6/10 4 1.0 Yes v 120 Available tn quad flatpack package

MNAX 1IN Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.

6vCcXVIN-0ccXVIN



MAX220-MAX249

+5V-Powered, Multichannel RS-232
Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply VOIBEE (VEC) ovvvererereriecninsivevmnsssssenssrenas

Input Voltages

0.3V to +6V 20-Pin Plastic DIP {derate 8.00mW/°C above +70°C) ..
16-Pin Narrow SO (derate 8.70mW/°C above +70°C}..
16-Pin Wide SO (derate 9.52mW/°C above +70°C)

440mw

BIEMW

762mw
762mwW
BOOmMW
B40mW
B800mMW
842mw

0°C to +70°C
.-40°C to +85°C

-55°C to +125°C

TIN e eereme e e sea e renne e e me e eneneas 0.3V to (Vcc 0.3V) .
Rin (Except MAX220) . ..230V 18-Pin Wide SO (derate 9.52mW/C above +70°C)......
Rin (MAX220) ... .A¢25V 20-Pin Wide SO (derate 10.00mW/°C above +70°C}....
Tout {Except MAX220) (Note 1) ..... +15V 20-Pin SSCP (derate 8.00mW/°C above +70°C) .....
Tout (MAX220)... 2132V 16-Pin CERDIP (derate 10.00mW/°C above +70°C)
Qutput Voltages 18-Pin CERDIP (derate $0.53mW/°C above +70°C}.....
Tourt... 215V Operating Temperature Ranges
ROUT oot -O 3V 10 (VCC + 0.3v) MAXZ_ _AC__ MAXZ2_ _C_ .ol
Driver/Receiver Cutput Shoit Circuited to GND......... Continuous MAX2__AE_ _,MAX2__E__
Continuous Power Dissipation (Ta = +70°C) MAX2_ _AM_ _, MAX2_ _M_ R

16-Pin Plastic DIP (derate 10.53mW/°C above +70°C})....842mW Storage Temperalure Range............

18-Pin Plastic DIP {derate 11.11mW/°C above +70°C})....889mW Lead Temperature (soldering, 10s)

Note 1: Input voltage measured with Tout in high-impedance state, SHDN or Voo = OV,
Note 2: For the MAX220, V+ and V- ¢can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.

Stresses bayond those listed undsr “Absolute Maximum Ralings” may cause permanent damage o the daevice, These ara stress ratings only, and functional
operation of the davice at these or any other conditions bayand those indicated in tha operational sections of the specifications Js not implied. Exposure o

absolute maximum raling conditions for extended perfods may affect device rakiability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243
(Voo = +5V +10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047pF, C2-C4 = 0.33uF, Ta = TMin to Tiax, unless otherwise noted.)

...-65°C to +160°C

+300°C

PARAMETER { CONDITIONS | MmN TYP maAX [ uniTs
RS-232 TRANSMITTERS
Cutput Voltage Swing All transmitter outputs loaded with 3k 1o GND x5 +B v
Input Logic Threshold Low 1.4 08 v
. ) All devices except MAX220 2 1.4
input Logic Threshold High A
MAX220: Vce = 5.0V ‘ 2.4
Logic Pull-Upfinout C ; All except MAX220, normal operation 5 40 A
i E ren —
ogie Ful-Upfinput Lur SHDN = OV, MAX222/242, shutdown, MAX220 2001 =1 | V¥
Voo = 5.5V, SHDN = OV, Vout = 15V, MAX222/242 +0.01 +10
O t Leak C 1 — A
ulput Lezkage Curren Vec = SHDON = OV, VouT = 215V w001 =210 | ¥
Data Rate 200 116 kbps
Transmitter Output Resistance Voo = V+ = V- =0V, Vout = £2V 300 10M Q
Qutput Shon-Circuit Current Voyt = oV +7 122 mA
RS-232 RECEIVERS
RS-232 Input Vollage Operating Range +30 v
All except MAX243 R2|n 08 1.3
RS-232 Input Threshold Low Voo = 5V v
neut T ce MAX243 R2in (Note 2) 3
All t MAX243 R2 1.8 2.4
RS-232 Input Threshold High Vog = 5V except MAX243 R2i v
MAX243 R2|N (Note 2) -0.5 -0.1
=5V hyst is in shdn. X . 1
RS-232 Input Hysteresis All except MAX243, Voo = 5V, no hysteresis in shdn 0.2 0.5 v
MAX243 1
RS-232 Input Resistance 3 5 7 ki2
TTL/CMOS Qutput Voltage Low louT = 3.2mA 0.2 0.4 v
TTL/CMOS Qutput Voltage High loyTt = -1.0mA 35 Veoeo-02 v
o Sourcing Vout = GND -2 10
TTL/CMOS Output Short-Circuit Current mA
L P v Shrinking Vour = Veo 10 30
MAXIMN



