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system of robot separated in three parts. In first part is system image processing, video signals
are used in motion detection process . In second part we use PID Control theory to contro! speed
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Tulasneulnsmmed  (Microcontroller) Huginseididnnseiinduuumilshsimen
winlszwana  mibednaunadamaasuazasin  esiudygiadunn 29

a o ' o o o ar = 3/ 3 Y @ 14 [ 9
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TuTnsnouInsamesiinindr 2 Mswdudie “Iulas”  (micro) Hmuedls
¢ 4 o o o
TulnsTswaaes  (microprocessor)  wuilugilnisidszuranadoyavneman mely
Uszneudis miwlszuanana1aniedNy ( CPU : Central Processing Unit ) Mi2ufmm
- o = . . R R ! 1 T ]
nHPUAAIaATUAZADIN {ALU : Arithmatic Logic Unitl ) vaﬁﬂumwmummm 1Ay
o - te A M o 1 < = o
s dygIuwIRm BdmiisAamdl “AouInTawes” (controller) M1NeH gunTalnuny
o & y oo ; = ;
daiululasaeuInsmanSailugunsainflumsangn  TesfimmnsodouTysunsuie

Amuagduuunisaruny ldeddas:

quauifavesluinsaeuInsaasasega ARM? Philips

Y

o fuluTasaoulnsamesilddigua 1632 i

o ﬁmﬂmm{iﬁaymﬁugmLﬂuwﬁaﬂmm‘ﬁumu static RAM %11 32 kb Lo
Flash program memory 512 kb

® 3835UM 1U5HATUUL IN-SYSTEM PROGRAMMING (ISP) H111113 ON-
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w30a v 143 Tagasa
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® UART 11t FULL-DUPLEX 11474 2 %94 in UART 0 41A35§14 4 PIN ETT
Wudayanmssdt RS232 uaz UARTI Wiudgyaasesiu TTL

®  MU36I3TBUNAIBIIA interrupt 19 6 A5zinN
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2.1.1 n13ABAUNBINGYNIN UARTO

1uluTaspou Insimosaszga LPC2000 finsaswosadomsoynsusuntlszaan
{Universal Asynchronous Receiver Transmitter : UART) 2 'Jmﬁﬁmﬁauﬁu fin UARTO
Wz UARTI Tao UART! SumududmiudadoduTudy mets UART Waeoedifiaees
Aufinuansadn Tuila (Baud Rate Generator) d1M3uas udya auuimauguismazly
msSudedoya uazlivasuuy FIFO (First In First Out) 411a 14 lusidmiuniods

'
S

AIIMHUAMISNANE MY UARTO

o

Tu UARTO Hindyannuaasanasuidygis TxDo dmsvdedoyasghnoia

LA

P0.0 iaza1 RxDO Pdmfusudeyangiinada po.1

u

4w

319971 UARTO ISusudumsisaunidas ssmes PINSELO iiesmualda Po.o

€

uaz Po.I Smsseudiunuy UARTO Taodeasmuatin 3 - 0 v8 PINSELO 1dianiu
0101 FuFouiunnd 188
PINSELO |= 0x000 ;

S5 TiREItDaR UARTO Tanua 10 £ laoudasdaiivin 8 a

wanRsua I P00 waz Po.1 ¥l UARTO nddaufiumssmue
silsuunsARdoY Aadaun 8 1s T¥msnsageuiinfinanaiauuyla 19U even parity
$1U9UVDY Stop bit JABA1SIMUARKIUNIGE T0ABS UART Lin Control Register : LCR Fail
swaziBnundITmansaaaslumsnei 2.1

Fretr1au Amuagdunumsaasoduin 8 da W34 Stop bit 1@
sxdouioun 0x83 WiRU3Smnns UOLCR Saioudiumdannd1ddsd

UOLCR = 0x83 ;



71351990 2.1 ANl5edi3iamas UARTO Line Control Register (UOLCR)

Bit Symbol Value Description Reset Value
1:0 | Word Length 00 5 bit character length 0
Select 01 6 bit character length
10 7 bit character length
11 & bit character length
2 Stop Bit Select 0 1 stop bit 0
1 2 stop bit (1.5 iFUOLCR[1:0] = 00)
3 Parity Enable 0 Disable parity generation and checking 0

1 Enable parity generation and checking

5:4 | Parity Select 00 Odd parity. Number of 1s in the transmitted 0

Character and the attached parity bit will be odd

01 Even parity. Number of 1s in the transmitted character

and the attached parity bit will be cven

10 Forced “1" stick parity
11 Forced “0” stick parily

6 Break Control 0 Disable break transmission 0
1 Enable break transmission. Output pin UARTO TXD

is forced to logic 0 with UOCLR[6] is active high

7 Divisor Latch 0 Disable access to Divisor Latches 0
Access Bit
1 Enable access to Divisor Latches
(DLAB)

TW33ema93 LCR Dimidon1 DLAB (Divisor Latch Access Bit) 91151809n151/50a7

yp99stinusasadeunta 1Ty 1
1 ' ar = dl & g/ 1

1184 Baud rate gencrator A1UANBIAIMITVMA 16 11a el T 1dmsmae s

- g Aa v o 1 o v ¥ ] w s ;
PCLK o l# ldanudfigeniimnnuswwensa 16 v Ml ldaumsauessmiseal

Divisor = PCLK /(16 * Baud)
TunTfiuD w995 JX - 2148 UAT CP - JR ARM7 USB — LPC2148 EXP l¥aSana

A7700 12.000 MHz 9 PLL g § 9218 CCLK = 60.0 MIiz ayd3 VPBDIV =2 w2'ld



Divisor = 30,000,000/ (16 * 9600) = 195.3125
Jaurrwagld — 195 50 0xC3
g 1 AN ° ar Y
NAa0NIAIN 14 A uwmdasivones 14

Baud

PCLK /{16 * Divisor) = 30,000,000/ (16 * _1 95)
= 9615 bps
4 o ¥ ¥ oA -
Faranaaly 0.156% manaaldanld desnumsgmvesmsomsuuueynsuanse
v oo Ao [T
FudasannAaNaIA 1904 5%
ideuhmamst Wfuismaasvina 8 Tae0dda Ao Divisor Latch MSB (DLM) Lay

1 ¥
Divisor Latch LSB (DLL) Tusaznaouaniuluitawes DLM uaz DLL ff1i» DLAB d04

¥
[

s A A d ¥ ¥ = v s A Y o 4 A 6 o oY Yo
Nﬂ'lﬁju 1 lolgule s ﬂllﬁ?ﬂﬂ*ﬁl“ﬂﬁﬂ'lﬂﬂuslﬁﬂﬁlll“ﬂu 0 “lf\ﬂﬁ]ﬂ“ﬁﬂﬂﬂ1ﬁ\iﬂ1'ﬂ]°ﬂ1ﬂﬂq

UODLM = 0x00;
UODLL = 0xC3;
UOLCR = Ox7F ;

o o a 0 e o o [¥] H
o l@oudluAansudmsus muanmstiauues UARTO TaRail

void uart® init( unsigned int baud rate)

{
unsigned short uld] ;
u(d] = 30000000 /¢ 16 * baud rate ) ;
PINSEL |= 0x(0000005 ;
UOLCR = (x83;
UODLL = u0dl & OxFF ;
UODLM = (u0dl >>8);
UOLCR &= Ox7F;
}

= o ar .. 3 [ 1 3 7o
TumsGen1FHenHu vart0 init) IeAesdsmdaTuoananams 1Ny
a ' ' Qs { ] fa w qy
A0 ATUADINTOATIUBAT 9600 bps s2ABITon TFRINTUAIT uart0_init(9600) ;
4 @ 9 Qs 9 s 1 "o o
iofmuamsia i UART udd sseunsesudankiuweseaynsuld Tums

