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-Tls Tanoa 1p WolAsy TCP Segment 12111115901 Header v0311)510n0a 1P
awla Ip
v R
AN Lazdane 119 Host-to-Network Layer
- Tus2 AU Host-to-Network 9211 1P 9@ N5 UWUNUAIU Eror Correction (8%
t =1 [ ' ) ot ,:; ¥
Flag 9319 Ethernet Frame fauazulasdoyaiiudyana i vazdwimmodyapaigon
ageo il

2.4 aoilaenssuvedtulnsanoulnsaes PICISF4620

¥
s

piC18F4620 1Hulu Tasneu Insawmes nilguaniiandiney Aail
2.4.1 puauAIn
2.4.1.1 malulagnluins(nanoWato)

e o ¥ ' q ey ¥ dy
PIC18F4620 ldwasamlunissinaniiooni Failusannguautifimaril

A13190 2.3 puautianimy NUsendanasnunlylums iauwes PIC18F4620

ANTNIA M3330U 32 NIANTINUIINUFUTIR

¥ o =Y ' ! . = 1 e [=Y
Alternate Run Modes IsdyamuIim(clock) 910U1aIR 1(Timer1) H30 UHAIRULA
Ay ruu1wniniwTudnemal oscillator) 39890715 1HWT911

515N 18077 90%

Multiple 1dle Modes AU TOR 1w Taud Tuvmz Ainiaolszutananais
109819999 aanslanasuaald 4% SiomoufuNaIaIun

aoaldlumsiiaudni

- vq ¥ 4 g ¥ @ w
On-the-fly Mode switching | A1 011130080111 software 1o TH Y015y Hdandsnu1d

R R W o 1 o =Y ar = oA
Low Consumption in ﬂﬂﬂﬁ1ﬂiwa\3ﬁ1uﬂﬂiuﬁﬂdﬂ1mﬂﬂigig’Imu'IWﬂMS‘Hﬁ\ﬂ‘l I oz

Key Modules Watchdog Timer aslvim ﬁaﬁaﬂﬁq A
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2.4.1.2 go@utRtaza saenHmYszIa NV WmAIN AT AN

1% ' o = o =Y ¥ L
F]’.]Lﬁi)ﬂ"llﬂﬁlmﬁﬂﬂ'lmﬂﬁiy,iy'lil!u'IWﬂ"l“U’EN PIC18F4620 "kmm

/ Qs @ 2 i o = s =y A ¥
M3197 2.4 puasliRnazaudonvewnassuindygiunin alldaenlslu PIC18F4620

FUAVDIANADN | I AnYUzYBIR UGN
¥ ¥ ar - .
Crystal 4 THamlany crystal HID ceramic resonator
F= | 9 r 9 Qs . T o = ar =
asaden 1619z 150un 2 pin (unasduuadugIuINm
input U@z divide-by-4 clock output) M3 1 pin (AN UlA
External Clock 2 . . v o 4 . aw
Ay ImuINnT input WBNM pin Suh 2 NerwsadSulhidy
3/
general 1/0 14)
External RC v e oa e e
2 WIDU pin AAADNTUIALINDY External Clock modes

Oscillator

WHAINILUA

Aya IR

MMMINRAR T INUIANIAIIWD 8 MHz 1Ay INTRC source

(lszunm 31 kHz) waudodyaundmngldamsadenld
v >

6 AWD (125 kilz — 4 MHz) SudyInNuIRnInmuaiiy g

AN

Phase Lock Loop
(PLL)

4

i frequency multipher Inadmsy crystal mmﬁqa nay
T o F=9 Y =Y =s'=s c; S
mMelu ivasdubiaduaIuuIRn mode DA 1ANY 20 MHz
dioldlu melu undsduliadygiandng PLL 219719
. ¥
AsiRenAMUA Ty INUIRNIAWA 31 kHz — 32 MHz 14

b
o [ ar s =Y
nanua TaoTido 4917y external crystal 130 NATAYIUNIND

=Y Qs = s

srasiuladyamuiinmnoly venvindmihidiuumassuiia dyawuninuaz i

@ o

Y a Y o o = A ot A A A oW -
Lﬂmmaamamclwmmizmumsmamﬂﬂﬁw Uﬂﬂ%TﬂUUﬂﬂJﬂﬁW'lguﬂ DNAIATT NN 2.5
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M13197 2.5 nEnounvesduauuIwnInoluves PICISF4620

3 cié'l @
HUINDUTUDITY G 1

winnolu

o ¥ o
ANHMUMTVDIHU TN

Fail-Safe Clock Monitor

b
ANADNTIZAT VT OVUNIT YUY IMUIRMHANNI VAL Ty 10

= L U 3
513@33]1ﬂ ﬂ101u AHEINNUUATUYIMUTANT 28a0a1087 D1

FumruuiRnufanuAawala @runruguazalagu Ty
1 e oA o = ] 9 o v k4
unassudadyanauwninely weldansoinuds Tlaly

o 4 e ° ¥ a
DT NULDUAITULG IR ‘H%lﬂ ﬂQﬂﬂﬁﬂN1u1‘ﬂ’€lUNﬂﬂﬂﬂﬂU

Two-Speed Start-up

o ltunasiufiadyaanininoly smihfdhumasduda
1INl Power-on Reset H30 ANVIN sleep mode NI

' o .o s = or ¥ b
Lmmmmﬂﬁig‘cg1mu1wmﬂaﬂiazwsauﬂlwm

|

252 pANTATIAYDOUY

MIWN 2.6 RUAUTARABIUYDI PICI18F4620

AUANTA

fnuMzUaTYRIRMANIA

Memoeory Endurance

Fu
$11# Flash cell M4 program memory (ae data EEPROM 111159

a 3/ ' 3/ h ¥ t =
@en/anlauinnn 1000 sou Jeyadwsaeg lAuInni 40 7

Self-programmability

Jay [l ° A
gUnsaitia s avoudeyanIniaon NuTIN A 0NIAILALVES
Tdsunsuniolu Saamwnseadie application 71 update  @n0319