+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 {continued)
(Voo = +5V £10%, C1-C4 = 0. 1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33pF, Ta = TMiN 10 Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SHDN = Vcg or EN = Ve (SHDN = OV for MAX222),
TTL/CMOS Output Leakage Current OV < VouT < Voo +0.05 +10 WA
EN Input Threshold Low MAX242 1.4 0.8 v
EN Input Threshold High MAX242 2.0 1.4 v
Operating Supply Voltage 4.5 55 v
MAX220 0.5 2
No load
Ve Supply Current (SHDN = Ve, MAX222/232A/233A/242/243 4 10 mA
Figures 5, 6, 11, 19 3Kk load MAX220 i2
' ' both inputs MAX222/232A/233A/242/243 15
Ta = +25°C 0.1 10
Ta = 0°C to +70°C 2 50
hutdown S Iy Current MAX222/242 A
Shutdown Supply ! Ta = -40°C 0 +85°C 2 5 |
Ta = -55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/242 +1 pA
SHDN Threshold Low MAX222/242 1.4 0.8 v
SHDN Threshold High MAX222/242 2.0 1.4 v
CL = 50pF to 2500pF,
AL = 3k to 7O, MAX222/232A/233A/242/243 6 12 30
Transition Slew Rate Voo = 5V, Ta = +25°C, Vips
measured from +3V MAX220 15 3 30
to -3V or -3V to +3V
MAX222/232A/233A/242/243 1.3 3.5
Transmitter Propagation Delay IPHLT MAXS20 ) P 10
RS- i S
gjuig 5252 (Normal Operation) t MAX222/232A/233A1242/243 75 38 | "
PLHT MAX220 5 10
MAX222/232A/233A/242{243 05 1
Receiver Propagation Delay tPHLR MAXZ20 06 3
RS- ation), S
Fgﬁzz"’ TLL (Normal Gperation) : MAX222/232AI233A1242/243 0.6 1 W
PLHR MAX220 0.8 3
Receiver Propagation Delay tPHLS MAX242 05 10 us
RS-232 to TLL (Shutdown}, Figure 2 | tp g MAX242 25 10
Receiver-Outpul Enable Time, Figure 3 | teg MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tpr MAX242 160 500 ns
Transmitter-Output Enable Time A MAX222/242, 0.1pF caps 250 s
{SHDN Goes High), Figure 4 ET (inciudes charge-pump start-up} H
Transmitter-Output Disable Time
(SHDN Goes Low), Figure 4 tor MAX222/242, 0.1uF caps 600 ns
Transmiber + to - Propagation 1 t MAX222{232N233N242/243 300 ns
Delay Difference (Normal Operation) PHLT = IPLHT MAX220 2000
Receiver + to - Propagation N -t MAX222/232A/233A/242(243 100 ns
Delay Difference (Normal Operation) PHLR = tPLHR MAX220 225
Note 3: MAX243 R2oy7 is guaranteed to be low when R2yy is 2 OV or is floating.
MAXIM 3
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MAX220-MAX249

+5V-Powered, Multichannel RS-232
Drivers/Receivers

Typical Operating Characteristics

MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE OUTPUT GURRENT MAX222/MAX242
DUTPUT VOLTAGE vs. LOAD CURRENT ¥s, DATA RATE ON-TtME EXITING SHUTDOWN
10 s 1 T T T 10V — S
8 F § - OUTPUT LOAD CURRENT lg L caps ——2 §
6 | EMHER V2 OR V- LOADED 1 P OWSFROM ¥ TOV- 13 £>u e Caps
= ' BAuF = ALLCAPS \\l N - v
= 4 . Vop = 25V | UIEF_ ] E 4 1F = 45V p—
= NDLOAD ON = pr—J = SHDN
& 2 | IRANSMITTER OUTPUTS & g et Vi = +5.25Y o W
2 4 | ExcePT axz0, maxzzAl g P 2 w
S - LOADED. ND LOAD ONYY. S 1 FoRES z
2 2 | V-LOADED, NDLOAD ON V4 5 — 0.1pF A 3
2 01pF TuF = Versndtsv [ 3 el 1uF caPs
4 1 Ww— 3 1
. S A ey S
N A — 5 = y P 01pf CAPS
o == V+ LOADED, NO LOAD ON V- . v A
8 5 w0 15 AW 5 6 W ® N 4 N6 500ps/div
LOAD CURRENT (mé) DATA RATE (tbit/ace)

