dﬁnnvm@nma NILVONINATAIANTZUL

amsmugunsedls Iihlasszuvauesnadesfuuszunlfinmsayns

Electrical Appliances Control by Embedded Linux System

(I

= ¥4 = v A
MY NBUFITeI
MeAasss  ANam

GFIUIN - ARNBINUUN

TR (L

{
aunzidiay..... %...‘ ..... “)‘}1
Sy fouil... 3.0 S E\ZSSZ

d 2 2 [y a Y
ﬂ%tymﬁwuﬁﬁnﬂudmﬁﬁwmmsﬁﬂmmuﬂanqﬂiﬂ‘%muqmmnssuﬂmm‘umﬁﬁ
AIMIBVIAINTTHTIITHINA

a é
AUSIAINSSUAAAS

aaumaluladinszeeunaudganmsaansziia

Ymsanw 2551



ELECTRICAL APPLIANCES CONTROL BY EMBEDDED LINUX SYSTEM

MR.JAROENCHAI WIANRUNGRUENG
MR.CHATCHAI WIJAIKUM
MR.CHAWANAT NIPATTAMANON

A PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENT FOR THE DEGREE OF
BACHELOR IN DEPARTMENT OF INFORMATION ENGINEERING
FACULTY OF ENGINERRING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG -



wteltganiinus  nsmuguinsedlFldhlasszuvaussnalsdiuuszuy
Ufiiamsaynd

Electrical Appliances Control by Embedded Linux System

¥orinAnyI wensydy Heuguses sHAINANYT 48010145
weRasyy  lam SHAINANY1 48010153
OB IWNFIIUUT THAINANY 48010186
d:; Y Ao
a19138nf3nu Wl auAN UMYy

0. @sneY 2F3TAUNIAA

sTAUMIANEN USyans Iaanssumaasinga
TUNIFINTINATAUNS

MAIN NI SR TAUNG

Umsanm 2551

a .4 s = S0 of LY vaq 9
ﬂm33ﬁ3ﬂ§5Nﬂ1ﬁﬂ5ﬂﬂ'lﬂulﬂﬂiuiﬁﬂﬂigﬂﬂlﬂﬂa’u%']ﬂmﬂ“‘ﬁﬁ']ﬂﬂiz‘ﬂﬂ ﬂléilﬂ‘lﬁﬂﬁﬂalm‘l

td
= Qs H A o a 04 b
uwugﬂﬂﬂﬁlﬂuﬁﬁuﬂuﬁ‘ll’i)ﬂﬂ’liﬁﬂ'ﬂ‘m‘]uﬂﬂﬂf;!ﬁi')ﬂ?ﬂﬁiﬂ?ﬂ’dﬂiﬂﬂl"ﬂﬁ

(WA AU UATIFe)

dY = a 4
811350AM RS RNUIWUE

o d a o
(@WITYTAINIY WFIIAUNINA)

Sy = a -4
2191385 S ANt

dvAinsvesnaizimnisumans aoniuma lulagnszeundudganmisaranseile



et (s
219158NY5n11

STAUMSANY

MAIW

Tmsanmn

dyd £q ¥ = v oo a wa = o o
Tassouililumsszgnd ldinalulabawenailsdaussmnl§iamsayadiumsaigu
o 1 © o s & @ [
ginsel i Inemsfannludamvesmsnrugumsiinuvesgaiamutle-vesadesossumsiam
a wa a o 9 o o @ o I'4
vuszuvlgiamsaynd Iannsesumdslunmsmugunisdiouvesglnsalldfminany

doamsvosdlFnuniegssozlnavniidnenduldaunsenuguamsiauaogunsal Idhmuma

=Y ) o 2
dumosiua 1@

msatuguasold v lasszuvauoenaileduszuy
Ugiamsaynd

Electrical Appliances Control by Embedded Linux System

weesyde Housuies sWANANY1 48010145
WeRATTY 3 ladn SHANANY 48010153
WP ANTUIUUN sHANANY1 48010186

B

el AU uANYY

0. A5NIH 1535AUNTAD
Wgana3 Jennssumdanasiiaia
YNNI INEITT NS
INITUAISAUNS

2551

UNANED



Project Title Electrical Appliances Control by Embedded Linux System

Student Mr.Jaroenchai Wianrungrueng Student ID 48010145
Mr.Chatchat Wijaikum Student ID 48010153
Mr.Chawanat Nipattamanon Student ID 48010186
Advisor Asst.Prof. Sompop Kaewmeechai

Mr.Sorapong Wachirarattanapornkul

Graduate Level Bachelor Degree of Information Engineering
Department Information Engineering
Academic Year 2008

ABSTRACT

This project proposes to apply embedded Linux technology for control operating of electrical
appliances. It adapts a full Linux embedded system in a development kit (I-Board) to be able to let users
control their electrical appliances operating via the internet. The project also aim to comfort users who is

far from their homes are able to switch their electrical appliances just like they are at home.
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fust. | ihiDirectory 7 1AL NG Isunsumesdisiia Tl

far lubirectory 1 1y Iadeoyaia lvesszuy

2.1.4 Permission
' P g I [ Aaa 4 o 1 d ¥V ¥
Linux fluszuy os 711§ das swdumingnan Sansnessnszihaenn Iawidu deuss
0o q ¥a ' o o) \ 2 ° ' 2 o q ¥
ldiAannuiune Aaiuluszuy Lioux 358 User ID ung Group ID Uszd1 User udazau 39 1af
. T aa p (] Aa = Py 4' g/ o'g =1 o
Home directory YDIADT User fnszluwﬂ User UADSAUUANDTUINNEA 1D User 519 IWavuannsei
& = 1 o w a J ¥
11 fidovesdiadudnsgdan mindadnsnsdrdsindesni 3 nquiie
% 4 e
Oowner vesidniednadaiva
1 a ar ¢ { @ J
Growp fl¥nguiderdudldiva fe Jl90i oD Werdudwesva

3 3
Other AUBUaMIBlATNIA

a =% o
ans Wwndazalszneulildne
Read Permission N5 14591 UNUAE
o
Write Permission N5 1UMIAWSU UNUAE w