FY S
ANOALIATAIBNS 1Y bootloader routine ﬂ@g“lu protected Boot Block

Enhanced CCP module

Ed . v

= o WA =1
T PWM mode. module UM Nerd13 output NN modulate &7 1 2
UAT 4 output Lﬁ®1%1uﬂ1‘§ﬂ3ﬂﬂu half-bridge 1A% full-bridge driver

. » v
AUAUTADVY TIUNI auto-shutdown 1#0 15 1UMOMERN PWM output
. A gy a A w

U mterrupt UAZHNI auto-restart malyau output BARATUUDNIDY

[ kg
NINIUBYD
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M15197 2.6 (D) AUAUIANIAN DU VDI PICI8F4620

AUANTIA

AnyuzuazveInmauDn

Enhanced addressable
USART

14 Tunshiuwe Rs-232 vazaudyullslanea LIN  bus
Auayiadupru nsasdaudasien lnodn Tulid drade 16-
= as - a9 9 T o I=Y 9’
fin sasveadio lulnsaoa Insawes 14 nolu uvasduiindyn
=3 < 1 v o = O el
WINMUADA, USART 32320 THMSHI9IUv0ausunansuniinig
= Y ow = A 4? W vq 9
AadoiumouoniinnuanosyInay sl 118 1994 external crystal
UART {Universal Asynchronous Receiver — Transmitter) Lﬁm‘ﬂaﬂ‘u
¥ vﬂ s ¥
deyaninuunvuiu WMilusuveynsy uieainuuveynsy iy
£ ci'! [ = 9 o I
punvuu lnsunFeuasuvnoynsunnstalydumoiia

UART lumisandodoats 95 03nouRuaes

10-bit A/D Converter

¥ e ar E

Py = ¥ - =
Tugatmmihmmednuoa e lnansadentaz)foundas

] [ g v ' . R o 9
vosduaim 1a lno lsdeaseas sampling period n11v a9 code

oo

overhead ©9

Extended Watchdog

Timer (WDT)

¥ ]
ABANUNNNYINY 16-UA  prescaler 3201197490987 time-out  Noa

e o =1 dy 1 =y
a0n landns Tanuadosunvuninau
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110
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Address Laxch

{4504 Kbytes) .

Daa Laizh

Istruction Bus <16>

RN Later

L 4

Cza Latch

Cata ‘r‘&!mff
120 Koyte)

Address1 sich

PORTA

nzaes
l legic l
?

Address
Decode

Instruoton
Decode &
Gontrei

Eiste Machine
Centrol Signals

PORTS

PoRTE
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§

asc® [—»f| aremal Powerup
imer
Block
0ose?® Bd—ad Oscillator
:NTRC Srant-up Timer
Ti08) B_* Ciscitlator Povier-cn
oy Cgri ‘ i. "A‘at-:hdcg
T1055 @————«) seitfatar Tirer
Prec sicn
g Braan-out -
WL a1 S rge-Sucp = M— Band Gx
B4 Fregramir rg F—“‘ESE_ I'x'e"ieﬂen:tl:eI
L n-Crreutt 3 -3
woo e | nepugger Cloc Monitcr
BOR Data o i} -
LD =ZanM jrr=rl Tmerl Tirerz r=-2
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Comparator ECCP1 CIF2 M3SP TUBART 1o

511 2.10 Block diagram 89 PICI18F4620 1111 40 V7
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2AAND

EAtaN
RA2AN2VREF-CVRES
AAIANIVREF:
RAGTICK#C10UT
RASIA]
QSCCLKOMYRAS
QSCHCLKIIRAT

REINTRE TRNANTZ
REWINT AN D
REZINTZANE
R3VANICCP2™
RA4KBIANT1
RALKEB: 1/PGM
R22/KBILoGC
RE7/KBIN2GD

RCET1DSQTI13CKI
RC1T10S0CCP2
RC2/TCEEP1A
RCHECKECL
RCAEDNSCA
RC5:2D0
RC&TXCK
RCFREDT

RDIP3PE RD4PEP4
PD5232EP 1B
RD&PSPLPIC
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s ey <
2.5 ENC28J60 NUBINd5HA(Ethernet)
2.5.1 puaniAves ENC28J60

i o - =} d a ar o =1
ENC28160 L‘ﬁuQﬂﬂ‘im‘ﬂﬂ'l‘ﬁﬂ‘l‘ﬂﬂ?‘ﬂfjuam’ﬂimmmmﬂﬁlﬂﬂﬁ(stand-alone)JJ
e 4 o ¥ el - Vo o
AuAIANsUAIBAIINATTINYDY IEEE 802.3 19vimihiideuasnululasaoulnsamosn

a = & A w Y et Y < wa o Y o
fimaTuTad SP1 Falidasinsdadoyangn 10 Mbps 18 Tnmauiia tunisaansasdeyann
W wazlinnuaiusalumsii pMa - aeluaa osanlunisdakiudeyanaznis

A3NTOUANUYNABIVDINDY IP

e e i A . =
| Buffer | LEDA
: ; R S LEDB
8 Kbytes ] I I
! Dual Port RAM 1 | | MAC
! ! 1j  RXBM |
1 1 1 —I 1 TPOUT+
L e e ey — — - = 4 l
] || RXF (Filter} |, ’E
R E—_— | I , RMH LI TX TPOUT-
' imerface . ,IE
CLKOUT DMA &
D Control chd | IP Checksum
Registers - PHY ,
: e \ TPIN+
| X i
Sl Bl ke cht | X
B I l— T P R{ TPIN-
INT | '
[ 1| Frow Controt | ;
J— ) OW LON ]
WoL Bus Interface | | MM RBIAS
-t —— ] 1 Interface
E ] Host Inerface o
1 i
(s, A
1
ik P e . 0S¢t
! |
0 5P| | i | Poweron vohage 25 Mz 0sC2
E | (| SystemControl || Resst Regulator Oscillator <
SCKiM L___%___J é
RESETM VeAP

Note 1:

Trese pins are 5V tolerant

3N 2.11 plupvnsihauves ENC28I160



MCu

1
500

8CK

INTX

i

1r§ Syeyld

5
=
2

ENC28460

TPIN+H-

RJ45

=
3

TXRX
Buffer

TEOUT+H-
. [

1=

ETHERNET
TRANSFORMER

PHY

LEDA m{)
NIV

LeDB

&

317 2.12 lununisiFondeny ENC28J60 UD1ATE M

2.5.2 gihmmlm'é'mm{sﬁﬂ packet(Ethernet Packet format)