4 MAXIMN




+5V-Powered, Multichannel RS-232

- -
Drivers/Receivers
+5Y INPUT c3
TOP VIEW ——k
s R
- Ly = 16
o [1] 1] vee o b CLESPL A EAPETY
v 2] [15] 6ND SJ6t-_ vouTace oueLek
- C2+ 10V 10 -10V JJE.
o 3] arman [ o czg C2- VOLTAGEWVERTER [ ca
e [a]  maxzzo i3] Fiw o T

MAXI32
c[5] maxzaz |1zl o

v- [e] 1] Tom
Teout [7 0] 12 TTLEMOS AS-232
o [: :I " INPUTS 4002 oUTPUTS
rw 2] 9] Repur 10] 121 D° T2 |7,
DIP/SO g L M
CAPACITANGE TTLGMOS Erey RS-237
) OUTPUTS < INPUTS
<JHE2 o fhan]s

QEVICE Ct €2 C3 C4 €&
maxX220 47 4T 10 10 A7
MAX232 1.0 10 10 10 10 5
MAX232A 0t 01 D1 01 @1

Figure 5. MAX220/MAX232/MAXZ232A Pin Configuration and Typical Operating Circuit

TOP VIEW *SNPUT €3 11 CAPACTIORS = 0.94F
CS + +
= 17
2 Vi k]
_ - _ C1—E C1+ +5Y TO + 10V Ve A
(NLyE 1] BE:D 4501 VOLTAGE DOUBLER
_ . — _ 5
o) B[] ] SN o [Z] 19] vee |t oy vl I
T 5] C2- vOLTAGE INVERTER ce
e [2] [17] vec v [3] 1] GNO T
- 5V -
Ve [3] 16] cho <-{d] i i1 Ton e S (ECEPT MAX220)
o[ mmam [l on  te[5] Mz figlne
MAX242
o fs}  MAZ22 i) R c2- [ [15] Rim
MAx242 FILALMOS (EXCEPT MAX220)
c2- 8] [13] Rigw v-[7] 1] kg wRUTS
V- E E Tin T2 II E N.C.
Teour E [11] 720 R2w E EI T 13| RiguT LSE EEO
R2 2 R2 7
wlg] 0] oo Reour g 1 Sk RS-232
oUTPYTS < INPUTS
DIF/SQ SSOP w2 R2OUT o PANTS
___1[INCIEN 5ka
( ) ARE FOR MAX222 ONLY. ST L
PiN NUMBERS &N TYPICAL OPERATING G/RCUIT ARE FOR DIP/S0 PACKAGES ONLY. GND =

Figure 6. MAX222/MAX242 Fin Configurations and Typical Operating Circuit

MAXIMNM —_—
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{'f TEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS189

January 1998

CD74HC540, CD74HCT540,
CD74HC541, CD74HCT541

High Speed CMOS Logic

Octal Buffer and Line Drivers, Three-State

Features

CDT74HC540, CD7T4HCT540 Inverting

CD74HC541, CDT4HCTS541 Non-inverting

Buffered Inputs

Three-State Cutputs

Bus Line Driving Capability

Typical Propagation Delay = 9ns at Vo = 5V,
CL = 15pF, Ty = 25°C

Fanout (Over Temperature Range)

- Standard Qutputs. . .............

- Bus Driver Cutputs 15 LSTTL Loads

Wide Operating Temperature Range . .. -55°C to 125°C
Balanced Propagation Delay and Transition Times

Significant Power Reduction Compared to LSTTL
Logic ICs

HC Types

- 2V to 6V Operation

- High Noise Immunity: Ny_ = 30%, Ny = 30% of V¢
at Voo =5V

HCT Types

- 4.5V to 5.5V Operation

- Direct LSTTL tnput Logic Compatibility,
V(L= 0.8V (Max), Vi = 2V (Min}

- CMOS Input Compatibility, )| < TpA at Vo, VoH

10 LSTTL Loads

Description

The Harris CD74HCS540 and COT4HCTS540 are Inverling
Octal Buffers and Line Drivers with Three-State Qutputs and
the capability to drive 15 LSTIL Ioads. The Harris
CD74HCS41 and CD7T4HCT541 are Non-Inverting Octat Buff-
ers and Line Drivers with Three-State Oulputs that can drive
15 LSTTL loads. The Quiput Enables {DET) and (OEZ) con-
frol the Three-State Outputs. If either DET or OE2 is HIGH the
outputs will be in the high impedance state. For data cutput
OET and OEZ both must be LOW.

