dninnenyana1s wizesuinfimanses

4
weanugugunsellivhruszuuduneininlasflulnsnouinsames

INTERNET-BASED ELETRIC CONTROL BY MICROCONTROLLER

he

Tagy

wanfygysan
A 1IREIN

WA UN

by
HTAB2@
2549

VMY crermmesssossssesmsrsnerssses

RUNZDOU. cvrvenee 0 2892
Sudouil. 2.0 8.0, 2000

FANTI
DUIWYT

o =
TUNYaAI

-----------------------------

3 ]
USaninuiddudiunivesmsanmaaumdngasiSyainnssumansiudia

MATHIAING TUISVUAIUAY TVIIFIIFINTTUTZUUAIVAY

aoniuma TuTadwszeaundudmanmsaiansz s

nsAnwn 2549




oy
Paygniinusiinniiam 2549
AMAINIAMTTUTZUUAIAN AU IFNTSUMaART
gontiuima Ty lagnszroundudgannisaanszs

(594 wseanaunuglasel IWiruszuuumesiia lasldlulasaeuInsamed

INTERNET-BASED ELETRIC CONTROL BY MICROCONTROLLER

Qs

ASann unantyyiad  Sanse 46010303
UWAIUNINT DIYIWYS 46010453

TR TUNYON346010894

. P
...... ST s T 0195uniam




inseenIugugUnsall Wi riuszuuduneininlaslfhilnsreulniaiaed

Tay

wnanymimi  §anse 46010303

o

UNENUTIN OYINYT 46010453

(4 ar =1
WYY TUNYAR546010894
P
21915815011
»
S7.A3.JUHY CRELY
= =
TIn15ANYT 2549

ur 1]
UNaaLe
o a & o q’ a = o' ]

USygitwusanuil Hnsuenguuermsesnuuumsaugugilasel IWdriuszuy
= o o o o
Fumeiialavldlulnsnouinsaansd laolassndvueaszuuysenovudio uasa

a o a P 9 ’ =iyd
PICDEM.net (02 :1381anNI0indMnodn gaenuisvealnssnuife Waila uas
[} o= & o

ATIVADUADIUSUD IV DA IHHUD WA IR

& o @ < o ¢ o g ¥ o

FUABUMIAWTUMIANYINITANIUVDIVDI A PICDEM.net Tagiinunilszgna l9iily
ad Fa Y A o & A [ ad o
(B35 WiesdimiiifinauguizuuuuaeuRIAe RO AU NUALYUIAVBUT WD D

] o ¢ o [}
Usznoudsdmdide 18un TulasaeuInsames picisrss2 Mudiulizinananalaune
9 ad o [ 4 ] ar

AUAUAIMIUYIBUFIHIIes 1o REALTEK RTLS0I9AS Wudrnusoudesuszun
a s o - 1 o o d ad A daAq W
Sumetiia lod 2410256 Wuvuua s uAudLme  UaToDNLLLNNSIDANNIOHUNT A 19
£~ T al A 1 Il"
Anmatuginsel IfhdadsenaudiornsTmduazlsssasanaevdaius Taodanisilaila

1 d
gazasIvARUanIuzYeegilnsel Tudhrudnme




INTERNET-BASED ELETRIC CONTROL BY

MICROCONTROLLER

By
Ms. Thanyarat Ruksong
Ms. Nichapa  Anuphet

Mr. Sanae Janthamuntree

Advisor

Assoc.Prof. Dr. Vanchai Riewruja

Academic Year 2006

ABSTRACT

This thesis presents theory and design of elcctrical control equipment via intemet with
microcontroller application. The structure of system consists of PICDEM.net broad and electronic
circuit. The objective of this project is to switch on/off and examine the status of light via
internet. The task is to study about operation of PICDEM.net broad which can to apply server to
control the system instead of computer. For reducing the costs and server’s size which consists of
microcontroller PIc18F452 (central processing unit and control server), LC REALTEK
RTL8019AS (connect with intemet), IC 24LC256 (data memory for webpage) and design
electronic circuit connecting with electrical equipment. Consists of Relay circuit and status check

circuit operated by switch on/off and examine the status of electrical equipment through web page
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PIC18FXX2

TABLE 1-3:  PIC18F4X2 PINOUT O DESCRIPTIONS

Pin Number ;
Pin Name TPm El_uﬁer Description
. DIP |PLCC|ToFP | TYPE| YRR
WMCLRARP 1 2 18 Mas:er Clear nputl or high vol:age ICSP
oragramming enable pin.