5 =1

ar cden o . . . Fy 1 3
svoyndoudoudoynl1d3Tmans Transmit Holding Register (THR) §19840158711A1970

o

d
1 o i [ o L Y
“?Jbigﬂﬁ‘i “lJi]'IﬂWt]'iﬂﬂlgﬂ‘iiJ‘#’fﬂdﬂ”luﬂ 1MATIMADT Receiver Buffer Register (RBR) L@@

mMs@oum ey THR WumaiveusiasluSsamosuuy FIFO 403 UARTO A1591HANIN

S3maed RBR Kunsemmeniividesuuy FIFO
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UART nounAawaianioli 1auemm1nin3saaes Line Status Register (LSR) fiou laua
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Usgdriaveasimaosuaasldlumsien 2.2

A13°90 2.2 ueraer 13z 810AUB9 UARTO Line Status Register (UOLSR)

Bit Symbol

Description

Reset

Value

0 Receiver Data

Ready (RDR)

UOLSR is set when the UORBR holds an unread character

is cleared when the UART( RBR FIFO is empty

UORBR is empty

UORBR contains valid data

1 Overmun Emror

(OE)

The overrun error condition is set as soon as it occurs. An
UGLSR read clears UOLSRI1. UOLSRI is set when UARTO
RSR has a new character assembled and the UARTO RBR
FIFO is full. In this case, the UARTO RBR FIFO will not
be overwritten and the character in the UARTO RSR will

be lost.

Overrun error status is inactive.

QOvermun error status is active.

2 Parity Emror
(PE)

When the parity bit of a received character is in the wrong
state, a parity crror occurs. An UOLSR read clears
UOLSR[2). Time of parity error detection is

dependent on UOFCR[0].

Note: A parity error is associated with the character at the

top of the UARTO RBR FIFO

Parity error status is inactive.

Parity error status is active.
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Framing Error

(FE)

When the stop bit of a received character is a logic 0, a
framing error occurs. An UOLSR read clears UOLSR[3].
The time of the framing error detection is dependent on
UOFCRO. Upon detection of a framing error, the Rx will
attempt to resynchronize to the data and assume that the
bad stop bit is actually an early start bit. However, it
cannot be assumed that the next received byte will

be correct even if there is no Framing Error.,

Note: A [raming error is associated with the character at
the top of the UARTO
RBR FIFO.

Framing error status is inactive.

Framing error status is active.

Break

Interrupt(BI)

When RXD0 is held in the spacing state (all 0°s) for one
full character transmission {start, data, parity, stop), a
break interrupt occurs. Once the break condition has been
detected, the receiver goes idle until RXDO goes to
marking state (all 1's). An UOLSR read clears this status
bit. The time of break detection is dependent on
UOFCR[0).

Note: The break interrupt is associated with the character

at the top of the UARTO RBR FIFO.

Break interrupt status is inactive.

Break interrupt status is active.

Transmitter

Holding Register

THRE is set immediately upon detection of an empty

LUARTO THR and is cleared on a UOTHR write.

Empty (THRE) UOTHR and/or the UOTSR contains valid data.

UQTHR and the UOTSR are empty.
Transmitter TEMT is set when both UOTHR and UOTSR are empty;
Empty(TEMT) TEMT is cleared when cither the UOTSR or the UOTHR

contain valid data.

UOTHR and/or the UOTSR comains valid data.

UOTHR and the UOTSR are empty.
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7 Error in RX UOQLSR[7] is set when a character with a Rx error such as 0
FIFO(RXFE) framing error, parity error or break interrupt, is loaded into
the UORBR. This bit is cleared when the UOLSR register is

read and there are no subsequent errors in the UARTO

FIFOQ.
0 UORBR contains no UARTO RX crrors or UOFCR[0]=0.
1 UARTD RBR contains at teast one UARTO RX error.

=Y

noufivzdoudoyald UART #osnsvaougiidin Transmitter Empty (TEMT) ¥0433aaa3
LSR reuiniimesdmiudiiavield ez 1daui 1 Ssdsdoynldnouiiazan
48358990 UART 929899352970U1iA Receiver Data Ready (RDR) Aoudiideyaniound?
Safaefaudiu 1 Ss8ru19n UART 14
i EoiufeHu putchar) ; dmfudsudeyadi 1 Tud iy
UART wazifouiluilandu getchar) ; dmsueua1910 UART Saro il
int putchar (int ch) /f Write character to Serial Port
{
if (ch == “wn"){
while (! (UOLSR & 0x20)):
UOTHR = CR; // output CR
}
while (! (UOLSR & 0x20));

return (UCTHR = ch);

}
int getchar (void) // Read character from Serial Port
{
while (1 {QOLSR & 0x01)):
return (UORBR) ;
}

) o o 3/ o . . Yo =
dmsumadoudeyasonnainaynsy TuTsunsy Keil uVersion3 Tddawien
o o '3 7 o
Hatdu printf) ; MU nazdrdesmsiudayainweineynsy dwisaldfleisu
o 1 o g Y
scanf() ; Tnedpad #include<stdio.h> Naund Il s fves [Usunsumpiiilofnuidn

o o 1 o @ o~ o a
HI0FY printf) uaz scanf) wwwuNAINNFUozSon1FHNFU putchar() nag getchar()
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=4 b o == N o =]
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aelu LPC2148 $12993 A/D $12u 2 2993 Taeusailu ADO findumnm 6 v17n
AD0.7 - ADO.6 uaz AD0.4 - ADO.1 @21 AD1 Hwiduwn 8 1ifie AD1.7 - ADL.O ¥ 1diian
L o [ o 2y ﬂ& a & A:L:IQ
Aammiuiauseiuowdon lagagais 14 11 dedpadmuamsiinuiismans PINSELO

lag PINSEL1

] ' - Vor o o=,
psfmuaniBudulifiusesudasewdeniluftnen
Tupsihauvesssulaseurdenfiudsaoaduiiudesiidyanauiinin gy
Yamazmsiinu TavlnluTasaouInsamasnszga LPC2000 awhsnnudves PCLK w1
1 3 e LY roas = J o 3 o
Wi A lAnnutgega iy 4.5 MHz mdamsanudiisznumluiad cLKDIV Tag
o r ‘é al 3 T a0 ﬂy
ANl aaiuez laaun1svesAl CLKDIV Al
CLKDIV = (PCLK / Adclk) - 1
A21981911LK92985 TX-2148 350 CP-JR ARM7 USB-LPC2148 1dn5aaan i
12,000 MHz 193993 PLL qmA1n2900 14 CCLK = 60.0 MHz Snuantm1ina1ud Al PCLK =

»
30.0 MHz #a1iuaz 14a1

i

¥
CLKDIV (30.0/4.5) - 1=5.6667 aaviuld =6

¥ L)
Tunsditise 1danudues

Adelk 30,00/ (6+ 1) = 4.286 W
@ ¥ o o o ar :- 9 ]

Tumsutlasdygnue: lddyanuuim Adck $1uau 11 g0 aaiuezldanusaly

MU Ay g IgamIfiy
4286 MHz /11 = 389 kSps
naanndmnnda cLkprv ud i lld@euadlusmwosaifoidesiumautlas
o Qo L A al: Qo =

awAenituAInoadaiiianua 13 ddwaailuaien 2.3

Tumil4es A/D edadwmusaldidmwesiia 2 #2fe A/D Control Register

(ADCR) f1115U81HAINTHI9I42903 A/D uaz A/D Global Data Register (ADGDR) 1un13
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r s & 1 o ]
snagwivoan1sutlas AD Favzlums ldaululvuand i musati Idsunsuly e

o o ) 1 P! ' o d o I
fululnsneuInsames LPC2000 Juim lAnSeazemmadwivesnisiulfouulas A/D uray