Ordering Information

TEMP. PKG.

PART NUMBER | RANGE (°C) PACKAGE NO.
CD74HCS40E -55t0125 |20Ld PDIP E203
CD74HCT540E -5510 125 |20 Ld PDIP E20.3
CD74HC541E -5510 125 |20Ld PDIP E203
CD74HCT541E 5510126 |20 Ld POWP E20.3
CD74HC540M -5510 125 |20 Ld SOIC M20.3
CD74HCTS540M 5510125 |20 Ld SOIC M20.3
CD74HC541M -55tp 125 |20 Ld SOIC M20.3
CD74HCT541M -55t0125 |20 Ld SOIC M20.3
NOTES:

1. When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

2. Wafer and die for this part number is available which meets all
electrical specifications. Please contact your local sales office or
Harris customer service for ordering information.

‘Pinouts

CD74HC540, CD74HCTS40
{PDIP, SOIC)
TOP VIEW

<
a
a

BB H| R R EB|HIE|B] B
= I e i | 3§

-
=y|

CD74HC541, CD74HCT 541

(PDIP, SOIC)
TOP VIEW
oG 7 Evec
AQ E _1__g| OEZ
A1 [3] 78} Yo
A2 E E vi
afs 16] v2
' G EAL
as[7 4] v4
as[E ERL]
arfe 13 ve
GND |1q [11) v7

CAUTION: These devices ere sensitive to elactrostatic discharge. Users should foltow proper IC Handling Procedures.

Copyright © Harris Corporation 1998

1

File Number

1659.2



CD74HC540, CD74HCT540, CD74HC541, CD74HCT541

Functionaf Diagram

541

8
b3
&
£
2

Do > VO Yu
Dy D‘; Y1 Yy
D; L>° Y2 T2
D3 D‘: Y5 Y3
Dy } >_: 74 Y4
Dsg I i s Ys
D¢ I t Yo Ye
Dy { z Y ¥y
TRUTH TABLE
INPUTS OUTPUTS
OEt OE2 An 540 541
L L H L H
H X X z z
X H X z z
L L L H L
NOTE:
H = HIGH Voitage Leve!
L =LOW Voltage Level
X =Don’t Care
Z = High Impedance




CD74HC540, CD74HCT540, CD74HC541, CD74HCT541

Absolute Maximum Ratings

DC SupplyVoltage, Ve ..o i 0.5V to 7V
DC Input Diode Current, |1y

ForVi<-05VorVy>Vee+05V. . ... ..o ... +20mA
DC Output Diode Current, Igk

ForVp<-05VorVo>Veo+05V ... o 120mA
DC Drain Current, per Cutput, Ig

For-0.5V<Vo<Vee +058V. . ... .. ... oL, +35mA
DC Qutput Source or Sink Cumrent per Qutput Pin, Ig

ForVo>-05VarVo<Voo+09V ... ... 1+25mA
DC Ve orGround Current, lgg ..o o i +50mA
Operating Conditions
Temperature Range, Ta ... .ovvvvnirnnrernnnes -55°C to $25°C
Supply Voltage Range, Vg

HC TyPeS .« ot e 2V to 6V

HCT Types .. it it e e et e 4.5V to 5.5V
DC Input or Output Voltage, Vi, Vo . ... ........... OVio Ve
Input-Rise and Fall Time

AV e e e e 1000ns (Max)

45V, e 500ns (Max)

BV e e 400ns {Max)

Thermat Information
Thermal Resistance {Typical, Note 3)

PDIP Package
SOIC Package
Maximum Junction Temperature
Maximum Storage Temperature Range
Maximum Lead Temperature {Soldering 10s)

(SOIC - Lead Tips Only)

8,a (°CW)
125

150°C

......... 300°C

CAUTION: Stresses above those listed in "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is nol implied.