21

= dd =~ L4
AU1ATT YOI IEEE 802.3 (5004 Binosiie Huwuia 64-1518 Tua Usznoudan

] A o i ] a - 9 o L] o
5-6 #padpya nazilislimidedoyarindinais wmvdeyava 7 lud uaz daurives

R LY ar o = = L= o o e
W51 (frame delimiter) 101 TfadamiIv03 packet 1319 uR UM 9B IITN packet Wztluan)

Ma31lh 2,13

Used in the
catculation ——
ofthe FCS

Mumber Field Comments

of Bytes
7 _‘ Preamble — Filtered out by the MAC

— Stant-of-Frame Delimiter
1 SFD F (Fiterea out by the MAC)
Gﬁ . __* Destination Address,
DA such as Multicast. Broadcast or Unicast
6 —[ SA —  Source Address
2 { Type/Length B I— Type of Packet or the Length of the Packet
Data
46-1500 — L. PacketPayload
{with optional padding)
Padding
T T = e——————

4 Fcsth —  Frame Check Sequence — CRC

Note 1: The FCS is transmitted starting with bit 31 and ending with bit D.

a Y o ¢
3‘]]‘“ 2.13 zﬂll‘ﬂ‘]ﬁJEN‘UE]}‘J'aLL‘]J‘]JﬂLWEJﬂ‘Hﬂ
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¢ a
2.5.3 asnlsznovluurazvea(Field) voadimasiiin packet
(¥ e Qr [ ]
auti 1o ur53(Start-of-Frame Delimiter): 1NN 135 DA Id0ya/ 14 ENC28I60 92
DASIANTIUR AN Y 59UM3015%1 padding t1a2 CRC lauon luiia
P 1] . . B ] =] o ﬂ
‘I’Ii)g‘llmUﬂN(Destmanon Address): mg'ﬂmummmnﬂ 6 Tua Wunuisey MAC
o 1
¥9391ln3aih packet 3xgndl
=% i s o o . . ) o =Y
driiandinytiooNaga( cast Significant bit: LSB, 1UALTNUOIHUIOIAY MAC) Hin15
3 dy = R =l o W 1 - [ =) o o
1937 packet Rz iiaromaiiu multicast 1zilnnudiysoraidaudonadmesifinuigg
1 a’: B r =] ar
iy &1 ogilaren190 FF-FF-FF-FF-FF-FF packet 930NN52910(broadcast) 1dannga
A Vo A 1 A Y e do w ¥ A ' Y - ;’J . ¥ o
nvagruaiovtel Miandagydeonga lugnldauszllaemaiiu unicast uaz 1dnHuga
Ammuae 1387 T3 ENC28J60 a1 5uMSade packet Ail)awniauiu multicast, broadcast
8 N 1Y
HI0 unicast ‘lﬂ

H c; [ P} o 4
Hognuma(Source Address): Hiogdunaliviig 6 lud yudluvineay MAC veq

a

gUnsaifas1a packet 15911 ENC28J60 92Apaer31anmnomy MAC 1wz Smiuuaazms

AUV
W ' t s L= . .
nuroay MAC  lsznoudiae 2 du dusniiauia 3 luane Organizationally
. . P ] I | o ar e a Ao c;dy
Unique Identifier (QUI) BAURUUNI 1Ay IEEE a1 3 ul‘ljﬂ HAIAD HUIUEUNUIENNED QU th
RN
o [ - o o Aw o
¥HAUDZANNEINType/Length): %049 Type/Length Lu11a 2 Tud Himihnsamnua
¥
7 packet Yoyans hlszifluvesTisTanoans s S190siiiian 0sDCh(1500) w3a1launh 1z
& o Y , o e 1 - Vg ¥ ¥ - = g
VONDITIUIUVOYA non-padding N0Y1UTD4 data field  {1F9 149z AvudonAuseaiid o
TilsTanoatimunzauiun1s 1491 194 intemet  Protocol(IP)  #3© Address  Resolution
Protocol{ ARP)
37 L] 9 dyd 3 r 4 o Y . []
Yaya(Data): ¥03UBY B DUUIAAINA 0 B9 1500 TUA packet Yoyantyualnaez
= - o o Q o A 1 = o o ] v ] =1
aziiangvoddmedilin  uazzgnNNIIa lavgmdounonndmoimadiulvy ao1slsfa

ENC28J60 1a21u 11150 1un1550e3 packet Joyantiving v/ 18

[
s = |

FRHAN(Padding): FoednuRmauuyesninnue1 luida nanlaasly

a

& b aa [~ ] arey 4 1 1 ] o [
e 1A packet NilvinabniuguautAves IEEE 8023 iieanngesiiagilaionia, nogau
= Y ' 2 . a o o ¥y oA oy ' o
M3, ¥R, VOYD UATAVUNUAN VOB 0ILNA packet 3zA0Tivuta lifoond 60 Tud uay
A as o Y XY ) d o ey Y =
o5 CRC vuna 4 Tud Yadaativina lifeondi 64 tud daiu &1 packet doyafiving

1389 45 Tue vzanalddrummdyas Ty
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iiefimadateyn ENC28I60 920314 zero padding §11in MACON3.PADCEG <2:0>
s 1 130 laiFui host controller douRudInd 04 1fie91n ENC28360 vz Tiifuda
13 packet Pivadnning