_
Execute Permission A5 1UA15152300Ha UNUAWY x



2.15 mi!ﬂaﬂ‘u Permission

] v b4
msufaou Permission %83 Idnsei 18 1asdfiiiu Admin vesszuy wiadweslwariu Ty

o w 4 L. Sy i A
1.87¥9 chmod 1911/80U Permission voe IWan3snsulaenld 2 35 fe
Absolute Permission
gﬂmm $ chmod AtaY Filename
o nd' L] g ' :l o ¥ =Y A
Tesansamdaaviunldlannnisunuaniminvemaziinas lfe
b 4
I r umnimiingae 4
b
iin w unuiiwinaae 2
>
fin x unwsimingoe 1
= :, <« 9
1 - unsimiingae 0
b4 3/ - -] d a 3 y o 3’ Y v =
Tasvindeens 15 Permission Iafiinusiussiniuas ludnimuimiinvesuaazinin
[ =Y ] (] 'y a2 4
s2ufu (Rafasdu Taonenmily Owner, Group 11ag Other) 13U dEfMuAANS N8 test 19 Owner
a0 e tardszunanald Group annsosiuuazilszutanald dau Other #1150 Run 14
= i ~ = 9 o :
Moot uAuIna lanail
Permission rwx r-x --x
Number 751
1¥fda $ chmod 751 test
Relative Permission
o 2 oy a"
Q194 n5eavue Gnd
9 o, A a ]
v (e IWd) + udns r (011)
3 = Y] g,
g (Mquideanudwesna)
-anans Nw (Wow)
@ 3
o (aunaliflasn'la)
= MYUAINT x (Run)
a (PNAUYPNGUNNAIINT)
[ H 4
wmzsﬂﬁﬂu Permission ‘ll’él\illﬂa kshre 90 rwxr--r-—- ﬁj‘u IWXITW-T--
$ chmod gt+w .kshrc

3 4
#303211/28U Permission ¥4 1Wa .profile 311 rwxr—r-- (1 rwxew-rw-



$ chmod go+w .profile
2. fefa chown 1nJRsudidhudrves Ind 1w

$ chown newuser test AtAeY field N1 3 9103 1FA1F9 Is -la TV UAUAD wihok

z’f]u newuser
3. M3 chgrp TAounguiihudrves g wu
$ cherp newgroup test ABlauY field 1 4 iams1¥Mdels -la dsudude

Special i newgroup

2.1.6 Text Editor

Text Editor 1119145201 Linux Ainutesie Tal5unsu pico, nano tazTUsunsu vi U4 pico
TilaTeglu Linx yada msldeie Tidesimidadiansizliosusagudsidnaamieenm
sz RR text 18100 uAluiive 14 Text editor 0 nano

19 L%Elﬂcl‘i?ﬂ"m Text editor $ nano filename
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2.2 maluladszuvauesnariad le-usia

65 mm. B

8 mm. ————
il 2.118-u030

4
221 anilaanssuvesle-vesa
) o o . - Y
lo-uoia Ao aonilasnssusuuidafis T IANUANRNTAVEY Linux duaugduuanti
¢ A [~ = A a v 97 Aa 3 o 6 ot o &
yuuesanHuuInEnBe 55 x 65 Tanwas uadu ldulszaniamuaslFwdsnuduios 1.5 aa
Fromseenuun Tugaldfinrwbenjugsdensiilliduaznsii ldwannds Seawseirle-
[ bL o wad 1 o =
vosalihlszand 149y Application Tduminnatw quauiiaiinusafiedl Ehemet Port wioulfan
~ 9 o S o Aot A =2 o £ o v 3 4
famdeudusondias TCPIP NTdesningewed Linx 30hIA To-uein manzunmsasieassa
o Ao L= ¢ ¥ yw ~ & § 4

TagFuiihanuuszuuniodwsueesiuadiuediunn uenaniidsll USB Port Nenunsaiseunis

Co d § [ = o
aunseime Idinnune lo-uesa fut InpuyOutput 48 GPIO Tiamnsanlsunfdenlidfugilnselld

WANRYANBITY Relay, Sensor, Siren 1ag 12C 1Hudu
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Transceiver ﬁ 10/100 Mbit/s Base-T

o M- I

el 8 /0 pins
Ethernet General VO
e l I S
= . | 4ammelp 16 Input pins
CPU A DMA | Gy | PN POTS | G | 16 Output pins
| (100MHD) 10 Channels Serial ports 210 pins.
- ‘f : ATA - )
mmy | Cache B
| @ kbyte) | USBI1 | (s Async serial
Y port O (4 pins}
32-bit 32-bit
. I 32-bit |
Bus Intérface 1+ BootROM

I ' : ETRAX 100LX

DRAM/SDRAM
(50 MHz)

NOR Flash SRAM Peripherals

312.2 Tns90313989 Microprocessor ETRAX 100LX RISC Architecture 100 MIPS 32-bit

iBoard JP1
CONIA
T GRD GND 2 : 1 G
[RSIE > MRST= 4 Slmm# SI-D@MP PR SR
e Y Cos
2 R:"CD; 10 TXD3 CTS3 -y
[ RXD3 310 ] Ryps 3 ST
0624 L }ioco 10617 [ 11 10G 1
g 5,55 10621 |12 10¢ 21
565019 1060 10618 [ 10G 13
Tshe OoF 30| 262 s M (10582
oG 5 »| USB2OE 0G28 5t
R VP o | 963 USB2 RCV |31 1RB0 RY
D N 5| USB2 VP USB2SPEED | —%—25355
oo g USB2VMO  USB2 VPO | —55r¢
NMIE 30 10G19 10G16 S T00 =7
ﬂiQ' 32 NME# 10G22 RS
BAl 7 RQ A 3Tk
A3 S+ PAI pag 33 £20
DCD'. e et pAYDIR |/ DIR?
240 | pa7DCD PAGDSR |39 DSR 2
{BOARD IX

41/ 2.3 Expansion PINOUT #4111 JP1 w04 lo-uesa



iBoard JP2
CONIB
a1 -
(TG T~ g2 = 1069 1068 —i10% 5 0G5>
210G 1T, ol M 061 10610 —2- 1 10 10G 109
<I0G 13 oe g loci3 10GL2 2395013 10G 12
06 15 NEN - N 7T 10G14 —3 : Q10614
G I | o® OGOTXCRST |—H G2k el
G 1 Ll = o ocs [—L-3232 0G4
1G4 4 e Ed oGt (—2-351 oG 1
G 3 o S 163 0G4 |52 0G4
G 2o 2 162 0G3 3295 0G 3
(USBL OB TR0l —onb 2 60| Txp1ioE: 1G5 2 s 1G5
TSB1 RCVRXDI SSBLRCVE. | iRy crsive —oL BBL AR CUSBI VRCTSI
PB7 Chrvire | Pl RUSUSPED g {USB1 SPEEDRTS
= » R
E PB3/VMO PB4 | O PBE b ‘_3
%] pRIDOCIE  PB2VPO |—8 USBLAVPO C3B1 SPOTBD
A v pRoDCOAT |71 12C DAT iy
73| pres e W Wa ) S 2
™@D2 RxD2 550 = RXD2
RTSO S X LTI
TBOARD 1X

5071 2.4 Expansion PINOUT fig1u JP2 w9 lo-vesa

iBoard JP3

51} 2.5 Expansion PINOUT #1é4 JP3 o4 la-uesn

12
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2.2.2 QRENDAMIN Y Hardware