NOTE:

3. 8,4 is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

cor;rlii;rons Vee 25°C -10°C TO 85°C | -55°C TO 125°C
PARAMETER symeoL| viv) [lo(ma)] v) MIN | TYp | max | MiN | max | miN | max | unms
HC TYPES

High Level Input ViH - - 2 15 - - 1.5 - 1.5 - v
Voltage 45 | 315 | - - | 315 . 315 R v
6 42 - - 4.2 - 4.2 - v
Low Leve! Input Vi - - - - 05 - 0.5 - 05 v
Voltage 45 . - 1,35 - 1.35 - 1.35 v
. - 18 - 1.8 - 18 v
High Level Qutput VoH Viyorvy | -0.02 1.9 - - 1.9 - 1.9 - v
gi:‘ggel_oa o 002 | 45 | 44 R R 44 - 44 - v
002 | 8 5.9 - - 5.9 - 5.9 - v
High Level Qutput - - - - - - - - - v
ﬁtaf;a i -6 a5 | 398 | - - 3.84 - 37 - v
-7.8 6 5.48 - - 5.34 - 5.2 - v
Low Level Output VoL Vigorv | 0.02 - - 0.1 - 0. - 0.1 v
g::ggs"l_oa s 0.02 a5 . N 01 - 0.1 . 0.1 v
0.02 6 - - 0.1 - 0.1 - 0.1 v
Low Level Quiput - - - - - - - - . \Y
ﬁ:ﬁalf’:a o ) 45 ; - Joz | - 033 ) 0.4 v
7.8 - - 0.26 - 0.33 - 0.4 v
input Leakage Iy Ve or - - - 0.1 - +1 - +1 WA

Current GND




CD74HC540, CD74HCT540, CD74HC541, CD74HCT541

DC Electrical Specifications (Continued)

TEST
CONDITIONS Vee 25°¢C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V((V} |lp(mA} ) MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
Quiescent Device Ice Vg or 0 6 - - 8 - 80 . 160 pA
Current GND
Three- State Leakage loz ViLorVig| Vo= 6 - - 0.5 - 15.0 - +10 pA
Current Veg or
GND

HCT TYPES
High Level Input ViH - - 4510 2 - - 2 - 2 - v
Voltage 55
t.ow Level Input Vi, - - 45t - - 0.8 - 08 - 0.8 v
Voltage 55
High Level Output VoH Viyorvy | -0.02 45 44 - - 4.4 - 4.4 - v
Voltage
CMOS Loads
High Level Qutput -6 45 308 - - 3.84 - 3.7 - v
Voltage
TTL Loads
Low Leve! Output VoL VigorviLf 0.02 45 - - 0.1 - 01 - 0.1 v
Volage
CMOS Loads
Low Level Output 6 4.5 - - 0.26 - 0.33 - 04 \
Voltage
TTL Loads
Input Leakage I Voo and 0 55 - 0.1 - 1 - 11 pA
Current GND
Quiescent Device lee Vegor 0 55 . - 8 - 80 - 160 pA
Cumrent GND

| Three- State Leakage toz  [ViLorvigl Vo= 55 - - 0.5 - +5.0 - +10 pA
Current Vegor

GND

Additional Quiescent alee Veo - 4510 - 100 360 - 450 - 490 A
Device Current Per -2.1 55
Input Pin: t Unit Load

NOTE: For dual-supply systems theoretical worst case (V) = 24V, Vg = 5.5V) specification is 1.8mA.

HCT Input Loading Table

UNIT LOADS

INPUT " HCT540 HCT541
AQ - AT 1 0.4
[s]] 0.75 0.75
OE1 115 1.15

NOTE: Unit load is alcc limit specific in DC Electrical Specifications

Table, e.g., 360uA max. at 25°C.
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‘Switching Specifications ¢, = 50pF, Inputt,, t= 6ns