Tum551 packet ENC28160 92 11/51 packet fiflunatioont 18 i

P13AIVADVAINGNABIVDIVOYA(CRC): TDINTATINADUANUYNADIVDITOYA
Susesiifiving 4 Tua Uszasudaensameaounugndesvesteya 32 Ta Hdmmn
mndetiegiatoma, fegdums, ¥ia, Yoya uagdnuiindy definsiudoyn ENC28160
2R3N AOUAIGNADIVOMAAE packet §131n15 19911 ERXFCON.CRCEN  packet 909
msrma%ﬁaummgﬂﬁ’faammi’faya"lajgﬂﬁawzgﬂﬁa'hJ 1 CRCEN Taignl#aumay packet ii
AUANTAOUN AT IR packet 2xgMITuRAsUL Aivindoyadiu voedy

dinfiniady packet ENC28160 2233 19mInsaaouanugnassveatoya laodnluia

¥
uazaalld13ins %911 MACON3 PADCFG<2:0> 130192111 host controller ABAT319%99

EY & o 9 '
13 ﬂﬁ'ﬁ]ﬁﬂﬂﬂ31ﬂgﬂﬁﬂﬂﬁlﬂqellﬂﬂgﬂ!ﬂﬁ mdﬁﬂjmmﬂmﬂ‘uﬂmmﬂ

2.6 HTML
2.6.1 Static Web Page
Static Web Page #13150ADDTUDIANUABINIVIIN 1F0019 5 1801183310013
a_ 1 i 4 o ) 1S k4 ar z o ] '
nazinen Tagnimua13aramiud dningUuuuuos web page szithumnnavogueruo lai
" WA s A Y Hq o
gGonihulns nanlansesundoyasiniilafay
2.6.2 Dynamic Weh Page
Hlpsead e lsudoIny Static Web Page t#Lans 19910 Dynamic Wb
a o 4 o4 ' 0 1 - 1
Page 9 HYAMTY (Script) FIa1N50R0UAUDIRONIINIZ A1 MARTUIDZaINTIAIAY
wazdmuamsiaulugduuuaien 18 @y mssundeinnisnalusu web page 130
o P ¥ & & ¥
matiwoweyalugmseyavimaag Aludu
- Client-Side Script
ﬂ P o @ et = y A 1 =) o 1
WunslsuyaiFainlszuiannh web browser Hun3p1gniie FIyadtds
& , } ¥ =
Uszianfl 93umsn (Embedded) 1ih lihiiludiunilavevwonats HTML@ AR WA T luns
o A oo o o M o o R } o Iy
naastoyavinsevwdumasia) lauioivWa HTML Dl Client-Side Seript Tu¥amdne

web browser A I ugai1danzgnulalao web browser TudnwazmuReanudoyans 1
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o d 4 o ; Haq v Y . 4
vinluvysInseit v aawaas 1n A ldlun1seo e Seipt  Uszianil gy
. . S ¥
JavaScript 482 VBScript tluan
- Server-Side Script
= o & o 4 =a¢ 4 2 md 4 e L
WunisBougasid sl szuranauudmdinied Taeduainedssiimim
< 1 o T .;‘,' ar .: =4 ad o = v e 3 o ¥ o 1
FROINALAAINAN SN Ay uEsidnes v innmmamnsauma i
=;a‘: 3 o 4 ¥ = o ]
v umanaziitegamdwnlszuiona ikead1edoya HTML Hezrhnsnouduaae

[ »
Al o1 lums e Seript alszianil wu cG1 Asp uas PHP iudy

2.6.3 Commeon Gateway Interface(CGI)
0 o o o A A . - o ) o
dunstinuveszes vuasszgnAdua(Application Software) AR WISV
Web Server N353 UIINENADINTTDYA fiD web browser 13033 100210unTINADINS
o 2 ad ¢ A o W s g = ¢ o« ' Y Y w
Yldadudsvies Wweda1seswe 1IaadmdEsWnes 1A 1uIwIIn15503991UABINTTHATN S
: ¥ @ o 9 w 4 & P4 ¥ & Aw
0217 uAr13 VN A IoHaaN S Iz ay vuthuior luriiiSundesnts Tavnisaou
AL 2 NIl AD

¥

o ¥ S ¥ v ¥ W o
1. ﬂjﬁﬂ“ﬂ_ﬁSQQMBmﬂuﬂﬂﬂgﬁlug_IUﬂJﬂyﬁ ﬂgﬂﬂﬂﬂﬂﬂﬂijﬂuﬁuu

2. g psvordufdaneus0d 111N 1A(Exccutable  Command) 9£119170

»
o o ] w o

fduin udrdewadnin Idnduldagdove
3 N "
cal dluinasgmlumahamuuiuaeufides na19ne 1o web browser

WBUA30IgNYIw Foevams e cal iaeams(lavszyludnyasves URL) degswnes

b 4

ulsuw o W o - 2 = o A o 3 v 4w
AFIUNTINTLION CGI U 9 ¥UUIN U LD CGI ﬂs:mawamsmam%u'lﬂnaawmzm

o o o 1 g o o g @t U " ] [} P A =Y o
AuF e dawmadnimainuiunduhilfiaSeegneew Tavdad Ridumsiimes i

ar e o

W azdmunlddodusnual 2 o

173

http://www_ite. kmitl.ac.th/board/view php?q_1d=1

2.6.4 Mm@ msulivon cGl
. » # ]
— 9 F= ] A < 1 < Qrey ~1
a1 uns@ou Gl nulimatwnw Tasdvegnuszuul §iidn1sf
d’! =3 = o q ¥ o anm . kY U 3 o oarey
wyeangIHND 15 uUU AN Unix 1Aun C/C++ Shell Script uaz Per szuinlfviams

Windows 181 Delphi VB Ua C/C++
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WoAD3 Client-Side Script 8z Server-Side Script

1. Client-Side Script azgnuvanazalszuanail Web Browser Fehishuszu
IR30Y10 AU Server-Side Script 2315 219aHAT Web Server SIR09FIUTEVUIAS D10 Ha1T
Client-Side Scnpt WAIWIINRANIZVOI Web Server Ufi&&ﬂuwajﬁ“Responsc Time” 137071
T1lsun3y Server-Side Script

Yo1@0UD4 Client-Side Script 1@t Server-Side Seript

1. a1 v04 Client-Side Seript 1AuA TUsunsufiwani 1820 Client-Side Script
Tunmlanipiwiie 019 lansnii 101950 Web  Browser  na1aiu'ld i Internet

Explorer awsnldnim, VBScript 11 JavaScript 18 ua Netscape A5 190 JavaScnipt

= ) = 4 T . d' |d? o s
Iaig et 1Re) aa19910 11)5un3H Server-Side Script 7 HANOYHUAD Browser