B ey o ay ¥
wrunua'lfa1ns 1nes ADDRO — ADDR7 1114

a s el A o
A1319N 2.3 ‘ii]ﬁlﬂﬂiﬂlﬂﬂ?‘lﬁﬂ,dﬂﬂﬂﬁuﬂﬁﬂ AD

Generig Description Access Reset ADO AD!
Name Value Address Address
&Name &Name

ADCR A/D Conirol Register. The ADCR register must be | R/W 0x0000 ! OxEQ03 OxE006
written to select the operating mode before A/D 0001 4004 0600
Conversion can oceur. ADOCR ADICR

ADGDR A/D Global Data Register. This register contains R/W NA OxE003 0xEOQ06
the ADC’s DONE bit and the result of the most 4004 0004
recent A/D conversion. ADOGDR ADIGDR

ADSTAT | A/D Status Register. This register contains DONE RO 0x0000 0xE003 OxEQ06
and OVERRUN flags for all of the A/D channels, 0000 4030 000C
as well as the A/D intemapt flag. ADOSTAT | ADISTAT

ADGSR A/D Global Start Register. This address can be WO 0x00 Ox0E003 4008
written (in the ADO address range) 1o start ADGSR
conversions in both A/D converters simultaneously

ADINTEN | A/D Interrupt Enable Register. This register R/W 0x0000 | OxE003 0xEQ06
contains enable bits that allow the DONE flag of 0100 400C G00C
each A/D channel to be included or excluded from ADOINTEN | ADIINTEN
contributing to the generation of an A/D interrupt.

ADDRO A/D Channel 0 Data Register. This register RO NA 0xE003 0xE006
contains the result of the most recent conversion 4010 0010
completed on channel 0. ADODRO ADIDR1

ADDRI A/D Channel O Data Register. This register RO NA OxE003 O0xE006
contains the result of the most recent conversion 4014 0014
completed on channel 1. ADODR1 ADIDRI

ADDR2 A/D Channel 0 Data Register. This register RO NA OxE003 0xE006
contains the result of the most recent conversion 4018 0018
completed on channel 2. ADODR2 ADIDR2
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ADDR3 A/D Channel 0 Data Register. This register RO TNA 0xE003 0xEQ06
contains the result of the most recent conversion 401C 001C
completed on channel 3. ’ ADODR3 ADIDR3

ADDR4 A/D Channel 0 Data Register. This register RO NA OxE003 OxEQD6
conlains the result of the most recent conversion 4020 0020
completed on channel 4. ADODR4 ADIDR4

hDDRS A/D Channel 0 Data Register. This register RO NA 0xE003 0xEQ06
contains the result of the most recent conversion 4024 0024
completed on channel 5. ADODRS5 ADIDRS

ADDR6 A/D Channel 0 Data Register. This register W RO NA 0xE003 0xE006
contains the result of the most recent conversion 4028 0028
completed on channel 6. ADODR6 ADIDR6

ADDR7 A/D Channel O Data Register. This register RO NA 0xE003 0xE006
contains the result of the most recent conversion 402C 002C
completed on channel 7. ADODR7? ADIDR?

[T 1 1 = Aoy o =S 1 ) o o o
TaedaBosnumaziinto i ianaos ADCR pFineauaazlinuedsvmaes ADCR lu

A1519% 2.4

= = o o
ATTNN 2.4 ﬂ’J"IﬁJWlJ"IUﬂ'IﬁﬁUWUﬂQ?ﬂﬁLﬂ@S ADCR

Bit

Symbol

Value

Description

Reset Valuc?

70

SEL

Selects which of the AD0.7:0/AD1.7:0 pins is (are) to be sampled
and converted. For ADJ, bit 0 selects Pin ADO0.0, and bit 7 selects
pin AD0.7. In software-controlled mode, only one of these bits
should be 1. In hardware scan mode, any value containing 1 to 8

ones. All zeroes is equivalent to 0x01.

0x01

15:8

CLKDIV

The VPB clock (PCLK) is divided by {(this value plus one) to
produce the ¢lock for the A/D converter, which should be less than
or cqual to 4.5 MHz. Typicaliy, software should program the
smallest value in this field that yields a clock of 4.5 MHz or slightly
less, but in certain cases (such as a high-impedance anaiog source) a

stower clock may be desirable.
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!
BURST

The AD convener does repeated conversions at the rate selected by

16 1 0
the CLKS field, scanning (if necessary) through the pins selected by
15 in the SEL field. The first conversion after the start corresponds to
the least-significant 1 in the SEL field, then higher numbered 1-bits
(pins}) if applicable. Repeated conversions can be terminated by
clearing this bit, but the conversion that’s in progress when this bit is
cleared will be completed.
Important: START bits must be 000 when BURST =1 or
conversions will not start.
0 Conversions arc software controlled and require 11 clocks.
19:17 | CLKS This field selects the number of clocks used for each conversion in 000
Burst mode, and the number of bits of accuracy of the result in the
RESULT bits of ADDR, between 11 clocks (10 bits) and 4 clocks (3
bits).
000 11 clocks / 10 bits
001 10 clocks / 9bits
010 9 clocks / 8bits
011 & clocks / 7bits
100 7 clocks / 6biis
101 6 clocks / Sbits
110 5 clocks / 4bits
i1 4 clocks / 3bits
20 - Reaserved, vser software should not write ones to reserved bits. The NA
value read from a reserved bit is not defined.
21 PDN 1 The A/D converter is operational. 0
0 The A/D converter is in power-down mode.
23:22 1 - Reserved, user software should not write ones to reserved bits, The NA
value read from a reserved bit is not defined.
26:24 | START When the BURST bit is 0, these bits control whether and when an 0
A/D conversion is started:
000 No start {this value should be used when clearing PDN to 0).
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001 Start conversion now.

010 Start conversion when the edge selected by bit 27 oceurs on

PO.I6/EINTO/MATO.2/CAPO.2 pin,

011 Start conversion when the edge sclected by bit 27 occurs on

P0.22/TD3/CAPO.O/MATO.0 pin.

100 Start conversion when the edge selected by bit 27 occurs on

MATO.1.

101 Start conversion when the edge selected by bit 27 occurs on

MATO.3,

110 Siart conversion when the edge selected by bit 27 accurs on

MATI.0.

1l Start conversion when the edge selected by bit 27 occurs on

MATI.1.

27 EDGE This bit is significant only when the START field contains G10-11F, 1 0
| In 1hese cases: Start conversion on a falling edge on the selected

CAP/MAT signal.