Microprocessor ETRAX 100LX RISC Architecture 100 MIPS 32-bit

8 MB Flash up to 32 MB

1 x Ethernet 10/100 on board RJ45 header

2 x USB port (1 Sunudwesa on 1 suannsouwlauiiu uss 14en Grio)

2 x 20 pin header for 48 DIO, 4 Serial UARTs and/or Parallel port

Extreme Low Power 300mA-5A

&10Mug11970 Linux 4z 38WAI11Y Open Source fdlantsnundsdeyaiaTan ild

=3 ar 9 L3 et o
Anuaznann ldedn3dasne

2.2.3 QUAMTANIAY Software
a &3 ac¢ & o A A NS & ad oA
Aasad B 03 (FOXserve Web server) 111Uus1 #1300 19tiumsAnAII G0 ou
52UIGTiAMS Linux Kemel 2.6
59951 IPv4 11ag IPv6

PPP for asynchronous modem

PPPoFE for ADSL, IPSec, VPN

FTP, TFTP, SNMP

Firmware a131500NWN3A 18113 FTP, SSH 1ag Telnet

2.3 TCP/IP (Transmission Control Protocol/Internet Protocol)
2.3.1 TCP/IP fioazls

TCP/IP (Transmission Control Protocol/Internet Protocol) ﬁﬁ)‘gﬂﬂlﬂﬁiﬂiiﬂﬂﬂaﬁgﬂi%&lumi
Fomisinunietiwsumetiia Tasausalddemsnndumetunievsllfnlaensld vas
’mmaimm’fumqﬁwdqi’faga"lﬂ"lﬁ'mﬂﬂﬂé’ﬂiuﬁﬁﬁmﬂ'jﬂuiwiwmmwwmum%ﬂhﬂﬁﬁ
v TsTaneaddmanidumsdulumsdeiudoyal i aaoncld

agﬂiﬂﬂﬂﬂaafi’"lﬁ?nmsﬁwu1m€?«m"‘ﬂ 1960 éagﬂia’ﬁﬂuﬂg@mn‘lum%’em’w ARPANET 1
aonldvnemsideude i Tanshunteviosmaedilamld Tepp ilufivensuedisnieuns

- @
udailagiiv
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7 4 -
- Tcpap fiymlszasnvesnisdoasamanasgiu 3 dszmsde

v

1. e l¥AnnodeesssneassuLRNAIILANAIAY

Ady

Fy d' =Y g A ] 1 Yo o -~

2. anwennsalumsud lvilgmndeatulussumaievs wulunsdindasmzgiudned

= T 3 ] 29 Y 9 ] T oa =t 9t Wy Y A é ] Qs
nsaadafueg ud Inuanansildiludsesu-duiadeneldms lild viemsdemsunsgegnda

. F 4 (] x v
¥1a ngmsdemstiszdescunsadanmudenduievidmsdemsduiiude 18 Taosaluid

y E4 v
3. finnuadesddems demsvoya lavanosianuuuh lifianussain sy msdads
ufludoya uazmuiidesmsimlsziunussaruvesdoyn umsAeasuuINA13(Real-time)

s Fomsuuuiie(Voice) nazdoya(Data)

2.3.2 M3 Encapsulation $#a2n13 Demultiplexing
[ ] + o ° 9F i o o 9 3 P

msdadeyarulundoziawesssimslszneudeyaitidsmndudeyadiuniuguiegn

v 13ludauiavesdeyaBonia Header nolu Header szussydoyaiidfigueslilsinnsaiih
4 Yo Wyv ¥ 3 a o 3 o A a4 W Y
M3 Encapsulate tiodsudsudeyadezifanszuiunsinmbeundudio TsTaneaeaiu mai
o 3 o t P 3 ° v 4 =2 o

A5ufes 185 udeyndauiidiu Header sounnzinhilszuoataznsiuhdeyafinunidnuae

' 2 v Aa v ¢ \
't')ﬂ‘lﬂi HINTSUIUNIT f’fﬂ‘uﬂﬁ‘ﬂﬁﬁ 8131 Demultiplexing

Encapsulation

User Data

mm User Data

TCP Segiment

Header p‘ﬁeada, 'Caw User Data

Demultiplexing

2 b4
gﬂﬁ 2.6 TUABUNI Encapsulation 148 Demultiplexing
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2.3.3 raes vealasaai1a TCPIP

FTP, SMTP
TCP, UDP
1P, ICMP, IGMP

Ethernet, SLIP

* E 4
31 2.7 Suarwes lulaseadre TCPP

2.3.3.1 §° NEL| ef—m%'mhﬂ (Host-to-Network Layer)

A g dyﬁ A A (=1 o = 9 a o A o 9 ‘
msdoas Tuduildudan lifimssmuasivazi@en ninAindnaemsSuveyasn
3 ¥ 4 I a = v o o v o
waeas 1P uudads lufsTnuanszy BludumaRudeyamedndsungihaulumenduny

%
T B, b4 v
desudeyannmudemsudnhdildtuTsunsulusudoms

2.3.3.2 ¥uaea150MMa3Kin (The Internet Layer)

5 o < o . = & o r ]
Wunsaed1s ITAVUNNINA (Packet-switching Network) Fulumsanaseuuy la
3 q o @ v -1 { A t < &
AB1ii4 (Connectionless) wanmsninuAsmsldeslideyavmamnnizondy unnina(Packer
annselmavin Inuadds T Tnuadieq Tussuumdagannedaonsldlagdass windiins
¥ 3 o - = as v = A 3 o 3
dainifineoninilugalasiyamnalaemufviduluszniumsaumslumnseds unnnaug
o ”d a v o o ar 2 P I H o_w d
azdlugaiifvzdludaszuniunasiu Suhudinfaide S almomeeeez lidluldaddun
b 4
14
IP (Internet Protocol)

o 3 ad d o Y Ao - @ 9
P ShuldsTanealuszdumiadsamens HNIANISINEINULDAIATHLASYBYR
v @ v A g 3 2 2 A v a at
sazmugunsdsdeyavediei iFlumsnudunvewinda Fana lnlumsniauniswee IP 93
- o Ao ~ 3 v Y
fanueuselumsnuduninanga gazannsaldsumlaudumaldluseninnsdedeya uas
fszvunsusnuazilsznouaidunsu(Datagram) 38T UMsAITOYaTZAY Data Link NlvuA

MTU(Maximum Transmission Unit) Auana1efu ildansodp 149 uTds Inneadula
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¥aNVA10 13U Ethemet ,Token Ring 1130 Apple Talk nsiyanspyss IP evn1sdedeyaszily