' L]
@ F =

2. MaA199) MU Client-Side Script aw13nizeng TaAw 115605 Browser

» ]
v e &

Fafusudvaontsgnd munTusunsn ClientSide Seript 114 noddu dm Tisnnsuiiiiy
» b 3

dnHmE Server-Side Seript W lunwuilywiasnaiail tiee91naa 11lsunse Seript azogluy

. =) w o . 3 ar

@21UD2 Web Server 148% Web Server 138 URBIHAGHEA 191910 Script 1119 1169 Browser

oo A g v o w . .
iy et Tugal HTML 7' luta1u1)ssnouveefinds Server-Side Script

f13197 2.7 Vo1l oo sz H 12 Client DU Server

" Client-S

- Server-Side Script

= g e .- w . ar .
PUAVDI Browser Nl lli.lfﬂiﬂ‘itilﬂl‘ffnlﬁ'f]‘lj Browser 10 1%‘15ﬂ1ﬂ']ﬂ Web Browser 1]

AU PUA ¥R

fﬂ'ﬁ"ﬁ@‘u Source Code ﬂ];ﬁ)ullljllﬁ G]j"i)uulﬁ

™ .5 t ~ u’j = [ . ;’f ¥
nssuddoyasznin [Moeniuded wazilszuiawati|  wilwmSoaesniments

Browser N1 Server 1097 Web Browser s=uana

113 Debug 01N A

£
M31997% Server T¥autiow 110
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2.7 Microchip TCP/IP stack
_a Y ' . . - e ° ¥ o ow )
Hullsunsun 1HUTMsun application HNI5N19IUBDIRVLIATIIW TCPAP 1
¥ L] ¥ ¥
- L) = o =1 kY
awsoliyins1a TaolusuiludeansivswaziBoavianuaiiones 1491 TCPAP 11011
¥ [

aolUns e WimzanTuiSes TCPAP u@aznd17D3 TCP/AP stack 103 Microchip iumdn

2.7.1 jﬂ'i»‘lﬂ%n%m& stack (stack architecture)

M3 1441 TCPAP dulna) 9z Tnseadramin “TCPAP Reference model” Fa92111i9

¥ 3 ]

=

N ¥ . )
nmsmaueeniludug suneginezlduimsunduiegganii Taszhamnia 1dsusd
& A o = & r o w - o’ - o
wsedimgmaenaniz Fuiluseshwdmivszuoatiniwonsmieouazannsoiian
T o @ . = 3/

WU multitasking 19 HATIH I microcontroller Y11a 8 Ta uAIN13 19914 TCPAP stack 312AD4
Taninenyniegediatidse nsnn

2.7.2 Yo stack (stack layer)

¥

TCP/IP stack Y83 Microchip umaaﬂﬁ]wﬁuq ABUNL TCPAP reference model ﬁ&gﬂ
* W ¥ [l i ¥ .
 2.14 uavziin1sAnadnuruiud 1o uanv Nt 631 module MRV TAUA StackTask AR

] v b .
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=
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»
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6. 1% fuse 1-2 Amp 250 VAC
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PIC18F2525/2620/4525/4620

Pin Diagrams

28-Pin SPDIP, S0IC

MCLRAPPRE3 —=[]°1 28[] =—= RB7/KBI3PGD
RAO/AND =[] 2 27[] =—* RB&/KBIZPGC
RAT/ANT =[] 3 26] | ~— RB5/KBI1/PGM
RAZIANZIVREF-/CVREF =—=[] 4 25{ ] = RBA/KBIO/ANT1
RAFANIVREF+ =[] 5 w oo 24 == RB3/ANg/CCP2!
RA4TOCKIICIOUT =[] & a9 23[] =~ RB2ANT2/ANS
RAS/AN4/SS/MLVDINCZOUT ~—[] 7 oy 22{] = RB1INTHAN1O
vss —=[] 8 balibad 21[] == RBOANTO/FLTO/ANTZ
OSCHCLKIRAT =—=[] ¢ oo 20[)} =—— voo
0SG2/CLKO/RAE =— [ 10 A A 19[ ] =— Vss
RCOM10SOM13CKI =— ] 11 18[ ] < RCHRX/DT
RCHTI0SHCCP2! =[] 12 17[] = RCE/TXCK
RC2CCPt =—=[]13 16[ ] == RC5/SDO
RC3/SCKISCL =—= [ 14 15[ ] =— RC4/SDISDA
40-Pin PDIP
MCLRAVPP/RES e[ 1 ./ 40 [J =—— RB7/KBIIPGD
RAO/AND ~—w[] 2 39 [] =— RB&XBI2PGC
RA1/ANT =—[13 ag [1 = RBS/KBI1/PGM
RAZIANZ/VREF-/CVREF +—w [} 4 37 [1 =~—+ RB4/XBI/ANTH
RA3/AN3I/VREF+ =[] 5 3 [ +—- RB3ANg/CCP2T
RA4/TOCKHCIOUT ——w[] 6 35 [] =— RBZ/INT2/ANB
RAS/ANA/SSHLYDIN/C20UT ~—=[] 7 34 [1 =— RBH/INT1/AN10
REO/RD/ANS +—e[] 8 1 Q@ 330 =—= RBUINTOFLTO/ANT2
RE1WR/ANG -——[] g w oo 323 VoD
RE2ICS/ANT = =[]10 1§ & 3t —vss
VoD ——e [} 11 ®© ®  35[] «— RDT/PSPTIPID
LA O O 29[ =— RDE/PSPEPIC
OSC1/CLKIRA7 e ] 13 oo 28 [} =— RD5/PSP5/P1B
OSCCLKO/RAE o s 14 27 [1 =——+ RD4/PSP4
RCOMIOSOTIICK) a—s [ 15 26 [0 ~— RCTIRX/DT
RCUTIOSHCCP2Y o w16 25 [ «— RCBTXCK
RC2Z/CCP1P1A [} 17 24 [} -—— RC5/SDO
RC3/SCKISCL —[] 18 23 [] =— RC4/SDISDA
RDO/PSPO -— [} 19 22 [} =— RDIPSPI
RD1/PSPt a—— ] 20 21 [} =— RD2/PSP2
Note 1: RB3 is the alternate pin for CCP2 multiplexing.
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MICROCHIP ENC28J60