MCLR i ST Master Clear (Reset} input This £in is an acive

lowt RESET to the davice.

V=p i ST High voltage ICSF programning enakie oin.
NC — — — These pins showdd he leff unconnectad.
QSCHCLKI 13 14 30 Oscillztor crystal or extemat clack input.

0sC i ST Osciliator crystal input or external clock source

irput. ST huffer when configured in RC mode,
CNIOS atherwise.
CLKI 1 CMOS Extemal clock sgurce inme. Abvays associated
with pin function OSC1. (See related OSC1/CLKI,
OSCHCLKD pins )
OSC2CLKO!RAS 14 if i Qscilator crystal or dock output.

0sC2 ] — Osciliator crystal outptr. Connedts 1o crysial

or resonator in Cryswl Osdillator niode

CLKC 0 — In RC mode, O3C2 pin outputs CLKO,

which has 1/4 the frequancy of O2C1 and
dehotes the instruchan cycle rate.

RAG e TTL General Purpose 15 pin,

POITA 15 a bidirecacnal 'O port.
RAGJANC 2 3 e
RAQ s TTL Digital 420.
AND t Anaog Analog input 0.
RA17ANA 3 4 20

RA1 1Q TTL Digital v0.

AN ! AN3ioy Anaiog input 1.
RAIANZ2MNRzF- 4 5 2

RA2 {e] TTL Digital 0.

AN2 I Analog Anaog input 2.

\REF- f Analog AD Reference Voltage (Low} input.
RAZAN3VR=F+ 5 6 2z

RA3 ie] TTL Digitat HO.

AN3G t Anaiog Anaiog input 3,

VSEF+ b Analog AID Referance Voltage (High) input.
RAATQCKI ) 7 22

Ra4 . kO | STHOD Digitat ¥O. Open drain when configured as output.

TOCKS t ST TamerQ external clock input.
RAS/ANSTSSAVDING | 7 ] 24

RA5 O TTL Digital #/0.

AN4 i Analcg Anailog input 4.

5 H ST SP{ Silave Select Input.

LviDIN ] Angicg Lo Vol'age Detect input.

RAS {See the OSCHTLKO/RAS pin.)

Legend. TTL = TTL compatiie inow:
ST = Schimitt Trigger ingus with CMOE levels

0= Ouput

QD = Cpen Drain (no P diodz 0 VIC)

CMGCS = CMCS comipatible input o outou?
1=Input
P = Foweer
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PIC18FXX2

TABLE 1.3:  PIC18F4X2 PINOUT /O DESCRIPTIONS {CONTINUED)

Pin Number Pin Buffer
Pin Name Ciescription
DIP |PLCC |TOFP|TYPE| Type
PORTR is a bi-directional 'O port. PORTE can he
software programmed for internal weak pull-ups on all
nous
RBOANTO 33 36 |
R8O - 10 TTL Digital HO.
INTO 1 sT Extemnat interrupt 0.
RB1/ANTH k| 7 5
RB1 HO TTL
INTt | 5T Extemal Interrupt 1.
RB2NT2 35 ] 1G
RB2 0] TTL Digital HO.
[NTZ l 3T Externat Interuat 2.
RBIICCP2 35 38 "
RB3 #0 TIL Digital 150.
CCP2 1O ST Capiwre2 inpu:, Compare2 output, PWM2 outpus.
RB4 7 41 14 | %0 TTL Digital H0. Interrupton-change pin.
RB&/PGM 35 42 15
R85 (Ta TTL Digital 10. Interrupt-on-change pin.
PGM the] 3T Low Volage ICSP programming enable pin.
RB&/PGC ] 43 1€
RBSH {0 T Digital 3. nzerrupt-on-chiange pin.
PGC [fe] ST in-Circuit Debugger and ICSP programming clock
pin.
RBT/PGD 40 44 17
RB7 10 TTL Digital i#3. in‘errupt-cn-change pin,
FGD He] ST In-Circuit Debugger and ICSP programming dzta
pin.
Legend: TTL = TTL comgpath'e inpu. CMOS = CMOS compatible input of outpe
3T = Schniitt Trigger input with CMOS levels | = input
O = Ouput P = Power

OD = Open Orain (ne F diode 0 W0}
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PIC18FXX2

TABLE 1-3:

PIC18F4X2 PINOUT 11O DESCRIPTIONS (CONTINUED)
Pin Number Pin | Buffer
Pin Name - Description
DiP |PLCC |TORR|TYPE| Type _
POXTC s a bi-directional 170 port.
TRCOTIOSOTICKI | 15 16 32
RCO : 10 ST Digital 140,
T1050 8] - imer1 osciator output.
T1CKI I ST Timer 1iTimer2 extemnai clock input,
RCAT10SHCIF2 16 18 a5
RCt e} ST Digital 12,
T105I 1 CMOS Timer? osciliator input.
CCP2 KO ST Capture2 inoik, Compare2 ouput, PAM2 autput.
RC2:CCP 17 19 36
RC2 IQ ST Digital 10
CCF1 ie} ST Capture 1 inpuiCompare 1 owput/PyviM | outpLr.
RCISCKRISCL 18 20 a7
RC3 8] 5T Digitat 110,
SCK 10 ST Synchronous senial cock inputiowtplr: far
SPI mode.
SCL L0 ST Synchranous serial dock inputioutpwr: for
1% mode,
RC4:SDHSDA 23 25 &z
RC4 KO ST Digital 1FC.
Sbi I ST 3P1Daaln.
SDA e} ST [°C Data ¥0.
RC5:SD0O 29 26 -x
RCS 10 5T Digital 142,
SD0 o — SPi Data Out.
RCSTXCH 25 27 44 '
RCS (H#] ST Digital £0.
™ O — USART Asynchronous Transmit.
Cc¥ 10 ST USART Synchronaus Clock (see related RUDT).
RCT/RX/DOT 26 29 1
RCY HO ST Digital HQ.
RX 1 ST USART Asynchionous Receive.
DT HO ST USART Synchronous Data {see related TX/CK).

Legend: TTL = TTL compatible inpu?

ST = Schmitt Trigger ipus with CMOS tevels
O = Quiout
0D = Open Drain (no P diode o Vot

CMOS = CMOS compatible input or ouipu:
I = Input
P = Power
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PIC18FXX2

TABLE 1-3: PIC18F4X2 PINOUT IO DESCRIPTIONS (CONTINUED}
Pin Number Pin | Buffer
Pin Naime Description
' DI [pLeC [ToFp | TYPe|  Type '
PORTS 15 a hi-cirectional 40 port, of a Paralel Slave
Port (PSF) for interfacing o & nicropmeessor port.
These ins bave TTL input butfers whan PSP medule
15 gnabled.
RDOFS>0 @] 21| 3 | ST Digital 2.
TTL Parallel Slave Port Data,
RD1P51 20 22 kic 8] ST Digital #0.
TTL Faraliel Stave Por Data.
RD2:PS22 21 | 23 | 40 | 1O ST Digital 1#D.
TTL Parallel Stave Per: Data.
RD3/FSP3 22 24 41 Lo} 5T Digital [0,
TTL Farallel Slave Por: Data,
RD</PS>4 27 M 2 He] 3T Digitat 10,
TTL Paralied Slave Pori Data,
RDEPS2S 28 H 3 (8] ST Digital (3.
TTL Faraliel Stave Port Data.
RDEFSPE 29 32 4 1e] ST Digital 13
TTL Paraliel Stave Posi Data,
RDI/FS27 30 i3 3 ¥in] 3T Digital 1FO.
TTL Paralled Slave Port Data.
PORTE is a bicdrectional YO port.
REG/RD!ANS g g 25 | 1D
RzO ST Digital FO.
R2 TTL Read confrol for parallel slave port
{see also 'R and CS pins}.
ANS Analog Analog input 5.
RE1AVRIANE o 0| 26 |10
RE1 ST Digital H2.
WR TTL ¥vrite con’rol for parallel slave port
{see T3 and RD pins).
ANG Analog Anateg input 6,
REZTSIANT 10 | 1 27 | 1o
RE2 3T Digital %0,
[ol] TTL Chip Select control for paralle! slave port
tsee related RD and YR
ANT Andiog Analog input 7.
Va5 12,51(13,3415.2¢ |P — Ground reference for logic and /O pins.
Ve 11,32[12,35{7,2¢ [P —  [Positive supply for logic and 1O pins.