0 Start conversion on a rising edge on the selected CAP/MAT signal.

31:28 | - Reserved, user software should not write ones to reserved bits. The NA

value read from a reserved bit is not defined.

w 91 9 ] S o ey o a oA s a
na19n 1de1 CLKDIV szdoai ldmoudSiames ADCR luiah 15:8 Haa1nTaa
o o aa [ I -
nsulasewneniluainoasze o lasszogliuinua Power Down Tnua e
¥ ¥
Usgnianasnu wazaadyausunuarwnie lusuilewuneniees A/D asiunenee 1y
317995 A/D vzdeailanisiiaiuveasiuney leedailafitia PDN (iinf 21) 1945 3d005
1 3
ADCR Tasdoaama il 1
o ] = 3o J = = F=9 o

s anruafIaNazdealunsilas A/D 1daaun 4 dinde 10 09 Taedviug
:;n o & 1o a c{ Ay I'd 4 =
oA CLKS apghiah 19 -17 v89353maas ADCR lasanuaziBeavosnisialas A/D fian

»

IMINUATYDI CLKS -1 Tasozfmuan1 ld#ail 000 = 11 clocks/ 10 118, 011 = 10 clocks/9
= = 4 a [T 1 o o = & o
1f........., 111 = 4 clocks/4 19 e MUAAIAMITANLDLASMUUATILIUAABNHINAD

= ¥ o 3 o o
ANUaLBuAYeIN1S1alad A/D wailn Enable 1395 A/D udfwiauiimsuilasewdemiy
Adpa

o = o J o < o
ATNTNUVDINT A/D Nﬁﬂﬂi‘ﬂﬂﬂ nAe #13A135 (hardware) uﬂz‘fﬂﬂﬂmni(soﬂware)
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duinneayanaia nazeeuinimanyey
é o e =Y ay a g o Y o dy o
s mualdnia BURST driintiilu ¢ sesiatulu Inuaaerinas srdaindu 1 szvhamlu
o 4
THuRa1TaLI3;
o a fuq W @ ° ° o o
msmaululnuagisanisglirzdasiimuaiunsunuaiasansiinaulas
A/D uazdalieosnas A/D M91u 1eseeiimisuilal AD vowdaz LA S 1A
J A A o a3 = v oA ¥ e o . o
aoiinanasana Woinsulasauysandrnzdisuni laasluismaes ADDR uaziinig
N dar £ Y oar o
suwodsuaudedalulnsnouTnsaans
o J o o - o 1
3 luTnuagernuag ﬁjﬁﬂxﬁmmﬂumwu;maﬂﬁ'mmsmmmﬂmm AD
Aa & A o 34 o oA A &
Adn SEL uazdsliisuiinsmlasaieninueu oxo1 Tdalinh 26 -24 (Wae Start) ve9
¥
Aaa & ] Foor 24 o
391995 ADCR 1995 A/D aevinmisulasaunssunnsufouaznunanisuilas A/D aaly
da o A a 5 o 1y o = w 1o 9
53a1m95 ADDR e in1sudauaiadnne maisadimualiiesiimsoumoslauss
o - [ = o od A g Y U =Y e o
TuTasnou Insamosimiloudunsd InuagisaudiniodlFazmerunriin DONE lusianos

o o ¢ du ar A
ADDR 93018 nmaminuluTnuameriuasdaauisedaldisuiinisulas A/D diel)

ey

. o X Lave . ' o y
(9N138{va3 Timer0 139 Timerl WavdunSodaliswMnulanvotvesdyamiiduys
- A W A o A 3 A Y
41 P0.16 #30 P0.22 Tnsmnuisndon 1d195umnudanuvavnaunsovouviasls lae
o Ao = o
S1vuanin EDGE v0433mand ADCR
[ v 14 r
B THUARINISHI9IME092995 A/D iHunSoudeonds Tuasudau lds wamnld
= ey ] 1 ey I'd = 1 1
nnmsutaseuideniluasaoa laus 1ua19nNSi@ans ADGDR 951100711 UHSUDIA 1L

aziavo S 9mnos ADGDR 1ddam1513% 2.5

C: 1 ) ~ =Y A
a13137 2.5 AMuAaz IInu0d3 9a81M0s ADGDR @30A0 ADOGDR Uag ADIGDR

Bit Symbol Description Reset Value

5:0 - Reserved, user sofiware should not write ones to reserved bits. The value NA

read from a reserved bit is not defined.

15:6 RESULT | When DONE is 1, this field contains a binary fraction representing the NA
voltage on the Ain pin selected by the SEL [ield, divided by the voltage on
the VDDA pin (V/VREF). Zero in the field indicates that the voltage on the
Ain pin was less than, equal to, or close to that on VSSA, while 0x3FF
indicates that the voltage on Ain was close to, equal to, or greater than that

on VREF.

2316 | - Reserved, user software should not write ones to reserved bits, The value NA

read from a reserved bit is not defined.

26:24 | CHN These bits contain the channel from which the RESULT bits were converted | NA

(e.g. 000 identifics channel 0, 001 channel 1...).

72011
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this register is read and when the ADCR is written. If the ADCR is written
while a conversion is still in progress, this bit is set and a new conversion is

started.

29:27 | - Reserved, user software should not write ones to reserved bits. The value NA
read from a reserved bit is not defined.

30 OVERUN | This bitis | in burst mode if the results of one or more conversions was 0
{were) lost and overwritten before the conversion that produced the result in
the RESULT bits. This bit is cleared by reading this register. -

31 DONE This bit is set to 1 when an A/D conversion completes. 1t is cleared when 0

J 1 ' 1 ES { = o
fouRvzammRanIsnat A/D Feins9aeuNini 31 (DONE) vadivmans

1 = r:.rd 1 1 4 ar F r Aa
ADGDR fioudfiatifinuiiu 1 uamadinisuilas AD auysalinnds daan e maiide

A P oA o 3 Jd v o3 TN A ¥
26— 24 (CHN) mﬂmu’nmmtﬂm A/D S ﬁ]mﬂuﬁjﬂmﬂmtmﬁ&lﬂ ﬂ‘l‘i]ﬂiil'ﬁﬂﬂﬂﬂﬁﬂhlﬂﬂ']ﬂ

] ~ A o 4 1 3 aa 1
2195 A/D azagluilail 15 - 6 ¥9433mmas ADGDR diowswoyaasasah ldvinnsulag

Tisiusndia lndundousiu Daf 30 (OVERRUN) szdanuiu 1

$1deanIa I kanIsial AD voaazurunua lasasaanisynla laenigeu

A19I03301705 ADDR (ADODRO ~ ADOR7 H38 ADIDRO - ADIDR?) 18 Ineaselass1vo4

= o 1 ; z:l
Siamedmaniiuana 1dluasnei 2.6

d’. I ' =5 ooy A =
ATTIN 2.6 ﬂ"lllﬂﬁ&’ﬂﬂﬂjﬂﬁiﬂﬂlﬂﬂ‘; ADDR ""]Nf:{ﬂ'fl ADODRO — ADORD7 #38 ADIDRO -~

ADIDR7
Bit Symbol Description Reset Value

5:0 - Reserved, user software should not write ones to reserved bits. The NA
value read from a reserved bit is not delined.

15:6 RESULT When DONE is 1, this field contains a binary fraction representing NA
the voltage on the AIN pin, divided by the voltage on the VREF pin
(V/VREF). Zero in the field indicates that the voliage on the AIN pin
was less than, equal to, or close to that on YSSA, while 0x3FF
indicates that the vollage on AIN was close to, equal to, or greater
than that on VREF.

29:16 | - Reserved, user software should not write ones to reserved bits. The NA
value read from a reserved bit is not defined.

30 OVERRUN | This bit is 1 in burst mode if the results of one or more conversions
was (were) lost and overwritten before the conversion that produced
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the result in the RESULT bits. This bit is cleared by reading this

register.

31 DONE This bit is set to ] when an A/D conversion completes. It is ¢leared NA

when this register is read.

] d
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Name Description Access | Reset | I'C 0 Address | I'C 1 Address
Value And Name And Name

[2CONSET | 12C Control Set Register. When a one is written R'W 0x00 OxE001 0xE004
to a bit of this register, the corresponding bit in c000 C000
the 12C control register is set. Wriling a zero has I20CONSET I21CONSET
no etfect on the corresponding bit in the 12C
control register.