-40°C TO -55°C TO
25°C o 0
TEST 85%C 125°C
PARAMETER SYMBOL | CONDITIONS | Voo (v) | MIN I TYP | mMax | MIN | max | miN I MAX |UNITS
HC TYPES
Propagation Delay teLH. tpHL|  ©r = 50pF
Data to Outputs (540) 2 - - 10 - 140 - 165 ns
4.5 - - 22 - 28 - 33 ns
CL = f5pF 5 - 9 - - - - - ns
C\ = 50pF 6 . - 19 - 24 - 28 ns
Data to Qutputs {541) tprz, tpyz| C = 50pF 2 - - 15 - 145 - 175 ns
4.5 - - 23 - 29 - 35 ns
Cp = 15pF 5 - 9 - - - - - ns
Cy = 50pF 6 - - 20 - 25 - .30 ns
Output Enable and Disable |tp 2, tpyz| ©Cp = S0pF 2 - - 160 - 200 - 240 ns
to Outputs (540)
4.5 - - 32 - 40 - 48 ns
CL = 15pF 5 - 13 - - - - - ns
C_ = 50pF 6 - - 27 - 34 - 41 ns
Output Enable and Disable |tp 7. tpuz| Cp = 50pF 2 - - 160 | - 200 - 240 ns
to Outputs (541)
4.5 - - 3z - 40 - 48 ns
Cp = 15pF 5 - 14 - - - - - ns
Cp = 50pF 6 - - 23 - 29 - 35 ns
Output Transition Time trHL. ttui | ©L = 50pF 2 - - 60 - 75 - 90 ns
4.5 - - 12 - 15 - 18 ns
6 - - 10 - 13 - 15 ns
Input Capacitance Cy C| = 50pF - 10 - 10 - 10 - 10 pF
Three-State Output Co - - 20 - 20 - 20 - 20 pF
Capacitance
Power Dissipation Capacitance Cpp CL = 15pF 5 - 50 - - - - - pF
{Notes 4, 5) (540)
Power Dissipation Capacitance Cpp Cp = 15pF 5 - 48 - - - - - pF
(Notes 4, 5) (541)
HCT TYPES
Propagation Delay toHL, tPLH
Data to Outputs (540) Cy = 50pF 4.5 - - 24 - 30 - 36 ns
Cp=15pF 5 - 9 - - - - - ns
Data to Qutputs (541) tpHL, tpLH|  CoL= SOpF 45 . - 28 - 35 - 42 ns
C_ = 15pF 5 - 11 - - - - - ns
Output Enable and Disable |tpiz. tpHz C_ = 50pF 4.5 - - 35 - 44 - 53 ns
to Cutputs (540, 541)
Cp = 15pF 5 - 14 - - - - - ns
Cutput Transition Time trils ttHe | ©L = 50pF 45 - - 12 - 15 - 18 ns
Input Capacitance C) Cy = 50pF - 10 - 10 - 10 - 10 pF
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Switching Specifications C| = 50pF, Inputt,, ;= 6ns {Continued)

FIGURE 1. HC TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC

ons —=

QUTPUT
DISABLE

l-n-— —I-l - NS

OUTPUT LOW
TO OFF

OUTPUT HIGH

50%
TO OFF

OUTPUTS —f—

OUTPUTS =— QUTPUTS
ENABLED

DISABLED ENABLED

FIGURE 3. HC THREE-STATE PROPAGATION DELAY
WAVEFORM

-40°C TO -55°C TO
25°¢C 85°C 125°C
TEST
PARAMETER SYMBOL | CONDITIONS | Veoe (V)| MIN | TYP | MAX | MIN | MAX MIN MAX | UNITS
Three-State Qutput Co - 20 - 20 - 20 - 20 pF
Capacitance
Power Dissipation Capacitance Cpp Cp = 15pF - 55 - - - - - pF
(Notes 4, 5) (540, 541)
NOTES:
4. Cpp is used to determine the dynamic power consumption, per channel.
5 Pp= VCC2 fi (Cpp + C) where f; = Input Frequency, C|_ = Cutput Load Capacitance, Ve = Supply Voltage.
Test Circuits and Waveforms
I"=Gl'l$ —a- I-- ua—l I-—- tf=6ns
T Vee v
INPUT 50%
10% GND GND
trHL -— trHL
INVERTING INVERTING
QUTPUT OUTPUT
—r ‘PHL C ol -

FIGURE 2. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC

t —==| [=— 6ns ty —-I -— Gns
OUTPUT 2.7 v
DISABLE 1.3—F 03
- GND

QUTPUT LOW
TO OFF

OUTPUT HIGH

TO OFF 1.3V
QUTPUTS & OUTPUTS QUTPUTS
ENABLED DISABLED ENABLED

FIGURE 4. HCT THREE-STATE PROPAGATION DELAY
WAVEFORM




Test Circuits and Waveforms (continued)

OTHER [ & ouTPUT
INPUTS J o] 1cwiTH | R =1k
TIED HIGH | 4 THREE- Vee FOR lp 7z AND tpz
OR LOW | 0 STATE I c, } GND FOR lpyz AND tpzy
oureut _| OUTPUT l S0pF
DISABLE =

NOTE: Open drain waveforms tp 7 and tpz|_ are the same as those for three-state shown on the left. The test circuit is Output Ry = 1k{lto
Vee C = 50pF.

FIGURE 5. HC AND HCT THREE-STATE PROPAGATION DELAY TEST CIRCUIT
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