. AN 9 A b 3 T g 4
11U Connectionless 'ﬂ51’)Lﬂﬂlﬁu‘1f11\1ﬂ'l‘§l‘lfﬂilﬁﬂiunﬂ‘]ﬂﬁ\ﬁ]'ﬂ\iﬂ'ﬁﬁ\i‘“'ﬂi‘{ﬁ 1 UNTY
ICMP (Internet Control Message Protocol)

ieMp Suldslaneanldlunisas19aouuass10UTaIUAINUYDIAIA AT

(Datagram) Tunséifnailymsumdunsy

2.3.33 171&50&115131%\’@1’!’93}@ (Transport Layer)

wiadullslanea 2 yilamudnyne anyMUINGENTIY Transmission Control
Protocol(TCP) (Fuutuufifinssmua®iamsdedi15aneaszez11n1015 79013 (Connection-oriented)
£ ¥ = Ay = As (a
Fevzooulfinsdadoyaiiuniy Byte Stream 71131918 Tne hiliferanarn doyaniifinmaunnes
1 {' 1 o =t ' & 13 Ul (Y % A = I <
guiseaniludnuding Sendt Message FarzgnaalildsdSuiumesudeonsvesdumeinig n
thefffussii Message iiBsrerumudwuiiudeyadndy Tcp Saianugunsalunsaiugums
¥ A v WigYY L 1 Y & a1 Aga o Yo o ¢
Tnavesdoyaoiloaiuliligddedeoyndufunhiigivezvian 1diudndos
Tils Tansamsiidedeyauuufinoai3endl UDP (User Datagram Protocol) 1ilums
andauuylidaiios (Connectionless) Tmsnsanasuanugndevesdoyauass Lilinmsudndu’hl
o 5 1 <2 A Y 14 ' ¥ ¥ < o aydy = k4
§afda Tedeldihiiamsasivasuanugndesvesdeya odwlsia FEnsiilidenlumunu
3 U ~ = A A = %
srac lunsdedoun SetouldluszundIfuasd1$u5ms (ClienuServer System) dalimsdeds
:: o 9/ y 9 d' =1 ] =S
HUI01/ABY (Request/Reply) Wenmniiudldlunsdedoyatssinnmmadon Inmsemsdudos

. oy ¢ <
(Voice) NNBDUINDILUA

UDP: (User Datagram Protocol)
s Taneadiegly Transport Layer iafiouiuTuian 0sI Tasnsdedoyaves
3 1 4’,’ 1 2 1a v @ dw 1
UDP 1iuasitiumsdenssaz 1 yadoya i3un31 UDP Datagram Fovz Il nuduiusiuseninmd
H =] as L]
unsuaze lifinalnmsasngeuanud s lumsSuddeya
3 & o 9 A
nalnmsasteaenlas Checksum Y93 UDP siuaiiumsilosdudoyaiioinsszsgn
y't 4 -~ =2 2o ...-,!.U. 3 8 -~ 2 Ity -T2t} iwa Y c'ﬁ ean vlyg 2 5 ’:’f\‘al Qi “
udly 3 elnuRANAIAISHINMI A HAZTININAMANTIBIAINGTS Ua1enises lag nlvsnaNaTA
¥ ¥
Aavu udsuszumsasrnasuifivethe@eunniu Tagludedmuayss UDP Wyl Checksum
3 o o Ay g 13 ] @ ar [] (K o 3
Error AT I lanemahnsisdoyaviu udes Wifinsudandulufefdaudeiala nssudedeyn

b4
uAazadavnRatoRana1nluszAD IP 1wy de'lifls, nuanan §dewz A5 Error Message 105241
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1P 131 ICMP Error Message uatiiodoyadsdalargnisgndes uaiaderdanainludiuses UDP 193

e hifimstudu nSeudaliddamsuudedla

g‘l]ﬁ 2.8 UDP Header

L 4
UDP Header 3510021809 A3}
g A s -:
Source Port Number: HUT8LAUNBT adunIndamAunsuil
- 3 d d‘ o
Destination Port Number: Hangmvwasaaonisheziiludiuaidunsu upp

b 4 T v
Length: A714817989AIA LAY 19024 HEADER #ag DATA 1110021471 AN

r ). (T4
Heunianluflaniine 8 Fuiluau1ayes HEADER

9

Checksum: iUA2A379081AITNYNABIUDS UDP DATAGRAM uaziziidoya

119821 11 IP Header MU DIA2Y
TCP: (Transmission Control Protocol)

TCP 0411 Transport Layer 191Rg211 UDP fvihindamsunzaingums Suds
2L o = 4 = v o o
foya FalinamnsauazswasBeanInnd1 UDP Iasadiinsuues TCP szlinudunius

1 A [ a A B 9/ v “ = A U
aeitisstuuaziinalnarugumssudedeyalilinnugnas (Reliable) wagiimsdemsediaiiy

N32UIUMS (Connection-oriented)
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317 2.9 TCP Header

4
TCP Header ¥3516021009 Al
¢ 9 A Y dy
Source Port Number: Hing@ynasaduimhdiaiamnsuil
= = . e o
Destination Port Number: ¥x1gmaviosatlmemeivaiiudsumdunsu
P o a Y a A 9 T :/‘ A 9
Sequence Number: #aanseynmnomyd1dud 1989 lun1s fomstoynunazauio 19
v o v o o
Tumsuesnueziniludeyavesye lasazinniadiduldgndos

Acknowledgment Number: Mnth @iy Sequence Number uavzl¥lumsaey

a o 4
Header Length: Tagin@nuenveusanes TCP sz linanued 20 Tud ude1vas
¥
Vo -4 1 " a
wnniy dildoyaludad option uadeslinu 60 lun
Y Y= & w s
Flag: udeyaseiudinneglusamod Tcp Taoldifudivenguauiifvos
== Q’l’ 14 ﬂ o s @ 1Y FY & a 1o a ]
whninA TCP vaiiiug waz Mdfuiinivaudenazn1ssvdedoyado ¥4 Flag Togiianue 6 Tn uile
Yo d’,

1adadl

URG: Wuenarumneiudiudoyadiunsziideyaiirinds

¥ = 4 o
ACK: nanshideyaluilad Acknowledge Number thnldala
3 o v v 3 a
DSH: tHunisudelifsudoyansiuitaisezdadoyn Segment 111984
- . do o v =1
Application Nfde300¢ TA8I5)
¥ v b4
RST: en@inn1sdage tosnnsdinanis fuauiudiomenanie)

sYN: 1¥lumsiSuduvefanonutalenia
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FIN:  1ddaneudslfdasmmsiuiganisanne

o A 4
23.3.4 ¥udemnsmsiszand (Application Layer)
TilsTaneadmsvasravomesiifawiion iSena1 TELNET
Ts lnasadmSunistamsufiudoya Sond1 FTP