[2STAT 12C Status Register. During 12C operation, this RO OxF8 | OxE001 OxE00S
register provides detailed status codes that allow Co04 C004
software to determine the next action needed. 12COSTAT 12C1STAT

[2DAT [2C Data Register. During master or slave R/W 0x00 | OxE001 O0xE0Q015
ransmit mode, data 1o be transmitted is written to C008 Co08
this register. During master or slave receive 12CODAT [2C1DAT
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_ mode, data that has been received may be read
from this register.

I2ADR 12C Slave Address Register. Contains the 7-bit R/W 0x00 OxE001 OxEQ0S
slave address for operation of the [2C interface in CooC Co0C
slave mode, and is not used in master mode. The 12COADR 12ZC1ADR
least significant bit determines whether a slave
responds to the general cail address.

125CLH SCH Duty Cycle Register High Half Word. R/W 0x04 0xE0D1 0xE005
Determines the high time of the 12C clock. Ca10 C010

[2C0SCLH 12C1SCLH
12SCLL SCL Duty Cycle Register Low Half Word, R/W 0x04 OxEQ01 OxE005
Determines the low time of the 12C clock. C0014 Coot4
12nSCLL and I12nSCLH together determine the 12C0SCLL 12C18CLL
clock frequency generated by an 12C master and
certain times used in slave mode.

I2CONCLR | 12C Control Clear Register. When a one is written | WO NA OxE001 OxE005
to a bit of this register, the corresponding bit in CO18 COl18
the 12C control register is cleared. Writing a zero 12COCONCLR | [2C1CONCLR
has no eflfect on the corresponding bit in the 12C
control register.

FTeaesiidandugumathauezuenily 2 Afe 12CONSET Midminmaniiiald

ﬂ 9 44 YA 3 o A 4 ¥ o ] =
i 1 uag RONCLR 13demiinldiiiu 0 59mmes 12SCLH uaz 12SCLL l¥Myuamanud
o 3 aa o 3 ey ’ 4 A Y 4
voedayg madonvaw SCL S3mans 12DAT dudeyafidesimssmmniadouldtugiinse
12C a0y 12STAT Whi3vawmes iuauaniuzareruestia 1°C
Tumsihauvestio P dyanu scL AdudyanauiRmueaia ewisasmua
1 1 L] al [N A o ar o ] 1 o s
Anud 1dqeqaile 400 kHz uaaossz Il lifiufigilnel I°C v2suld ez
1 = PRy o = o @ o o
1’c Anfuled Pcrss74 Miluninsaiveowainyiia 8 fiada ledes 18 udgygunden scL
1Agegnia 100 kHz
[ 1 i o’
Tunsimuemianudves SCL wsmwluveslyTasnouInsamesaseya
o J 1 Ay 3 oo 3
LPC2000 921171904 PCLK u1m1sm i lannunindeams Taafmuamaams ldvneu
13

Yoy iundon = PCLK / (I2SCHL + 12SCHH)
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i]'lﬂﬁ?ﬂ[i"lﬂuﬂﬁ?ﬁﬂiilﬂﬂ JX - 2148 uay CP - JR ARM7 USB -~ LPC2148 ﬁ'ﬁ‘TNﬂfh
#7115 VPBDIV = 2 14 PCLK - 30 MHz udadasfmuamdamady
100 kHz = 30,000 kHz / (12SCH] + 12SCHH)
it (12SCHL + I2SCHH) - 300
fimuald  12SCHL = I2SSCHH = 150 130 0x96
Goudlumidanmn a1
12COSCLH = 0x96 ;
[2COSCLL = 0x96 ;

Y

ﬂ o 2 o 3 o o & o nlsv
aaundun1slan1siuee 9993 I°C HazMUUARTINAIMNN 39N Alay

]
[

= a RPN & o o’dy - r 4 oo 1
L"Iltluﬂ"lﬁ\ﬂ‘ﬁ?i]ﬁlﬂﬂg [2CONSET ®H379TR07HUNTA 8 U smxﬁﬂumazmmm‘mﬁ 2.8

A15797 2.8 AUNLIBUARZ IR YB ST AADS 12CONSET

Bit Symbol Description Reset Value

1:0 - Reserved. User software should not write ones to reserved bits. The | NA

value read from a reserved bit is not defined.

2 AA Assert acknowledge flag.

3 SI I12C interrupt flag. 0

4 STO STOP flag. 0

5 STA START flag. 0

6 I2ZEN 12C interface enable. 0

7 - Reserved. User software should not write ones to reserved bits. The | NA

value read from a reserved bit is not defined.

] - ey o o Saa o é
$1dpamsd1anrunidnuesSIawos I2CONSET 92AnadIAs denmas [2CONCLR %4

W
UARZUALAUHUIAIN

A15790 2.9 ANUNLIBLAB TR0 I3 TNIADT I2CONCLR

Bit Symbol Description Reset Value

1:0 - Reserved. User softiware should not write ones to reserved bits. The | NA

value read from a reserved bit is not defined.
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AA Assert acknowledge Clear bit.

S1C [2C interrupt Clear bit. 0

- Reserved. User software should not write ones to reserved bits. The | NA
value read from a reserved bit is not defined.

STAC START flag Clear bit. 0

12ZENC 12C interface Disable bit. 0

- Reserved. User software should not write ones to reserved bits. The | NA
value read from a reserved bit is not defined,

L
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[} ar 5 0 o3| o 1 o
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o o o w Ao :)‘ [Y 1
Tlisginsal I*C Mdouutia Fallvunoudagiln 2.5
DATA | A

§ | SLAVE ADDRESS | RW A DATA | AA P

“0" - Write

‘1" _ Read Data Transferred

(n Byte + Acknowledge)

A = Acknowledge(SDA low)

A = Not Acknowledge {SDA high)
S = START Condition

P = STOP Condition

= 0 FR
511 2.4 unumsianuluTnuamname Seatoya
Sudn LPC2148 wradndynnuaniuzisudtoya (START) dlumsaaia STA
oo o 9/ @ ' = a9 = '
w0433y 12CONSET Wiiu 1 deudwenmsaviig 7 davpsginisifidonisaade
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n9H191 (STOP) hlfatia 2C aremsdaliiia STO vos3smans [2SONSET i1y 1
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void write PCFB8574 {unsigned char Addr,unsigned char Data)
{

I20CONCLR = 0Ox6C; // Reset all I2C Status
I20CONSET |= 0x40; // Enable I2C Interface
I20CONSET |= 0r20; // Send Start Condition

// Wait I2C Status Return
while{(IZ0STAT)!= C0x08){;;:} // Wait Start Condition Complete
I20DAT = Addr; // Send PCF8574A+[Read/Write]
IZ20CONCLR = (Ox28; // Clear Start Bit + Interrupt Flag

// Wait I12C Status Return
while ({I20STAT)!= 0x18){;;} // Wait Slave Address+W, ACK
I20DAT = Data; // Send Output Data to PCFBL74A
IZ20CONCLR = 0x0C; // Walt I2C Status Return
while ({IZ0STAT)!= Qx28){;:}
// Wait Slave Address+W, ACK
I20CONSET |= O0x10; // Send Stop Condition
I20CONCLR = 0x0C; // Clear Acknowledge Bit + Interrupt Flag

)
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2. MINNITRWIEUTIIN (Local Operation) AMTUMsNsgHIMsunuiininndy
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2. UART Moduic
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A13197 2.10 N3N Jumper ¥4 RS232 i1ng RS485

