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ABSTRACT

Recently, we have found many application of GPS receiver such as map operation,
surveing or car navigation system. This paper is a project uses GPS receiver apply for operating
with AVR microcontroller to keep data as latitude and longitude form .Result of this will
present on display program which show differentiate as lines of the way form between
reference line and any lines we want to compare.

To go forward ,waypoint keeper using GPS will be benefit for developer
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NN 2.1 UHAITHAYDY NMEA - 0183 Output Messages

NME Record Description

$GPGGA Standard output message for detailed position information
$GPGSA GNSS DOP and active satellites

$GPGSV GNSS satellites in view and including signal strengths
$GPGLL Geographic position - latitude/longitude

$GPRMC Combination message of position and velocity
$GVTG Standard output message for velocity

$PGRME

$PGRMZ

$GPRTE

$GPRMB
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Name Example Units Description

Message ID SGPGGA GGA protocol header

UTC Time 102610 hhmmss.sss

Latitude 1343.5522 ddmm.mmmm

N/S Indicator N N=north or S=south

Longitude 10046.5571 dddmm.mmmm

E/W Indicator E E=cast or W=west

Position Fix Indicator « 1

Satellites Used 04 Range O to 12

HDOP 4.1 Horizontal Dilution of Precision
MSL Altitude » 322 Meters

Units M Meters

Geoid Separation b 26.0 Meters

Units M Meters

Age of Diff. Corr. second Null fields when DGPS is not used
Diff. Ref. Station ID

Checksum 2D

CRLF End of message termination

GGA - Global Positioning System Fixed data

$GPGGA,102610,1343.5522,N,10046.5571 ,E,1,04,4.1,32.2,M,-26.0,M,,*5D

] v
A15199 2.3 LAAIAITNEM SN UAR N

Value Description

0 Fix not available or invalid

1 GPS SPS Mode, fix valid

2 Differential GPS, SPS Mode, fix valid
3 GPS PPS Mode, fix valid
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Name Example Units Description

Message 1D $GPGLL GLL protocol header

Latitude 1343.5499 ddmm.mmmm

N/S Indicator N N=north or S=south

Longitude 10046.5585 dddmm.mmmm

E/W Indicator E E=east or W=west

UTC Time 103218 hhmmss.sss

Status A A=data valid or V=data not valid
Checksum A*44

CRLE End of message termination

GLL - Geographic Position - Latimde/Longjtude

$GPGLL,1343.5499,N,10046.5585.E,103218,A,A*44

3199 2.5 wansgiluvuveateyasia GPGSA

Name Example Units Description

Message ID $GPGSA GSA protocol header

Mode 1 A

Mode 2 3

Satellite Used « 08 Svon Channel 1

Satellite Used « 10 Svon Channel 2

Satellite Used a 28 Sv on Channel 12

PDOP 4.6 Position Dilution of Precision
HDOP 4.0 Horizontal Dilution of Precision
VDOP 1.0 Vertical Dilution of Precision
Checksum *34

CRLF End of message termination

GSA — GNSS DOP and Active Satellites

$GPGSA,A3,,,,08,,10,13,,28,,,,4.6,4.0,1.0%34
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The Stack Pointer — SP
T4 AT90S4434/8535 92195 eimosyu1n 80 2 @2 luduniis $3E uag $3D iy
Y 4 ]
STACK POINTER  1a8STACK POINTER 92 lfafunvi SRAM Iasazfoadinismmnua

fMunusvesreanudmez 1y STACK nounsziilu1dau

15 14 13 12 11 10 9 8
2 % 2 = = r SP9 SP8
SP7 SP6 SP5 Sp4 SP3 SP2 SP1 SPO
7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W
initial 0 0 0 0 0 0 0 0

EEPROM Read /Write Access
' ' t 3 t o
$241981UD9A15191099030  EEPROM 9208115199 2.5-4 ms Tasaziuegiu Vee
b4 * H v
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The EEPROM Address Register-EEARH and EEARL

15 14 13 12 11 10 9 8

- - - - - - - EEARS

EEAR7 EEAR6 | EEARS | EEAR4 | EEAR3 | EEAR2 EEAR! | EEARO

i 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
initial 0 0 0

S9a1n0s EEARHUAE EEARL 1 u 53mmesnldlumstmmuadunisdoyalu

EEPROM lasainsasdumuele 0-255/511

The EEPROM Data Register-EEDR

MSB LSB
7 6 5 <4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
initial 0 0 0 0 0 0 0 0