Stand-Alone Ethernet Controller with SPI™ Product Brief

Features + MAC:
. - Support for Unicast, Multicast and Broadcast
» |EEE 802.3 Compatible Ethernet Controller packets

» Integrated MAC and 10BASE-T PHY

+ 8-Kbyte Transmit/Receive Packet Dual Port
Buffer SRAM

» Receiver and Collision Squelch Circuit

» Supports one 10BASE-T Port with Automatic
Polarity Detection and Correction

- Programmable Automatic Retransmit on Coliision

* Programmabie Padding and CRC Generation

= Programmable Automatic Rejection of Erronecus

Packets
= 10 Mbit/s SPI™ Interface
- Buffer:

- Configurable transmit/receive buffer size
Hardware managed circular receive FIFQ
Byte-wide random and sequential access
Internal DMA for fast memory copying
Hardware assisted IP checksum calculation

r

Pin Diagrams

- Programmable pattern matching

- Programmable wake-up on multiple packet
formats, including Magic Packet®, Unjcast,
Multicast, Broadcast, specific packet match
or any packet

- Loopback mode

= PHY:

- Wave shaping output filter
- Loopback mode

+ Operational:
- Qutputs for 2 LED indicators
- Transmit and receive interrupts
- 25 MHz clock
- Clock out pin with programmable prescaler
- Operating voltage range of 3.14V to 3.45V

- Temperature range: -40°C to +85°C Industrial,
0°C to +70°C Commercial {SSOP only)

+ 28-pin SSOP, SOIC, SPDIP and QFN packages

28-pin SSOP, SOIC and SPDIP

VCAP ——= [
Vs — 1]
CLKO -——[1
INT ~——1
WOL C
S50 =—0oTI]

S — O
SCK —= 7
TS — ]
RESET ——=[]]
VSSRX —
TPIN- —— 7
TPINY ——[]
RBIAS —— ]

LI B B R N

S 1]
BRI N I |

ENC28.60

28
27
26
25
24
23
22
21
20
19
18
17
16
15

[] -— VoD

[] — LEDA
MN—« LEDB
[ -—— VDDOSC
H QsCcz
I -—— 0OSCH
] -——— VSS05C
[ = VsspLL
[l = VDDPLL
] = VODRX
[] ~—— V85X
M — TPOUT+
N TPOUT-
[1 =—— VDoTX

28-pin QFN

WOL =——T]
S0 O

S| ——(]
SCK — [
[ p—
RESET — []
VssrRx — [

o] o < o
533888
2 0>>>54
OOOMArt
28 27 26 2524 23 22
1 21
2 20
3 19
4 ENC28J6D 18
5 17
8 16
7 15
8 910141121314
JoraguEoIoT
FETETS.
FRESRDS
Ll =

[ -— VDDOSC

0 oscz
0 osc1
[1 -—— Vssosc

[l =—— vsspLL
[N =-—— VoppLL
[1 =—— vDDRX




ENC28J60

Description

The Microchip Technology Inc. ENC28J60 is a stand-
alone Ethernet controller with an industry standard
Serial Peripheral Intedace (SPi™). It is designed to
serve as an Ethernet network interface for any
microcontrolier equipped with SPI.

The ENC28J60 meets all of the specifications for
IEEE 802.3. It incorporates a number of packet filtering
schemes to limil incoming packets. it also provides
internal DMA for fast data throughput and support for
hardware assisted IP checksum calculation.

Block Diagram

Communication
implemented via SPI, with data rates up to 10 Mbit/s.
Dedicated pins are used for LED link and activity
indication and for transmit and receive interrupts.

with  the

microcontrolier

is

MCU ENC28.J60
cs
WO »
St
SDO -
50
SDI |- TPIN+/-
SCK SCK - RJ45
Tx/Rx
ey MAC [dbdp{ PHY _E
Buffer TPOUT+/- 3 g
INT, WOL ETHERNET
ot —
INTX TRANSFORMER
LEDA LEDB
) >
NOAAAANT o A A Advrnnmmem benEmrrr ad ooy N A R AT Ll Tl L
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BV SEMICONDUCTOR

DS1307

64 x 8 Serial Real-Time Clock

ww.maxim-ic.com

‘-EATURES
Real-time clock (RTC) counts seconds,
minutes, hours, date of the month, month, day
of the week, and year with leap-year
compensation valid up to 2100
56-byte, battery-backed, nonvolatile (NV)
RAM for data storage
Two-wire serial interface
Programmable squarewave output signal
Automatic power-fail detect and switch
circuitry
Consumes less than 500nA in battery backup
mode with oscillator running
Optional industnial temperature range:

+ -40°C to +85°C
Available in 8-pin DIP or SOIC

PIN ASSIGNMENT

x1 11~ 8 A Ve
X242 7 [ sQw/ouT
Voar [} 3 6 {1SCL
GND [ 4 5 T 1SDA

DS1307 8-Pin DIP (300-mml)

X1 (it 8 [ID Vee

X2 i 2 7 @D SQWIOUT
Vear 01| 3 6 [ sCL
GND UL} 4 s 10 sbA

DS1307 8-Pin SOIC (150-mil)

PIN DESCRIPTION

: . Vee - Pnmary Power Supply
Underwriters Laboratory (UL) recognized X1, X2 - 32.768kHz Crystal Connection
- VEBar - +3V Battery Input
GND - Ground
JRDERING INFORMATION SDA - Serial Data
151307 8-Pin DIP (300-ml) SCL - Serial Clock
S1307Z 8-Pin SOIC (150-mil) SQW/OUT - Square Wave/Output Driver
ISI307N 8-Pin DIP (Industrial)
IS13077ZN 8-Pin SOIC (Industrial)
JESCRIPTION

'he DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
lus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directional bus.
he clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of
1e month date is automatically adjusted for months with fewer than 31 days, including corrections for
:ap year. The clock operates in cither the 24-hour or 12-hour format with AM/PM indicator. The
)S1307 has a built-in power sense circuit that detects power failures and automatically switches to the
attery supply.