UART J18 J11
MODE 1-2 2-3 1-2 2-3
RS5232 Closed Open Closed Open
RS485 Open Closed Open Closed

3. RS232 Module
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J13 PIN# Signal Name Description
1 Tx Transmitted data from Ethernet IO board
2 Rx Received data to Ethernet 10 board
3 GND Ground

4. RS485 Module
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M35 7197 2.12 ¥1veeluga RS485

J13 PIN# Signal Name Description
1 TX+ Nominverting Driver Output
2 TX- Inverting Driver Output
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3 GND Ground
4 RX+ Noninverting Receiver Input
5 RX- Inverting Receiver Input

5. 6 Channels Analog Input
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- Ethenet 10 Board ﬁsﬂa\i 6 ‘lJ'fNﬁTﬂ'i‘UﬂTjLLﬂﬁQ mtmmamaami‘]ummamum 10

o Qs Qy 1 ' 1 e & a Vel
in Taofisns imsuauilaegegaogh 48 kHz wazfinnwaedndd e segi (+2.5V)

' v w o v 1 W1 o J ) w o =
Liﬁﬁﬂ'lﬂ'l"lllﬂNﬁﬂﬂq@q@ﬁ]%ﬂWHﬂ’lv{ﬂlﬂ’lﬂU Ox3FF L!ﬁ&ﬂ"lﬂ'ﬂi]ﬂﬁﬁﬂﬂ’gwﬂﬂ (+2.5V)

2201 1NN OX3FE

1 r :‘ C‘ Rkt
F’I']‘i'N‘ﬁ 2.13 mimsulaseuinen ity Atroa

Analog Input Voltage ADCs Value
0 0x000
2.5V / 0x3FE 0x001
2.5V 0x3FE
2.5V +(2.5V / 0x3FE) 0x3FF

6.35 Bits GPIO

A135199 2.14 91494 35 Bits GPIO Connector

- Ethernet 10 Board 391 GPIO $1u9u 35 1A 1§ Tumsaiunuasesduq lnglu

' [ a ’ 3 o
ﬂ?u“ﬂﬂﬂiﬁﬂﬂﬂ?‘m‘i]’lilgﬁﬂ']ﬁﬁﬂﬁﬁﬂﬂ'lﬁﬂaIﬂﬂi‘]ﬁ‘“ﬂﬁ‘ﬂ‘“uﬂlu Ethemnet 1O Board

o o o =) t EY L o 4 g ¥ o o
ﬂ$ﬂ1€1u£ﬂuﬂﬂn1ﬂlﬂﬂ‘iﬁluﬂ’lil“llﬂu./ﬂ'lu ﬂmy_mm’ma'lﬂmmsmm UAIFNTALIT

g o A ] ¥ ¥ .
nhnsdewen deyalugilvestoyavina 16 Bits

1 Signal Port Type Current(mA) Description
Pin# | Name | Name Sink Source
1 SV . - } B Power + 5V
2 GPIOI RA3 /0 24 24 General Purpose Input/Output
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3 A0 RBO /0 8 Address 0

4 Al RB1 1/0 8 Address 1

5 GPIO2 | RB2 1/0 8 General Purpose Input/Output
6 GPIO3 RB3 1/0 8 General Purpose Input/Output
7 Wr RB4 /0 8 Write Signal (active low)
8 Rd RB5 1/0 8 Read Signal (active low)
9 GPIO4 | RB6 /O 8 General Purpose Input/Output
10 GPIOS RB7 I/O g General Purpose Input/Qutput
11 D8 RCO 1 po 4 Data 8

12 D9 RCI /0 4 Data 9

13 D10 RC2 IO 4 Data 10

14 D11 RC3 YO 4 Data 11

15 D12 RC4 I/O 4 Data 12

16 D13 RCS /O 4 Data 13

17 D14 RC6 1/0 4 Data 14

18 DI15 RC7 1’0 4 Data 15

19 Gnd - - - Ground

20 Gnd - - - Ground

21 DO RDO IO 4 Data 0

22 D1 RD1 /O 4 Data 1

23 D2 RD2 e 4 Data 2

24 D3 RD3 I/0 4 Data 3

25 D4 RD4 1’0 4 Data 4

26 D5 RDS 1’0 4 Data 5

27 D6 RD6 IO 4 Data 6

28 D7 RD7 1/0 4 Data 7
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29 GPIO6 REQ IO 8 8 General Purpose Input/Output
30 GPIO7 | REI IO 8 -8 General Purpose Input/Output
31 GPIO8 RE2 IO 8 8 General Purpose Input/Output
32 GPIOY RE4 /O 8 8 General Purpose Input/Output
33 GPIO10 | RE6 I/O 24 24 General Purpose Input/Output
34 GPIO11 | RE7? IO 8 8 General Purpose Input/Output
35 | GPIOI2 | RF4 /O g 8 General Purpose Input/Output
36 |GPIO13 | RES IO 8 8 General Purpose Input/Qutput
37 GPIO14 | RF6 /O 8 8 General Purpose Input/Output
38 | GPIOIS | RE7 I/O 8 8 General Purpose Input/Output
39 Gnd - - - - Ground

40 Gnd - - - - Ground

7. Reset Button
- 1%& % 5U51¥MA1v8 9 Ethemet 10 Board
8. Jumper
I lumadeniel¥manean uie nioldmiiam13 81 Jumper 14 Tauaaah
Ethernet 10 Board v 19 1W0aY 74 107 1omATe uaz LUALBAIASE UAS Jumper J4 {Av:
1451 ToRusmasa uaziun womAsa AvInsian’3

¥ 3 ¥

Ethernet 10 Board 131in13@1393 Jumper J6 Tisasfudmiulddnondaslaludm

W

Y n'; W
VOIDHWNAATY 19

M3190 2.15 NITIFNAWDI Jumper

Jumper Port Name Status Logic Description
P4 RB2 Closed Low Use default IP Address and
Mac Address
Open High Use user setting IP Address
and Mac Address
1P6 RB3 Closed Low User define
Open High User define




50

9, LED Indicator

- ﬁaamma%‘ﬁ WELTAINN UL UDI Network U049 Ethernet 1O Board

A157199 2.16 A1U849 LED Indicator

LED Signal Description
DI Power Bright when power on Ethernet 10 board
D2 Link Bright when connect Ethernet 10 board to network
D3 ACK Bright when send or receive data from network
D4 Col Bright when data collision occur

27.2 wEnm3tiieediii e Ethernet 10 Board
o ' a a o o o
- Ethernet 10 Board 95 uadoyaunn lulasaeu nsames fusisosmoin udeh
myaseuaenay ldis noudumes lassrewsodou ldsunsuuaulumsivua

Pl w13 4
Imsiuastoyald

2.8 Ngu{ PID Control

Tumsmauanuds be vowes sxldmamugulaelddygria PwM Tumsaiuqu
Ay wazlunsmugudgauia PWM usziimquimsmuquimilsiGenn  PID
Control