Y15 Tanoadmsums IiuS s eannieddnniodingd 5un31 SMTP

2.4 MsFomsToyavuriu (Web)
24.1 HTTP
HTTP server 30 Web server Iagnoonuinmiteriy SufililsTaasaiildlunisdsdoyaan
Server 11/4 Browser 1azfisudoyanin Browser (M50 HTTP Client 847) nduu183 Server 33013
(Method) 71 sudsdoyaiognareds ‘i'%v%‘ugmﬁﬁaﬁy
GET ~ doyavzgndeluiy Query string ¥99 URL
POST _Hoynvzgnaslilludnyusve Message body An11/f1 Request message Tign

i [ ad dyd 3 A o £ J 1 9
d31a8 Client 183 Server 35 naiildunounFdouUni1 GET useuisold
o g A o J i gt 1
nudeyandudeund1iaani
g o s 1 as Y 4 <
nndoyaiosduildiinmsdedoynsin Browser 1al83 HTTP server funda dald corithu

A & A r ] ) ~ '
INIOINBN Server ﬁ?uu'lﬂalcﬁﬂszujﬁﬂa"u@l’uaﬂgﬂﬁquqﬂ'lﬂ Browser

2.4.2 Server
szuranadeyaindwnen Browser 11/51n5u HETP server daulnajoonuuy mdmsy
9 a £ v n’}’ W o o @ 9 Ay o 3 ¥
THusnsdeyawiniu luldgnesnuutindmsy dszananadeyandeuain Browser Aaiud
4 9 ) ~ 1 A A o o 9 =1 [
A9 11 Server Yszuranadoyaignaesnnan HIML FORM w30 3dunuduq suthided 3 duu
3
a1l
1. lsunsuaSudmivilszuranadoyaindanin Browser
é ~ d' [ v ar o 2 d' ] T A
2. 19593107 Server azasdoyaru 1§ lilsunsuaSy wiafiSond1 Tulsunsy Gateway ¥4
veimihindly Gateway 5311919 Web Hagn$neN30U0 UUIATOI HITP server 154 1udoya
v { = v @ X H o
3. ¥oaman lsunsuaSuazasdoyn 118a Browser o Tusunsy Gateway v 1ddawndng

msilszunanadoya 1198y User 16
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HTTP SERVER

w__gateway

programs

CLIENT (Web browser)

%

1 ¥ v
31 2.10 FuRB UM NUY 13 3 dIUVBI HTTP server

Y 74
2.5 lilsunsanlFinni
2.5.1 PHP
a a o ' = w2
RN Ae YN 9 nedshezaell luldnde gl inssadewe sy nw PHP A
v @ o s =3 o 4
wwRe A s sa3 19018 ImNIZY08 PHP §1%5D Step usnoe PHP naeihanudnleGes
19590519011
= o’;’ P=1 b% . 2 =1 = dn ¥ [
MsAounTe PHP dsannso@ouunsn 13luny) HTML wieasi@ouifien 9 men 18 ue
delouud) wwedenmsmvlilulndana php
2.5.1.1 3uvun1sivey PHP
=) :ll « =X L Qs ds‘
JUnvuMs Ay PHP duligduuums @eusgranouyy feil
= g A A g
1. @onuuy SGML Wugduuumsisuniuunasgiiuoniz XML
a <3| !
2. @enuuy XML dhugduuums@euvesnyilssinon XML
3. BULUY 7Y Script N5BNSIVOULLY java script

s = =
a. Wouuwy AsP dluzthuumsdsuiiiumnasgmvesnmmlszian Asp
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252 HTML
' 1«;:] HG Yo  w o 9 o o @
HTML 8011910 HyperText Markup Language iunminlgddmsvadanididy laoddalu
o Y o ] v o A Yo o
W1 HTML sz wihiasugumsuasasavesdoya lunidn Susiamnsoniugu lansddu
o T a £ r =4
JUMN AneaIud I V0 9T e e Neguuni iy
o w A q’/’ =1 3 < g ] =Y =Y
danldnrugumsnaanalu HTML 1ugniSsuiunn (Tag) Fslogunuenaledusiia
v & 2 = o ) o T o Yo o o kg ] v
unazuinnezlinihfuanarsiueon ) wu mawnnlddmsvsmualduaasgnm mauin s
o o o = d A q Yo o o =) o = o =1 sld' 9 <
dmsuimuafioudniovinalifudadnys msGeudnw HTML JadumsSeudnldauunnlu
< o o a 2 < e
msadniduld laddeiinduesnisilag Iae HIML veant13nainivus1iwes dus10o1n
' v s A Vo s ™, v
ns1wmthmves s BTML nuswes ld5suuninwesne Siudiued1als
2.5.2.1 3Uupvlnssadananvesn v HIML
o Ao o ] Py I o A Y Aw g
21 HTML Tidautlszne uhdisamndsnasad wBuzasudelassadelidene laid
<html>
<head>
1] d’l 1] 1 Qs:
<title>aAUHVTUAAIAIU title bar MNTU<Kitle>
</head>
¥
o a’ T W T P~{ a .
<body> 1¥dam5 Dlsudayania 9 I sunmeis q aasezile e wia gif wsizd
o A ¥V ' o A I~ L4
VUIAEAN , text 30 TOANNUAT ) NIHT N8 NUOINYY ; sound W otdv A WS mp3
S A A AR, A
Ameud nsenmtnaeu 1y, saunaldaniydu q
</body>
</htm}>

gy A dA o
2.6 gilnsaidannseiingMinnly

2.6.1 IR UNTU (Resistor)
[ et o @ o Y
fdumuiluginsainannsoirfaswaunszualifinsludaduniueslszneudae
o o w2 P ) a v Y o o oy o o
HIA1S VR URANA UM BAMTIEINE19n17 vHave i g umu ldun a1suey, Waumsuouuazvaaia
[~ Y @
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ELECTRICAL APPLIANCES CONTROL BY FAMBEDDED LINUX SYSTEM

LIGHT

SET
RIGHT 1.0 v | Submit |

GHT 2 of < | Swbmit |

PGHT 3 of v [ Submit

} IGHT 4 of - | Submn |

Ug'tl-TLrnOFfStmmy

51l 4.19 defimsdsilanasaliviaeadi 1 sxiidenruudasimasalnvasai 1 Yaudn

(Light1-Turn Off Successfully)

8. oAl rudosmslivasalinaeai 2 alfiiden OFF uaznaiy Submit lusesves
¢ A A ' P @ e A CI
glnsel LIGHT 2 uagiiionn Submit ufmaen Iinaoai 2 waUas 1aziia 18 0I0ImNaRmug
o é N v
mshanvesatnsel infhazuans Light2-Tum OFf Successfully snansaanuimasn [dnaenadi 2

¥ =] ¥ 4
1agnilaiseusosuad

ELECTRICAL APPLIANCES CONTROL BY EMBEDDED LINUX SYSTEM

crested by
‘Mr.Jsrcenchai Wianrungrueng
Mr.Chatchai Wijaidum
Mz Chawacet NMipatzamancn
Advisor:Assist.Frof. Sampok Raewmeechai
Hr Wa 3
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ELECTRICAL APPLIANCES CONTROL BY EMEBEDDED LINTX SYSTEM