Legena: TTL = TTL compaiiie input

ST = Schmitt Trigger input with CMOS levels

O = Oupu

OD = Open Brain {no F diade o WL}

CMOS = CLEOS compatible input or cusput
I = Input
P = Povwer
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34 REALTEK

SPECTFICATION
RTLSCRIVAS

4. PIN DESCRIPTIONS

3.1. Power Pins

No. Name Type De<cription
&, 17,4737, 70 2D F =3V DC power
3%
14,28, 44, 52, GND F Cronzd
83.%6
1.2, ISA Baus Interface Pins
' No. Name Type Descriptions
34 AZN : Address Ezable This ISA signal must be Jow Sor a valid BFO
command,

27-100, 12 INTTD (8] Intarrupt request Ozes which ars zapped o IRQLE, [RQI2,
IRQIL IRQLC, IRQE. [RQE. TRQ3, IRQL 6 respecavely. Oxly
oni line 7 welected o raflact the I-terrupt ragquast: af oue ims.
All other line: are ai-ztated. The RTLEDI9AS alio uzes thete
P a3 tnputs to meator the zchual <tate of the cotrazponding
imtertupt wzes on ISA boz. The result is recorded in th: INTR
zegizter. which mav be wied by sofhwae to datect interrupt
canflics

33 HOCHRDY o This ISA cd=nal w2 driven low o ncert wait cyeles to cwzen:
ot read write commrang.
S5 10CS14B C Upon powear-52 raset. this pin acs a2 az luput named SLOTIS
. ' 1 20 dezec: whather a 16-hiz or 8-but nlotis in uze. To do thiz, iz
(SLOT.¢] connected to a2 pull-down recister {about 27KW) extemally. At
ize Allinz edge of RSTDKV. the RTLEQLSAS senes ttis pin's
state, If 1t iy censed high, the adapter i thought to be plazad en
a 16-bit <latr where thl.pm = comnected to the kost’s IOCSIGB
pin which o nvpreain pullad up by a 300°W vazizior on
rother board. IF 1% iz sensad low. tha adapter i thought to be
placed ou an S-bir slor where thiz pin i1 merely pulled bow by
e 3T reuizior Afrer having lztched tha input stare, i
min 15 swisched a2 the IOCS1EB <igmal which iz an opex-drain
eutput and 13 drven lew during a 15-bit best Sata twansfer. It is
Gecoded frorn: AEN and SA%.0.
29 {ORB i Hewi I Oread cozmand.
30 IOWB I Host 2 O wrtte cormmarnd.
3 RSIDRV : Eizh active hardware rezer zigmzl fom che ISA bus. Julzes
witz hizh Jevel ies tkan §30ns are immorsd.
17-18. i4- SA19-G : Houxt addiess bus SAI0 i added to implestent the Zully
153,13.3.3 gecode of PP porss, address 379 and A79h. In RTLE019.
SAIL i not decodad. In RTL30:2AS, SAL0 should be O fera
valid access to PoP pors.
8788 90- 5D15-C 10 Host data bus.
9%, 4326
3l SMEXNMEB H Howt memory read command.
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X4 REALTEK

SPECIFICATION
RTLS012AS

3

SMEMWE

i Heot memery wit2 command. Tois pin iz added to decode the
write command of 3 Aath memary,

4.3 Memory Interface Pins (including BROM, EEPROM)

No. Name Type Dcfcriprion
73 353 o] BROM ciip select. Actve low zignal aszaried whes
BROM i read RTLSCIYAS dnves this pm Jow when
SA16-14 mawier the selecred SROM mezory bara
address and efther of the 2 cond:Sous below meets:
1) SMEARB 15 fowr
121 SMEMWB o low zpd RTL30194575 fJazh memory
wiite funzilox it enabled.
i EECS o G34€ chup zelect Active hizn sigzmal asieted when %346
iz read waiss.
6569, 7171 3ak12 0 BROM adcres: #
F1-82 5483 3070 e BROM dara buz.
[79] [EESK] Q 9348 zarial data clock
{78} [EEDI) o S3dE caxial Cata ingut
B [EEDO] 1 Q346 22xial data outpu
The fellow:zg pin are defined for jumper opnous, Ther
ctates are _atched it the fallinz edze of RSTDRY. then
mev are cranged 19 serva as the SAM bus. Each of thex
iz itemally pulled dowz by a 1G0XW resistor. Therefere,
“ze jzput will b2 lewr whan 1a& open and hiph waen
pulled up by a 10K resiztor extamaily.
[6€] (ZWF] i Vhen I i migh & jumperiess mode {ie. JP=iow), the
RILSCI9AS is forczd mto Phip and Plav mode
segardles: of e contents of 9346,
Tee fellowing pin: are don™t care in jumperiezs tmode
{IP=low)
{12.71, 6%-57) [B%2-0] I Selact BROM size and baze addrazs.
[§5-84, §2-81] [1053.0] I Selzer I Q base address.
37, 7M) BL1.0} I Selec: zerwvork medina: npe.
80-75] TIRQS2-G] I Selec: ona intenyupt Jine among INT7-0.
63 TP I When high. s pin zelsets jumper zzods. Whea low. it
selecty jumperlez: medes (ncluding RT rumperles: and
Flug and Plav)