-

lofl2 100101



W TE WO005M - W10M

1.5A BRIDGE RECTIFIER

Features

® Diffused Junction

® | ow Forward Voltage Drop — A ]

® High Current Capability

® High Relabifity 'Y

¢ High Surge Current Capability B

® |deal for Printed Circuit Boards ! + -~ - WOB

® UL Recognized File # E157705 4 Dim Min Max

A 8.60 9.10
C D B 5.0 5.50
. c 27.9 —

Mechanical Data b 254 —

® (Case: Molded Plastic E E 0.71 0.81

® Temminals: Plated Leads Soiderable per G 4.60 5.60

MIL-STD-202, Method 208 All Dimensions in mm

Polarity: As Marked on Body
Weight: 1.1 grams {approx.)
Mounting Position: Any
Marking: Type Number

Maximum Ratings and Electrical Characteristics @r,=25°C unless otherwise specified

Single Phase, half wave, 60Hz, resistive or inductive load.
For capacitive load, derate current by 20%.

Characteristic Symbol |WO005M| WO1M | WO2M | WO4M | WOEM | WOBM | W10M | Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 50 100 200 400 600 800 1000 v
DC Blocking Voltage VR
RMS Reverse Voltage VR(RMS) 35 70 140 280 420 560 700 A

Average Rectified Output Current

(Note 1) @TA=50°C fo 15 A

Non-Repetitive Peak Forward Surge Current
8.3ms Single half sine-wave superimposed on IFsm 40 A
rated load (JEDEC Method)

Forward Voltage (per element) @l = 1.5A VFM 1.0 \

Peak Reverse Curlient @Ti: 25:0 - 10 UA

At Rated DC Blocking Voltage @T,=100°C 500

Operating Temperature Range Ti -55 to +125 °C
»# | Storage Temperature Range TstG -55 to +150 °C

» Note: 1. Leads maintained at ambient temperature at a distance of 9.5mm from the case.
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KA278RXXC-Series

2A Output Low Dropout Voltage Regulators

Features
KA278RXXC-series (33/05/51/09/12)

» 2A/3.3V, 5V, 5.1V, 9V, 12V output low dropout voltage

regulator
+ T0-220 full-moeld package (4pin)
+ Overcurrent protection, thermal shutdown
* Overvoltage protection, short circuit protection
» With output disable function

KA278RA05C

* Nominal 5V output without adjusting

+ QOutput adjustable between 1.25V and 32V

= 2A output low dropout veltage regulator

+ TO-220 full-mold package (4pin)

+ Overcurrent protection, thermal shutdown

* Overvoltage protection, short circuit protection

Internal Block Diagram

ar
N ¢
OVERVOLTAGH
THERMAL SHUTLOVYN PR;,:CO;D:E
BANDOAR HEFERENCE
EE R1
HIGH 7 LOw, CUTRUT
2 R
oy = SHORTCIPCUTT
PROTECTION

4

GHO

(KAZ7BR33/05/51/09/12C)

Description

The KA278RXXC is a low-dropout voltage regulator suit-
able for various electronic equipments, It provides

constant voltage power source with TO-220-4 lead fult mold
package. The dropout voltage of KA278RXXC is below
0.5V in full rated current(2A). This reguiator has various
functions such as a peak current protection, a thermal shut
down, an overvoltage protection .

TO-220F 4L

1

1.Vin 2. Vo 3. GND 4. Vdis - KA278RXXC(33/05/51/09/12)
1.Vin 2. Vo 3. GND 4. Vadj - KA278RA05C

v T o =
T~ S |
f .
. = Rin
+ Eﬂ Vady
SHORTLIRGUIT +
FROTECTION I el
B
[0
(KAZ78RA05C)
Rev. 1.0.2

®2005 Fairchild Semiconductor Gorporation
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National Semiconductor

LM78XX
Series Voltage Regulators

General Description

The LM78XX series of three terminal regulators is available
with several fixed output voltages making them useful in a
wide range of applications. One of these is focal on card
regulation, eliminaling the distribution problems associated
with single point regulation. The voltages available allow
these regulators to be used in logic systems, instrumenta-
tion, HiFi, and other solid state electronic equipment. Al
though designed primarily as fixed voltage regulators these
devices can be used with external components to obtain ad-
justable voltages and currents.

The LM78XX series is available in an aluminum TO-3 pack-
age which will allow over 1.0A \oad curreni if adequale heat
sinking is provided. Current limiting is included to limit the
peak output current o a safe value. Safe area protection for
the output transistor is provided to limit internal power dissi-
pation. If internal power dissipation becomes too high for the
heat sinking provided, the thermal shutdown citcuil takes
over preventing the |IC from overheating.

Considerable effort was expanded o make ihe LM78XX se-
ries of requiators easy to use and minimize the number of
external components. i is not necessary to bypass the out-

put, although this does improve fransient response, Input by-
passing is needed only if the regulator is located far from the
filter capacitor of the power supply.

For output voltage other than 5V, 12V and 15V the LM117
series provides an output voltage range from 1.2V to 57V.

Features

Cutput current in excess of 1A

Internal thermal overload protection

No external components required
Cutput transistor safe area protection
Internal short circuit current fimit
Available in the aluminum TO-3 package

Voltage Range

LM7805C 5v
EM7812C 12V
LM7815C 15V

Connection Diagrams

Metal Can Package
TO-3 (K)
Aluminum

OUTPUT GHD

INPUT
D3eRrT46-2
Bottom View
Order Number LM7805CK,
LM7812CK or LM7815CK
See NS Package Number KCO2A

Plastic Package
TO-220 (T)

[ = purrut

:‘:: SN

B YT

10

D5007746-3

Top View
Order Number LM7805CT,
LM7812CT or LM7815CT
See NS Package Number T03B

© 2000 National Semiconduclor Gorporation DS007746

www.national.com
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LM78XX

Schematic

01 f"‘
6.3V

ar} 014

I+ INPUT
& Qs

Q016

A6
03

ayTPUT

www.national.com
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Philips Semiconductors Product specification
N

NPN general purpose transistors BC549; BC550
FEATURES PINNING
« Low current (max. 100 mA) PIN DESCRIPTION
* Low voltage (max. 45 V). 1 emitter
2 base
APPLICATIONS 3 collector

s Low noise stages in audio frequency equipment.