LIGHT

SET
iUGHT 1{ofis" " Submit

created by

Mr.Yaroenchal Wianrungrueng

MrChatchal Wifakum

Mr.Chawanat Nipattamanon

Advisor :AssktProf. Sompob Kaewmeethai
Mr.Sorapong Wachirarattanapormkul

Light2 - Tumn Off Successfully

319 4.22 dielinsdalanasa liuaead 2 azlidoanuudasimasaldwaead 2 Yauds

(Light2-Turn Off Successfully)
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9. e lFaudesmsiiuaea lwvasad 3 Yaldiden OFF uaznaily Submit lugesves
L4 A . 3 - o Py EY) 1 ¥ 3
gunsel LIGHT 3 uaziiona Submit udmaen IWnasai 3 szduas uaziduarsvemdhdsniugu
° . 2 ¥ 3
msihauvesgilnsal Ifhazuans Light3-Tumn Off Successfully Favunoanuimaen linaeadi 3

b4 <4 k4 kY
Tégnilasouiosuds

ELECTRICSL APPLIANCES CONTROL BY EMBEDDED LINUX SYSTEN

AXL

LIGHT

R

AT ]

‘LIGHT 2 of + { Submit

LIGHT 3 B3 - [ Submit

LIGHT 4 off ~ { Submit ]

created by
‘Mr.Jercencha: Wisarungrueng
‘Mr.Chatchei Wijaikum
Mz .Coawanat Nipattamanca
Fdviscr:Assist.Frof. Scepck Raewmeschail
Mr Wachs 3

% q < o ] 1 ] d‘a 1 o s’
310 4.23 dieflFamdesnstialivooa linasah 3 fuasmhumamhridunaadeiudldau
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ELFCIRICAL APPLIANCES CONTROL BY EMIBEDDED LINUY SYSTEM

RIGHT 2 off = | Submit |

8 IGHT 3 off = | Submit |

r_IGHr 4 off v [ Submit ]

created by

. Jaroenchal Wi
Mr.Chatchal Wijakum
Mr.Chawanat Nipatismanon

Light3 - Tumn Off Successfully

311 4.25 ielimsdllanasa linasat 3 svfidenmuansimanalvivacad 3 Taud

(Light3-Tumn Off Successfully)

10. WeflFsmdeans Iiuaon lvaead 4 Ualfiien OFF uoznailu Submit lugesves
b4 A .y - o Ay 1 3 1 .
g1lnsel LIGHT 4 uaziiona Submit idIvana ilvaaai 4 92dua uasna e 199pInina e IugK
o ) 2 ' H
mymavesglnsel Ifhezudas Lightd-Tum Off Successfully Fananeanunvase livasai 4

1agnilaSoudoondn

ELECTRICAL APPLIANCES CONTROL BY EMBEDDED LINUX SYSTEM

'LIGHY 3 of ~ [ Submi |

'LIGHT 4 [ ~ [ Submit |

‘ereaced by
‘Mr. Wy ot
Mr_Chatchizi Wiiaikm
¥r Chavenat Nipattamanon
SdviscriRssist.Frcf. Sompeb Xaeumeschal

T 3

91l 426 iied1FudoansTaliviasa ivasail 4 Auashumaniviedundadedugldon
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ELECTRICAL APPLIANCES CONTROL BY FMBEDDED LINUX SYSTEM

SET
LIGHT 1 of = | Submi |

L TGHT 2 of v | Submit
{ Supmi |

LIGHT 4 ot ~ { Submk |

1IGHT 3 of ~.

Light4 - Tum Off Successfully

q1lii 4.28 iofinsdsilavnenTivasah 4 wiifennuuaasimaen Iivasai 4 Jaudd

(Light4-Turn Off Successfully)
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ELECTRICAL RBPPLIKRCES CONTROL BY EMBEDDED LINTXE SYSTEM
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www.fairchildsemi.com

KA78XX/KA78XXA

3-Terminal 1A Positive Voltage Regulator

Features

» Qutput Current up to 1A

» Output Voltages of 5, 6, 8, 9, 10, 12, 15, 18, 24V
» Thermal Overload Protection

+ Short Circuit Protection

» Qutput Transistor Safe Operating Area Protection

Internal Block Digram

Description

The KAT8XX/KATEXXA series of three-terminal positive
regulator are available in the TO-220/D-PAK package and
with several fixed output voltages, making them useful in a
wide range of applications. Each type employs internal
current limiting, thermal shut down and safe operating area
protection, making it essentially indestructible. If adequate
heat sinking is provided, they can deliver over 1A output
current. Although designed primarily as fixed voltage
regulators, these devices can be used with external
components to obtain adjustable voltages and currents.

TO-220

1. Input 2. GND 3. Qutput

INPUT SERIES OUTPUT
o— PASS O
1 ELEMENT 3
CURRENT SOA /::/
GENERATOR PROTECTION <
STARTING REFERENCE ERROR
CIRCUIT VOLTAGE . AMPLIFIER
b3
THERMAL :’
PROTECTION
] GND
(o2 <o
z

Rev. 1.0.0

©2001 Fairchild Semiconductor Corporation
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KAT8XXIKA78XXA

Absolute Maximum Ratings

Parameter Symbol Value Unit
input Voltage {for Vo = 5V to 18V) Vi 35 v
(for VO = 24V) Vi 40 v
Thermal Resistance Junction-Cases (TO-220) ReJC 5 ‘CW
Thermal Resistance Junction-Air (TO-220) RegJA 65 ‘W
Operating Temperature Range (KA78XX/A/R) TOPR 0~+125 ‘Cc
Storage Temperature Range TSTG -65 ~ +150 ‘c

Electrical Characteristics (KA7805/KA7805R)
(Refer to test circuit ,0°C < Ty < 125°C, 10 = 500mA, V| =10V, Ci= 0.33puF, Co=0.1pF, unless otherwise specified)

KA7805 )
Parameter Symbol Conditions . Unit
Min. | Typ. | Max.
Ty=125°C 48 | 50 | 52
Output Voltage Vo 5.0mA < lo < 1.0A, PO < 15W v
: Vi =7V to 20V 475 | 50 | 525
- . - Vo = 7V to 25V - 40 | 100
Line Regulation (Note1) Regline | TJ=+25°C mv
Vi =8Vto 12V - 1.6 | 50
. 10 =5.0mA to1.5A - 9 100
Load Regulation (Note1) Regload | Ty=+25°C - mVv
10 =250mA to 750mA | - 4 50
Quiescent Current g Ty=425°C - 501 80| mA
. o =5mA to 1.0A - 0.03} 05
Quiescent Current Change Alg mA
Vi= 7V to 25V - 031§ 13
Output Voltage Drift AVO/AT | lo=5mA - 1 -08 - | mwv/i°C
Output Noise Voltage VN f = 10Hz to 100KHz, TA=+25°C 4 42 - pVNO
. N f=120Hz
Ripple Rejection RR Vo = 8V to 18V 62 73 - dB
Dropout Voltage Vorop | lo=1A,Ty=+25°C - 2 - \Y
Output Resistance ro f=1KHz - 15 - mQ
Short Circuit Current Isc Vi =35V, TA =+25°C - 230 | - mA
Peak Current IPK TJ=+25°C - 22 - A
Note:

1. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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KA7T8XXIKATEXXA

Electrical Characteristics (KA7812/KA7812R)
(Refer to test circuit ,0°C < Ty < 125°C, Io = 500mA, VI =19V, C|= 0.33uF, Co=0.11F, unless otherwise specified)

” KA7812/KA7812R
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Ty=+25°C 1151 12 | 125
Output Voltage VO | 5.0mA <lp<1.0A, Po<15W v
V) =14.5V to 27V 141 12 | 126
. . . Vi =14.5Vto 30V - 10 | 240
Line Regulation (Note1) Regline | Ty =+25°C mv
V) =16V to 22V - 3.0 | 120
. 10 =5mAto 1.5A - 11 | 240
Load Regulation (Note1) Regload | Ty =+25°C mv
o = 250mA to 750mA - 50 | 120
Quiescent Current Te) Ty =+25°C - 51 | 80 mA
. lo =5mAto 1.0A - 0.1 { 05
Quiescent Current Change Alg _ mA
Vi=14.5V to 30V - 05| 10
Output Voitage Drift AVOIAT | 10 = 5mA - -1 - |mwiec
Output Noise Voltage VN f=10Hz to 100KHz, TA =#25°C - 76 - uViVo
- - f=120Hz
Ripple Rejection RR V] =15V to 25V 55 | 71 - dB
Dropout Voltage VDrop | lo = 1A, TJ=+25°C - 2 - \%
Output Resistance ro f=1KHz - 18 - mQ
Short Circuit Current Isc Vi =35V, TA=+25°C - 230 - mA
Peak Current IPK TJ=+25°C - 122 - A
Note:

1. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.




63

KAT8XX/KAT8XXA

Typical Applications

Input

KA78XX

o—
input

:

Figure 5. DC Parameters

2N6t21
OREQ.

Figure 6. Load Regulation

O-
input

D33,F

-SSR

120Kz

Input
[

KA78XX

Figure 7. Ripple Rejection

tr

2

Output
Co
O.tuF
O
Output
270pF
ﬂ_ v‘,
Vo v
1009 30xs
O
KA7
Vi Output
AL
—o0
Qutput
OP
[ons

Figure 8. Fixed Output Regulator

21
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KA78XX/KATBXXA
Inputo ! KA78XX 3 oOutput
oL 2 L migva
Toasr (72
1o co
To
5
AL
to m + i
R @
Figure 9. Constant Current Regulator
Notes:

(1) To specify an output voltage. substitute voltage value for "XX." A common ground is required between the input and the Output
voltage. The input voltage must remain typically 2.0V above the output voltage even during the low point on the input ripple
voltage.

(2) Ciis required if regulator is located an appreciable distance from power Supply filter.

(3) Co improves stability and transient response.

Input ” S Output
o KA78XX )
VX X!
Y
o WA =11 3=
e lo Co
$he
3
Vil
15, 251Q

Vo = Vxx(1+Rao/R1)+lqR2
Figure 10. Circuit for Increasing Output Voltage

Input k 3
o KA7805
2
Ci e
0.33,F
Vezd
IR 25 IQ

Vo = Vxx(1+R2/R1)+IqQR2
Figure 11. Adjustable Output Regulator (7 to 30V)

22



65

KA7BXX/KAT8XXA

1a+

3 Output
KA78XX =0
o v
2 T o
R, = Veeor

lrea-lor Bos
to =Irec +Bor (lrec-Veear/R1)

Figure 12. High Current Voltage Regulator

Input Rsc at
o— Ay
v,
az
Al 3 Vo
AAA
S KA78XX Atput
2
0.33uF O.1uF
Q3 ~TIP42
Q2= TIP42
m
RSC — VBEOZ

sSC

Figure 13. High Output Current with Short Circuit Protection

1
o KA78XX —C
v, I Vo
4 - L
I 033.F O.1F l :: 47k
COMMON COMMON
O—
> 4.7
K
m
o— O
-Vin TIP42 -Vo

Figure 14. Tracking Voltage Regulator
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1
OT KA7815 1 ]
+20V J- +15V

2
F 3

—
0.3%F 0.1, F 1N400Y

NQ‘
N
4
T
NP
H+

1N4001

KA7915 3 "

gu
o

Figure 15. Split Power Supply ( +15V-1A)

Qutput
-]
input
+
onFE ]
2
KA78XX
m
Figure 16. Negative Output Voltage Circuit
lng;ul Da5H11 y imH Ougam
S a0 ) SE aron i
71 k
¢ _L KA78XX 1
ks wr e
g:z 20004F
‘P
$oso
7 Jﬂ 7

Figure 17. Switching Regulator
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KAT7BXX/KAT8XXA

Mechanical Dimensions

Package
TO-220
9.90 +0.20 4.50 +0.20
= (8.70) =)
S| 9 % +0.10
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8 | 5l 8 2
% B 48 b1
al <D 3| = |
N © py [Te) Yo
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I |
| 1.2720.10 N 1525010 &
-~ T T ] VT g
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i | 1
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~ 11} 080 010 050 oae 2.40 40,20
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SEMICONDUCTOR®

BC337/338

Switching and Ampilifier Applications
« Suitable for AF-Driver stages and low power output stages
+ Complement to BC327/BC328

NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings 7,=25°C unless otherwise noted

14

TO-92

1. Collector 2. Base 3. Emitter

Symbol Parameter Value Units
Vces Collector-Emitter Voltage
: BC337 50 \
: BC338 30 \
Veeo Collector-Emitter Voltage
" 1 BC337 45 \
+BC338 25 \'s
Vepo Emitter-Base Voltage 5 A
le Collector Current (DC) 800 mA
Pc Collector Power Dissipation 625 mw
Ty Junction Temperature 150 °C
Tste Storage Temperature -55 ~150 °C
Electrical Characteristics T,=25°C unless otherwise noted
Symbol Parameter Test Condition Min. Typ. Max. | Units
BVceo Collector-Emitter Breakdown Voltage | Ic=10mA, Ig=0
1 BC337 45 \
:BC338 25 A
BVees Collector-Emitter Breakdown Voltage | 1c=0.1mA, Vgg=0
:BC337 50 \
:BC338 30 A
BVego Emitter-Base Breakdown Voltage Ie=0.1mA, Ic=0 5 A\
lces Collector Cut-off Current
: BC337 V=45V, ig=0 2 100 nA
:BC338 Vce=25V, 15=0 2 100 nA
hpgq DC Current Gain Vee=1V, Ig=100mA 100 630
hegs V=1V, 1c=300mA 60
Ve (sat) | Collector-Emitter Saturation Voltage 1c=500mA, lg=50mA 0.7 \'4
Vge (on) | Base Emitier On Voltage Vee=1V, Ig=300mA 1.2 \4
fr Current Gain Bandwidth Product Vee=5V, Ic=10mA, f=50MHz 100 MHz
Cob Output Capacitance Veg=10V, [g=0, =1MHz 12 pF
hgg Classification
Classification 16 25 40
hegq 100 ~ 250 160 ~ 400 250 ~ 630
heea 60- 100- 170-