A/ KTLE0I9AS latches all jumper <tats upen powver on retet, these pins alwari® reflact the vaive of BPACE register

dizectly in BROM page mode. Iz nommal mode, BALS-2! are notuzed and 3A34-17 zct as:

BROM Siza 3ald 3AlS
163 migh Rgh

2% SAld msh

544 SAld 5Al5

*Note: RTLS319AS deesat drve BALS-

£

unnl the SX{EMEAB se2s Zem high to low.
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w R E A L I‘ E K SPECIFICATION
S
r'_(r‘f 5\‘] RTLS012AS
4.4. Medium Interface Pins
- No. Name Type o Description
5 ATI s This imput iz used to derect the usage of az exterzel MAU on
e AT verfrca, Tze mpwt should be doiven low for
ambedded BIC and higx for external MAU, Whez e inpw:
iz hizh. RTLSCI9AS sty the AUT bit {out5) iz CONFIGD and
drive: LEDBNC lew to disabls the BNC. If this pi= # net
uzed. it sZould be conmected to GND zuch tzat RTLSO19AS
act: like RT_SC 19, Pleaza refer to section 5.1 2 2. CONFICGE
fer mare de="ls,

34,53 {D-CD- I This AUT celiizion mput pair carries the differsnual zollisien
izput sizaal fer the MAT

36,53 FXM~RX- i Thin AUT receive input pair cariies the differezial raceive
rpus ziznal fore the MAT.

46 43 TX-TX. o} Thiz ALUT Zanamit output par contsimas differsntial lina
crivers whizh cetd Manshestar encoded data 1o the MATY
Theze oumgus: are source followers and reguire 278 ohm pull-
down rezisters to GND,

55,58 TP0N~, ! This TP input pair recerves tha [0 Mbis=z differennal
s —— - I L A

TPIN. Manchastar encoded data fron: the twisied-pais wire.
43 1€ TEFOUT - (o] Tziz pax carrfes e differsmdal TP trazerit ourpu:. Ths
TFOUT- ouwput Afaxchestar encoded <iwnals have been pra-disiortad
~ 10 prevest overskarze o= the raised-palr media and thu:
zeduce jiies
K Xi i 2R evetal or sxteranl aceillator input.
£l N o Cryutal feedback ecutpur. This ourput is used in eryimal
conzmection oaly. It must ba [ed cpea when X1 i: driven with
an #xiemnal ozcillator.
4.5£. LED Output Pins
No, Name Type Description

60 L EDBNC (o} This pin zoe: hizh when RTLS019AS medinm: rvpe iz tet 20
10Bazel mode o anio-detect mode with link fest fature.
Ofzerwize. this piz 12 Jow. Thes pin ean be uzed w0 cenzol the
power of the DC converter for (N MALU and conzected o
a1 LED +c mdicate the uzed medizm Spe.

61 ZEDO 0 Vhe: LEDSQ bz {in {ONFICS regivter of RTLSCIPAS
Fage3) iz & this pip acez as LED_COL. Wken LEDSC=I, i
actzaz LED TINK.

62.63 LEDLLEDZ O Wzen LEDST biz {in CONTIGE ragiztar of ATLSCISAS

Paged) = 0. cese 2 pinc zor a; LED RX & LED TX
iepectaly, When LEDSI=1, thesa ping act an LED (RS
& MCS3. Plesse 1efer to saction &3 for detals eof the
lightenizg behavier of a2l LED:.
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2.0 PIN DESCRIPTIONS
The descriptions of the pins are Hsted in Tahie 2-3,
TABLE 2-1:  PIN FUNCTION TABLE
B-pin 8-pin g-pin B-pin 8-pin .
Neme | ppp | soic | Tssop | Msop | DEN Function
Al i 1 1 — i User Configurable Chip Selact
At 2 z 2 — 2 User Configurable Chip Select
(NC) — — - 1.2 - Not Connected
A2 3 1 3 3 3 Yser Configurable Chip Select
Yse 4 4 4 2 4 Groung
DA 5 £ 3 & 5 Serial Daia
3CL 5 & g g 3] Serial Clock
{NC) — — — — — Not Connacted
WP 7 7 7 7 7 Vvrite-Frofect Input
Kivd 3 3 8 +1,8V (0 5.5V (24AAZ5E)
+2 5% 10 BBV (24LC256)
+1.8% 0 5.5V (24FC256}
21 A0, At, A2 Chip Address Inputs 23  Serial Clock (SCL)

The AD, A1 and A2 inputs are used by the 24XX 256 for
multiple device operaticns. The levels on these inputs
are compared wish the correspanding bits in the slave
address. The chip is selectad if the compare is tnue.