DESCRIPTION 1, 3
: . ) ; 3 =
NPN transistor in a TO-92; SOT54 plastic package. ¥ — 2
PNP complements: BC559 and BC560. —
MAM 182 1

Fig.1 Simplified outline (TO-92; SOT54)

and symbol.
LIMITING VALUES
" In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BC549 - 30 v
BC550 - 50 A
Vceo collector-emitter voltage open base
BC549 - 30 v
BC550 - 45 v
VeRo emitter-base voltage open collector - 5 v
Ic collector current (DC) - 100 mA
lem peak collector current - 200 mA
lem peak base current - 200 mA
Piot total power dissipation Tamb £ 25 °C; note 1 - 500 mw
Tsyg storage temperature -65 +150 °C
T junction temperature - 150 °C
Tams operating ambient temperature -65 +150 °C
Note

1. Transistor mounted on an FR4 printed-circuit board.

1999 Aor 22 2



Philips Semiconductors

Product specification

NPN general purpose transistors

BC549; BC550

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinja thermal resistance from junction to ambient note 1 250 KW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. { UNIT
lcso collector cut-off current le=0;Vep=30V - - 15 nA
le=0,Veg=30V,; T;=150°C - - 5 LA
lego emitter cut-off current lc=0;Veg =5V - - 100 nA
hre DC current gain
BC549C; BC550C lc = 10 UA; Ve = 5V, see Fig.2 - 270 -
le =2 mA; Vee =5V, see Fig.2 420 520 800
VeEsat collector-emitter saturation voitage |lc = 10 mA; Ig = 0.5 mA - 90 250 my
Ic =100 mA; Ig = 5 mA - 200 600 mv
VBEsat base-emitter saturation voltage lc = 10 mA; Ig = 0.5 mA; note 1 - 700 - mv
lc = 100 mA; Ig = 5 mA; note 1 - 900 - mV
Vee base-emitter voltage lc=2mA; Vcg =5V; note 2 580 660 700 mv
lc =10 mA; Ve =5V, note 2 - - 770 mvy
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz |- 1.5 - pF
Ce emitter capacitance lc=i.=0;Vegg =05V, f=1MHz |- 11 - pF
fr transition frequency lc=10mA; Ve =5V, 100 - - MHz
f=100 MHz
F noise figure Ic =200 p&A; Ve =5V, - - 4 dB
Rg =2k, f=10Hz to 15.7 kHz
lc =200 pA; Ve =5V, - - 4 dB
Rs=2kQ; f=1kHz; B =200 Hz
Notes

1. VpEesat decreases by about 1.7 mV/K with increasing temperature.

2. Vge decreases by about 2 mV/K with increasing temperature.,

1999 Apr 22




SHARP CORPORATION

Rank mark
Anode mark Factory identification mark *2
w3 | ca Lot No. *1
FRNI
— O

4. 58105
L
L1
i~
w s

W

o

-

Y

'.U .
EE/‘ 5

.
2. 54

Pin Nos. and internal
connection diagram

4.58%0.5

J_|
3, 520.5

10554 2.54:0.25

*1) 2-digit number shall be marked according to DIN standard.

. UNIT:1/1 mm

2) Factory identification mark shall be or shall not be marked
. _ . PC817

3) Marking is laser marking Name Outline Dimensions

(Business dealing

name : PC817X1}
Drawing U0 ]
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Philips Semiconductors Product specification
e ]

Quad buffer/line driver; 3-state 74HC/HCT125

FEATURES

+ Output capability: bus driver
¢ |cc category: MS)

GENERAL DESCRIPTION

The 74HC/HCT125 are high-speed Si-gate CMOS devices and are pin compatible with low power Schottky TTL (LSTTL).
They are specified in compliance with JEDEC standard no. 7A.

The 74HC/HCT125 are four non-inverting buffer/line drivers with 3-state outputs. The 3-state outputs (nY) are controtled
by the output enable input (nOE). A HIGH at nOE causes the outputs to assume 8 HIGH impedance OFF-state.

The “125” is identical to the “126” but has active LOW enable inputs.

QUICK REFERENCE DATA
GND =0V, Typ=25°C;t,=t;=6ns

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tep/ teLn propagation delay DA to nY CL=15pF; Vec=5V |8 12 ns
G input capacitance 3.5 35 pF
Cep power dissipation capacilance per buffer | notes t and 2 22 24 pF

Notes
1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp=Cpp x Vo2 x i + 3 (C x Vec? x Ty} where:
f; = input frequency in MHz
f, = output frequency in MHz
C, = output load capacitance in pF
Vee = supply voltage in V
2 ACL % Ve x f) = sum of outputs

For HC the condition is V, = GND o Ve
For HCT the condition is V; = GND to Vee - 1.5V

N

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Infarmation”.

December 1950 2



Philips Semiconductors - Product specification

Quad buffer/line driver; 3-state 74HC/HCT125

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,4,10,13 10E to 40E outputs enable inputs (active LOW)
2,5,9, 12 1Ato 4A data inputs
3,6,8 11 1Y to 4Y data outputs
7 GND ground (0 V)
14 Ve positive supply voltage
2 2
— "l N TR
158 [0 | |, 14] Vee 7 jia {} ir] 3 LIV . EN
[z 13] 40F 1 _[ioe 4 5 8 LA [ 8
1v {3 12} 4a 5 J2a rad Y 4 — eden L' auan
zﬁE 1258 n}ay 4 |20€ 3| . | - .
2a{s 10} 30 LESEL] vl s 0 e Peden vi—=
7Y E o] 3a a0 |aGE 4 12| " 12 | = g’
GNDE ay 12 laa N, av]l n1 13p] nupl v
1ZemTo RERLE S 7r93371.1 TE9e9aY
Tr9XIT2
(a) (b)
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbal.
g FUNCTION TABLE
INPUTS QUTPUT
2 a N vl s nOE nA nY
e $ L L L
5 Jza 2v| 6 L H H
- H X Z
4_J20¢ nA —| )O-—-I >o—| >0—! )>O— nY
9 laa av| 8 Note
19_36? 4 B I>° |>° | >0 J 1293833 1. H=HIGH voltage level
12 faa Lid B L = LOW voltage level
1 4 X = don't care
Z = high impedance OFF-state
Fig.4 Functional diagram. Fig.5 Logic diagram {one buffer).
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