2.8.1. fMAWYHIUY PID

Sanuguluaseqait leAeDildtuogiuilpinaiudvuzdnuguiu

e é =1 u'a a =;
Houndu (Close Loop) dafi Insaad1s Tasvialddeg1#i 2.20

Reference +
o

Controller —> Plant > Output

r
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51J71 2.20 Tnseadreialdvesdnouguaszga PID
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282 v'hmuqmmuﬁ (P : Proportional Controller)
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2.8.3 fanuguuuyTle (1 : Integral controller)
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2.8.4 MA2UguUUUN TG (PI : Proportional Integral Controller)
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2.8.5 MMNUAMUVLA (D : Derivative Controller)
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2.8.6 v'l"amuquuuuﬁﬁ (PD : Proportional Derivative Controller)
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2.8.7 ﬁ'amuquuwﬂ'!oﬁ (PID : Proportional Integral Derivative Controlier)
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Flow Chart 493874 User Control & Display Unit waraa lnnadl
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3.1.2 871 Device Control Unit
] 1 dy o a1 o @ o o 1
fiosndiutisgiimsnivauginsaaiesg  Tasssioududuiiuadiy User
14 ]
. . 1 =] a a ¥ o ¢ o k4 a
Control and Display Unit a@auiisgihmsiudeyaur udnhdmsvldunhinisszunmmnan
i 4 e = o g g r
nszuumsildlunsy3 weldaiuguailnsaians  uaslusmz@eaduizimsands
w
o 3 o @ . . <y 1 9 o
daauazdoyaaise adulufisaiu User Control and Display Unit Ingazidnaa 1AMy
A 4 ¥ ¥ o & 1 | t
Woudnawmonazui 1iae Taeldudnues TCPAP  Fewzdwhumouay  wie W

o
Access Point ﬂl‘lﬁ’

(% Access Point Agcess Point

&

IP Camera

Temperalure———'
ADC
Encode — ——— puse
Compass 12 Switch

. ——Ful
Ultrasonic

MCU

Etherret 10

Puse—=  Servo Motor

L » Motor

gﬂﬁ 31,6 Device Control Unit

¥ ¥
TudmiinadouTlsunsumaihnuszuaniniusisazidoalu Flow chart Tngagil 14dd
@ o ' o g1 o
® HinsMinuAfIBINITImeIAe i Tsunsy
L 'ia%'mﬁ'ay.ﬂ 910U User Control and Display Unit
P a o 3 A - oA A
o wiudoyanaziimsasisaenimssnmidoulaniel Wesninitoul

w oA A o o
Hanauoy 3 ou'ly fail

P & a1 o o o
1 QeulvlumsanugumsmBeuiuous dhiladdu
i v o : o ) 1 i Ll
#lFnuguldjusudmaeun Tdawdianedieg Tasddeyandauandiu User

. . o 5 '3 Yo o o
Control and Display Unit a3sfuidou Tuhds Bdufszdauaunszuiums



63

¥ 4 4 fo A ¥ 4
2. feulvlunsmuguiaes lusmed wifluiliduiiniugulfiaes
¢ s &
Tawawainyulimadiouazvn asaay 5 aam
A ] 9 5
3 Laau“lwaaﬂ15ﬂauﬂuﬂwi Scan Sonar 1A8 Sonar i]x‘vmm"lﬂuu
2 4 I o o n’:
GuduiianelWuinuaznindudusineaiinisad e Trigger pulsel¥ Sonar 9101iu
a @ . 3 d o ] s
23 A9 1A Timer ¥191u udargat1oni1n13A319a91u11N1550 Echo pulse

¥
o o

ARUNIMIBTY 611 Echo pulse NAUNMTAII Sonar HIN1IATIINLIAG FaIUTE
1#f7a1 Ao Timer High:TH, Timer Low:TL 8onuitaz 1u¥13750 Echo pulse 811w
52021981 36 ms Wi Echo pulse nduinandiasie e ag luszus iausonsie
[y o wd? 1 ar e o A [T} R
18 (szozgagaiiansnanldiuegivguaifvesleurs) Wa'lda (Timer
a4 o 1 ar . 1 o 1
hight: TH,Timer Low:TL) 138N 1N139 na1 1117 User Control and Display oA

"hJé';mammnﬂsmmazﬁ%’mmuﬁaaﬂm



Flow Chart Y8384 Deviee Control Unit LLETGNLH 3411

SN TN

AMUAATEY

ALUNTAITY

AFARAAUNITTUAIR

Serial Port

No

Check Data
Changing

Check .
Yes > Packet Display
daindayananni
Yes*{ Serial Port

ATUATRIN
Ultrasonic

'

gsuran Pulse
———
Encoder

wlsarndyonu Pulse

diuaaum
I ]
H1ATLHAN
Compass
o - utlaarn ADC
fuAguus .
ug oumadl
< |

gﬂﬁ 3.7 Flow chart Device Control Unit



65

a =t Tﬂ o ol ml [
3.2 HanMIVBINMIIVUHIUTUNTUVVAB UBIADY
- ] o ~“a o 3l ' a 9t
lnﬂﬁ12?ﬁﬂ5ﬂ10Tuﬂaﬂﬂmlﬁnﬂﬂ5ﬂﬂﬂﬂdﬂﬂuﬁﬂﬂuqﬂﬁ1ﬂ§3uﬁﬂﬁﬁiﬁ Iﬂﬂﬁ1ﬂ$
9 1 = el @ A o (Y- ) o'
ﬂ"lﬂt]ﬂ"l'iiI'I(JﬂﬁJi]ﬂ‘iﬂﬂlliﬂﬂ'iﬂﬂuiﬂ‘imﬂ'ﬂﬂﬂ’Ni]‘i‘U]Jﬂ’D'lIﬂLGIB'i Iﬂﬂ'ﬂ‘i]‘iﬂﬂﬂm‘uﬂlﬁﬂ'iﬂ‘ﬁz
o o ] A o o ¥ o o' o ¥
Mnsdundeuatuamosmui ladwasuen lulasaouns@es lnesteeiinisoe
= o =] - w ¥ = v ¥ L | [ 3 L4
ﬁﬂﬂﬂﬂ15ﬂ1ﬂ1u1ﬂﬂuﬁﬂﬂﬂﬂ1ugﬂﬂ()ﬂU 1IﬂU01ﬂ1Uﬁﬂ%ﬂﬂﬁUﬂ1uﬂuﬂﬂ$ﬂ11ﬁiﬁnﬂﬂﬁﬁHH

AAUN I ULBY

Aa001411)5un54 ARM7 LPC2138
void Timerl PWM() irg
i

unsigned long ChackInterrupt;
TITCR = Ox0000CGC03J; // Timerl Stop.
ChackInterrupt = T1IR;
if {ChackInterrupt & 0x0001) // Matchl.(Q for PWM.
{

switch (PID TermR) // Motor Right.

{

case 0x0000

PWMR = 0Ox0B;
PO = ((P0_BUF | PWMR) & OxFC) | (PO & 0x03);
Port 0 (PO) ;
TIMRO = T1TC + 0x0QQQQFFF;
break;
case OxOFFF
PWMR = 0x00;
PO = (PO _BUF & OxFC) | (PO & 0x03);:
PortQ{P0);
TIMRO = TI1TC + CxQCOOQOQFFF;
break;
default
if (PWMR == 0x08){
PWMR = 0x00;
PO = (PO _BUF & 0xFC) | (PC & 0x03);
PortQ(PO) ;
T1IMRO = TI1TC + PID TermR;
1
else
PWMR = 0Ox08;
PO = {(FO_BUF | PWMR) & OxFC) | (PO & 0x03):
PortO (PO} ;
TIMRO = TITC + {0xOOOO0OOFFF - PID TermR);:
}
1
}
T1IR |= OXFFFFFFOQ; // Clear Timer Interrupt.
VICVectAddr &= 0x00QQ0000;// Clear Vector Interrupt Address.