Fer the MSO® package only, pns AD and A1 are not
connecied,

Up fo eight devices {two {or the MSOP package) may
be connected to the same hus iy using diterent Chip
Select bit combinatons. These inputs mus, he
cannecied o either Yoo of Vas,

In mas: applications, the chip address inputs AQ, At
and A2 are hard-wired to logic ‘0" of fogic 'L, For
applications in which these pins are contrelled by a
microconiroller or other progranimable device, ihe chip
address pins must be driven to kgic o' or logic 'L
before normal devise operation ¢an proceed.

2.2 Serial Data (SDA)}

This is a kidireciional pn used. ;0 Tansfer addresses
and data inio and out of the device. It is an open drain
terminal. Therefore, the SDA kus requres 3 pufl-up
resistor to Vec fiypical 10 kQ for 100 kHz, 2 kQ for
400 KHz and 1 MMz},

For normal data transfer, SDA is allowed to change
anly dusing SCL low. Changss dunpg SCL high are
reserved for indicating the Stari and Stog condizons.

This input is used to synchronize the data transfer to
and from the device.

24  Write-Protect (WP)

This pin must e connected to gither Vss or Ves. | tied
lo Yss, write operations are enabled. If fied ‘o Vg,
wiite operations are inhibited hut read operations are
ot affecied,

3.0 FUNCTIONAL DESCRIPTION

The 24XX256 supports a hidirectional 2-wire tus and
data transmission protocol. A device that sends data
onto the hus is defined as a transmitter and a device
receiving data as a receiver. The bus nwst he
controlled by a master device which generates the
Serial Clock {SCL), controls the bus access, and
generates the Statt and Siop conditions white the
24 XX256 works as a slave. Both masier and slave can
operate as a ransmitter of receiver, but the master
Jevice determines which mods is aclivated.
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40 BUS CHARACTERISTICS

The following bus protocol has been defined:

Data wransfer may he iritiatad only when the bus

is not busy.

During data transfer, tha data line must remain
stahle wherever e clock lingis high. Changes in
the data line, whike e clock ne is hign, will ha
interpreted as a Start or Stop condsion.

Accordingly, the followiag bus candrions have been
defined (Figure 4-13

-

41  Bus Not Busy (A)

Both data and clock lines rermain high.

4.2  Start Data Transfer (B)

A high-to-low fransition of the SDA line while :he clock
{SCL} is high, determines a Start condiion. Ajl
commands rws: e preceded by a S.an conditicn.

43  Stop Data Transfer (C)

A low-to-high transition of the SDA ling, while the tlock
(SCL) is high, determines a Sop condiion. Al
ocerations must end with a Stop condtion.

44  Data Valid (D)

The staie of the data line représents valid data when,
after a Siant condition, the da'a line is stahle for the
duration of the high period of the clock signal.

The cata on the fine must be changed during the low
peniod of the clock signal. There is one bit of data per
clock pulse.

Each data transferis initiated with a Start condition and
terminated with a Step condiion. The number of the
data byies ransferred hetween the Starl and Siop
conditions is detemined Ly the master device,

45  Acknowledge

Each recelving device, when addressed, is obliged to
aenerate an Acknowledge signal after the reception of
each i»de. The master device must generate an extra
clock pulse which is associated with this Acknowledge
hit.

Note; The 24XX256 does not generale any

Acknowledge biis i an  intemal

programming cycle is in progress.

A device that acknowledges must pull down the SDA
line during the acknowledge clack pulse in such a vay
that the SCA line is stable low during the high peried of
the acknowledge related dock pulse. Of course, setup
and hold times nmwst be taken into account. During
reads, a mas.er must signalan end of dasa to the slave
Iyy NOT generafing an Acknowledge bit onthe last byte
that has heen clocked out of the sfave. In this case, the
slave (24XX256) will leave the daia fine high to enabie
the mas:er to generate the Siop condition.
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