8€¢e/Lec0d

©2002 Fairchild Semiconductor Corporation

Rev. A2, August 2002
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Package Dimensions

TO-92

458532
g
> |
~ ) 3
<
0.46 x0.10
o
=
[=]
-+
P~
A=l
s
[ |
i 1
Q0
1.27TYP 1.27TYP
[1.27 +0.20} {1.27 +0.20]
3.60 0.20
>
<L ARCEE [
< : @ L
%, =
o &
o=
o283 =
Slee \_ (R2.29)
Hl
g 3

8¢¢c/Lee0d

] 0.38 %009

Dimensions in Millimeters

©2002 Fairchild Semiconductor Corporation

Rev. A2, August 2002
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Certificate Number: Q10561

Certificate Number: E17276

BR600 - BR610

PRV : 50 - 1000 Volts
lo : 6.0 Amperes

SILICON BRIDGE RECTIFIERS

BR6

0.445 (11.30)
0.405 (10.30)

0.158 (4.00}
FEATURES : 0142 (3.60) AC
* High currentcapability L N ((peeenee .
* High surge current capability E 0.62 (15.75)
* High reliability _l_ {E} E 0.58 (14.73)
* Low reverse current 0.127 (3.20) e
* Low forward voltage drop 0097 (4.20) TAC
* ldeal for printed circuit board

0.042 (1.06) —_—

MECHANICAL DATA: p228 op0
* Case : Reliable low cost construction 0.75 (19.1)

i Min.

utilizing molded plastic technique
* Epoxy : UL94V-O rate flame retardant
* Lead : Axial lead solderable per
MIL - STD 202 , Method 208 guaranteed
* Polarity : Polarity symbols marked on case
* Mounting position : Any
* Weight: 3.6 grams

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Rating at 25 °C ambient temperature unless otherw ise specified.

Single phase, half wave, 60 Hz, resistive or inductive load.

For capacitive load, derate current by 20%.

0.27 (6.9)
0.23 (5.8)

3

Dimensions in inches and ( millimeters )

RATING SYMBOL | BR600 | BR601 | BR602 | BR604 | BR606 | BR608 | BR610 | UNITS
Maximum Recurrent Peak Reverse Voltage VRrrM 50 100 200 400 600 800 | 1000 | Voits
Maximum RMS Voitage VrMs 35 70 140 | 280 | 420 | 560 | 700 |} Volts
Maximum DC Blocking Voltage Voc 50 100 § 200 |} 400 | 600 | 800 | 1000 { Volts
Maximum Average Forward Current Tc=50°C Ir(avy 6.0 Amps.
Peak Forward Surge Current,
Single half sine wave Superimposed
on rated load (JEDEC Method) IFspa 200 Amps.
Current Squared Time at t<8.3ms. % 64 AZS
Maximum Forward Voltage per Diode at Ir =3 A Vr 1.0 Voits
Maximum DC Rewerse Current Ta=25°C Ir 10 pA
at Rated DC Blocking Voltage Ta=100°C Ir(H) 200 pA
Typical Thermal Resistance (Note 1) ReJC 8.0 °CW
Operating Junction Temperature Range Ty -40to + 150 °C
Storage Temperature Range Tste -40to + 150 °C

Notes :

1. Thermal Resistance from junction to case with units mounted on a 2.6" x 1.4" x 0.06" THK

(6.5cmx 3:5cmx 0.15cm.) Al Plate; Heatsink.

UPDATE : APRIL 23,1998
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Certificate Number: Q10561
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RATING AND CHARACTERISTIC CURVES ( BR600 - BR610 )
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C RECTRON

— SEMICONDUCTOR e
TECHNICAL SPECIFICATION

| SINGLE-PHASE GLASS PASSIVATED
| SILICON BRIDGE RECTIFIER

VOLTAGE RANGE 50 to 1000 Volts CURRENT 1.5 Amperes

. FEATURES
* High reverse voltage to 1000V 9
* Surge overload ratings to 50 amperes peak b
l * Good for printed circuit board assembly
¢ * Mounting position: Any
[ * Weight: 1.20 grams WOM
\ MECHANICAL DATA
* UL listed the recognized component directory, file #£94233 360 (9.1)
* Epoxy: Device has UL flammability classification 94V-O -340 (8.6)
.217 (5.5)
197 (5.0) T
1.2 10
(30.5) (25.4)
MIN. MIN.
T e3200.8)
POS. 028 (0.7)
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS LEAD
Ratings at 25 °C ambient temperature unless otherwise specified. 520 (5.6)
Single phase, half wave, 60 Hz, resistive or inductive load. / / -180 (4.6)
itive 1 . t by 20%. 220 (5.6)
For capacitive toad, derate current by 20% 3 RE -~
Dimensions in inches and {millimeters)
NJAXIMUM RATINGS (At TA = 25°C unless otherwise noted)
RATINGS SYMBOL WOO05M | WO1M | WO02M | W04M | WOBM | WO0BM | W10M | UNITS

Maximum Recurrent Peak Reverse Voltage VRRM 50 100 200 400 600 800 1000 | Volts
| Maximum RMS Bridge Input Voltage VRMS 35 70 140 280 420 560 700 | Volis

—

Maximum DC Blocking Voltage Voc 50 100 200 400 600 800 1000 | Voits

Maximurn Average Forward Rectified Output Current at TA = 25°C lo 15 Amps

Peak Forward Surge Current 8.3 ms single half sine-wave

: IFsm 50 Amps

superimposed on rated load (JEDEC method)

Operating Temperature Range T4 -55 to + 150 °c

Storage Temperature Range Ts16 -55 to + 150 oc

ELECTRICAL CHARACTERISTICS (At TA = 25°C unless otherwise noted)

i CHARACTERISTICS SYMBOL | Wo0sM | woiM | wozm | woam | wosm | wosm | wiom | UNITS
Maximum Forward Voltage Drop per element at 1.0A DC VF 1.0 Volts
Waximum Reverse Current at Rated @Ta= 25°C R 5.0 uAmps
DC Blocking Voltage per element @Ta = 100°C 1 mAmps

2002-8
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RATING AND CHARACTERISTIC CURVES ( W005M THRU W10M )

FIG. 1 - MAXIMUM NON-REPETITIVE FORWARD
SURGE CURRENT
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