T1TCR = (x00000001; // Timerl Enable.
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void Timerl PWM() _irg

{
unsigned long ChackInterrupt;

T1TCR = 0x00000000; // Timerl Stop.
ChackInterrupt = TI1IR;
if (ChackInterrupt & O0x0004){ // Match 1.2 for Servo.
switch (ServoSelect){
case 0x01
if (P1_BUF & 0x01)({
Pl_BUF &= OxFE; // CLR P1.0
Portl (P1_BUF);
T1IMRZ2 = T1TC + ReturnServoX L;
ServoSelect = 0x02;
}
alsed
P1_BUF = 0x01;  // SET P1.0
Portl (PI_BUF);
TIMRZ = T1TC + ReturnServoX H;
}
break;
case 0Ox02
if (P1_BUF & 0x=02){
Pl BUF &= OxFD; // CLR P1.1
Portl (Pl BUF);
TIMRZ2 = TITC + ReturnSerwvaY L;
ServoSelect = 0x01; B
1
else]
Pl BUF |= 0x02; // SET P1.0
Portl(Pl_BUF);
T1MRZ = TI1TC + ReturnSerwvoY H;
'
break;
}
}
T1IR |= OXFFFFFF0Q; // Clear Timer Interrupt,

VICVectAddr &= 0x00000000; // Clear Vector Interrupt Address.
T1TCR = 0x00000C01;// Timerl Enable.



67

3.4 mamuguuazlsanuduiin

d a oo 2 ' ° - ' +
Tuﬂﬂlqjﬂﬂﬁﬂ%ﬂ@'ﬂ CMPS03 ﬂﬂﬂl!ﬂﬂll"llﬁﬂ‘ﬁ?ﬂsluﬂ"l‘iﬂ'lﬂuﬂ'ﬂﬁ“ﬂ'l\?ﬂ’l'iLﬂﬁﬂuﬁﬁlﬂ\‘l

a

3 o o ases bk i A A o = a o o o
nuuumamium L!.ﬁ$1«l1l|ﬂ‘ﬁfluﬂ'l‘ii‘ﬁ1Qlﬂ‘iﬂﬂllﬂ’lﬂlm$ﬂﬁ’ﬁ]ﬁﬂﬂﬂﬁﬁzﬂﬂmﬁﬂﬂiﬂuﬂﬁiﬂU

g A M o o

w a W 1 o .
ilidfgveslugaivuisneainsiuauiuiman 1an (Earth magnetic field) o

¢ A o ar ar 8/ ae
luTasapuInsamefifiofudyginnnddnsndvunlszuranafiudeyadiaoanay

a4 e

dyanuiaddmiuniwanisia

ar

J Ve o L | a
MsemMRHANIINMIARA Ty uiad 81414 las PWM voalugaTasnisin

ar o

[ 9 o o I's ar o 1
Annunhaveanadi ldnneanadyaaiaduss lugau1szydunuvmein o 4

o«

a o N 1

359.9 aem InafigTuvasrmnunnedygrevaden 1aadud laudeze.ooiadnii
=t oy onny = o ar o = L] e @ L1 oy =]
ANuazBea0. iAo ludygunadudas lefalsianin 0 0 65 adiud
ar 3 o o @ d ﬂ ' =< 9 [ o r ) Qs
aaiulumsihfyaawadunhsinarailumyuidedsmaiummnunhvvesdygin
LY 4 w o roed
wamitundnlunssnnuaiiluaa
- 0 3 o ' =] 3 ¥ 3 ) ﬂ
WeIN1IA3199905 Lags M usuAToussondunouae lilidunisnaasanis
4 Y 1 o o o o o o
aMupuMsdenyesusuanemsthauuuy laaRes tazmshauuuyiadewud lay

o o A o -y a . o
uuaavesa memmsaTouiovlszaniam luaaumsainig q



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



wnanstiuenansianubdmiunslsnuiionisfnwiniu lweygalniluludssloguaiunisen

lunsdllag edu Bnnanudludauaaiion uaznaiendidaavesonalsynasiniinisuiliuly



uni 5

o A
ajwamaduiiva

s1opwanmsdniuay
;qv o -3 a4 or r oy Yo o o =
Tnssnmiidahaumednywummslumswauiiuous Iglidlss fnEam Taud
@ 9 c; 3] sl @ 1 ar ¥
Wadoh IadnyazWamangag 3 #ado
¥ o 1 . &
1L ASAIUANYUBUANIUTEUY Wireless LAN damnsadou Tusunsuuazaiugy
] ot \ W L:‘ »
HUOUAHIIZUD Wircless LAN Talussozmaitimele
o v o o
2. MIMUAUANLETIUIUA AN TNMOY] PID Motion Control  11R3URY
4 ' ¢ & d g
ANUTIOIMUIUA  FIDINNINARBI ANNSONIVAUANLIS [AGIUA 0-1500
FOUADTUIN
3. MEEEIMNEN MsnaaeIasniaicn1e szemafindoud 1u'14

ar M A A 4 ¥
HAZHINITD 2R HS‘E]fNﬂﬂ“lJ'JN‘S'EJ‘U‘UN]lﬂ

s.2lgmiidatuiulnseany

1. winfanudieaua hifimsusesdyguna mddyeusuiu ol

o

Access Point tian15a w14

3/ o et A o oA an v o
2. MeedEuninnuamamasy llsnanusatinannesmi ldnin Tugariy
=S z 5 1 o ] o
NAAIANUANANADUITBRNNNMITIUAIUNINTUINLUIRANT B 9 HLUBUA
dl. 1 o = Yy A‘ ci Qs o 1 c:. -3 =
3. WieyueuAiaus IATUNISIAGEUTR AIAIURY PID Hinstwnszuaiuiuaud
1 1 =Y 3 5
A gegaua [a1u30n RN IADe Target Speed TA9zIARNISAZAUVDI I-Term AU iS00 q

v

o 4 o 1 o
wldilaU5y Target Speed asunaz liawisanuguanuisala

5.3 IHINNIUMINRINIASG

[

1. gnnIenaae luaIuUDd Wireless LAN THiszaninmlunmsaedwonalda

(7 T}

& 4 o
Juenanse uazuf luilywmuSeadyanusuni

a o o . o'y 9 ar d
2. AMNIMINNINIVANIISALITHIUTZUL Wircless LAN T1/iszgnd 1giuginsal

uqla

k-

s
3. Iﬂﬂmswmmmn1snwmu1"lﬂmmsmanhamaﬂﬂs anavy Mslsulgeazuy

oo &
mam‘uauuamm LmzLaﬂﬂhnamﬂuﬂmquwu



VITANYHIN

[1] Brdand dsznouna, smmlazgaalfavlulasneulniames, aunauduaiumalulad
(ne-jih), 2543

[2] fnnodi Ama, Wha dudna i, “gleideu Visual Basic 67, uiin Tds3¥u $ifa,
2547

[31 4% wamnanady, wivrun Omduns, “ANNT Visual C# 20087, uTHy (A
AONW LU AauTAY $150, 2542

4] Tonrar A5A3380173, “GeufunsWannlulasreuInsined ARM7 LPC2148 &ap

=y d an o ¢ o
and”, TsanunFSunsanasd Saan, 2549



	Title Page
	อัครพล  001.tif

	Abstracts
	อัครพล  002.tif

	Contents
	อัครพล  003.tif

	Lists of Illustrative
	อัครพล  004.tif
	อัครพล  005.tif

	Chapter 1
	อัครพล  006.tif

	Chapter 2
	อัครพล  007.tif
	อัครพล  008.tif
	อัครพล  009.tif
	อัครพล  010.tif
	อัครพล  011.tif
	อัครพล  012.tif
	อัครพล  013.tif

	Chapter 3
	อัครพล  014.tif

	Chapter 4
	อัครพล  015.tif

	Chapter 5
	อัครพล  016.tif

	Bibliography
	อัครพล  017.tif