Bit 7..0-EEDR 7..0:EEPROM Data
aa sAq Y < Y a = o v A
ud]ui%mﬂmwh‘lumimumagaw%zwauaa’lu EEPROM @14 AN UIN

o aAa 4 = . A o J kY A
fmualusiawes uaz ldlumsipudeyaielimssudeyafieglUEEAR

The EEPROM Control Register -EECR

= 2 - = EERIE | EEMWE | EEWE EERE
7 5 4 3 2 1
R R R R R R R R
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Bit 7..4 —Res: Reserved Bits
Bit 3 -EERIE: EEPROM Ready Interrupt Enable
§lufinildlums Enable Interrupt &riinid el 1 Funs Enable Interrupt
81u¥1 0 i@lu M3 Disable Interrupt
Bit 2-EEMWE:EEPROM Master Write Enable
i Enable M3Foudoynasly EEPROM iiodin EEMWE gniaiiu 1
s2flums Enable m3iSoudoyn aaluEEPROM iiadoinsidoudoyansly EEPROM 1z
Foaiadin EEWE 19iilu1 melu 4 Clock vesdayanannitnmdsniniin EEMWEgmidmiiu
1 uAddn EEMWE grindedifiu 0 msiFaiin EEWE a2 lifinn Feiin EEMWE azgn
inavsiilu 0 nasIngnia 4 Clock
Bit 1 -EEWE: EEPROM Write Enable
53 1in Write Stobe 114 ou s o3yanelu EEPROM Tasiiio DATA uag
ADDRESS Wioufiazifoudoyansly EEPROM fin EEWE szdaiiiul iofsudoyansly
EEPROM launmiidoudoyanslu EEPROM situnoui
1. -iin EEWE Tsniiu 0
2. o1 ADDRESS a9lu EEARL 11a2 EEARH

(W1 DATA 9914 EEDR

2

4. iaiin EEMWE Tu33aimes EECR
5. el 4 Clock woadyanaininT nendenniin EEWME gnida 93des
iadin EEWE Wi 1
Bit 0-EERE:EEPROM Read Enable
FufinRead Stobe i 19 lumssudoynluEEPROM iiladosnssiudoynnn
EEPROM 92@paifsudumiisiigesmssunsluiiaines BEAR uaziiaiin EERE deiin
EEREQnnae3iiiu 0 uﬁm’iéuﬁmhu’mmmmsa'm unzdoyazeglusTmans EEDR
Aeuiiszgmdoyann EEPROM Y}ﬂﬂ?ﬂﬂ%éf@@ﬂi’mﬁ’ﬂ‘uﬁﬂ EEWE 711 CPU I

9y
1 @ o Yy a a
agluduppums@eudoya mnzwmlninamsianain

MSADMIUVVIYNINVBI AVR
MIADAITOYNIUUUETI IATIA (Serial Peripheral Interface)
s A 3
TululnsaeuInsames AT0S4434/AT90S8535 lasaldmsdeasuuy SPI Fudums
4 a v A < A ~ vAa o dy
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Tsunsupushurdadumaadlurennud

.include "8535def.inc"
.org  $000
jmp RESET ;Reset Handle

« sk 3k e s s sk ok ok ok sk sk sk sk sk sk sk kol sk ko i ik sk skok sk skokok S skekok ok k ok kR ok sk skoiok SRR oK R SOk R KRR ROk R ROk X
>

¥ PROGRAM FOR GPS KEEP DATA

- 3k s ke ok sk sk sk ok ke sk sk ok sk skok Sk sk sk sk sk ik sk lkokokolk dkok sk sk kool stk sk skl sk sk ki ik sk ok kol siokol sk sk kokoleokok SOk ok koK
£

.def temp  =rl9

RESET: 1di temp,low(RAMEND)

out SPL,temp ;init Stack Pointer Low

Idi  temp,high(RAMEND)

out SPL+1,temp ;init Stack Pointer High

.DEF TEMPI1 P vk
.DEF R EMPTY = R21
.DEF R_COMPAIR = R22
.DEF BUFFERI ~ = R23
EQU PORT EE = PORTC
EQU DDR EE = DDRC
EQU PIN_EE = PINC
EQU BITZSCL -+ 1
EQU BIT.SDA: ' =i

LDI R_COMPAIR,0XAE
LDI BUFFERI ,0XA0

CLR ZH

CLR ZL

CLR YH



CBI
CBI
CBI
CBI
LDI
ouT
SBI
SBI
LDI
RIMP

UCR,RXCIE
UCR,TXCIE
UCR,UDRIE
UCR,CHRY
R17,103
UBRR,R17
UCR,RXEN
UCR,TXEN
R21 ,0X01
WARM

;clear global interrupt
;elear rx interrupt

;clear tx interrupt

iclear data empty interrupt

;send 8 data

;baud 4800 at SMHz Xtal
iset pin rx as serial RX

;set pin tx as serial TX

» 3k e st seode sl e ko sl sk iRk gl s foioR okl ok sgolokoidok Sloiojol sokoiol
>

>

SELLECTION DATA PART 1 ¥

+ cgekodoteioolokod sk ool tok ol ook ok 3ok Okl ook dokoiolokoloR ook gokolok Soiok g
s

RX232 :

OR_0

OR1

OR2

SBIS
RIMP
N
CPI
BREQ
RET

: SBIS

CPI
BREQ
BRNE

: SBIS

: SBIS

USR,RXC
RX232
R20,UDR
R20,'N'
OR 0

USR,RXC
OR 0
R20,UDR
R20,";
ORI1
OR_0
USR,RXC
ORI
R20,UDR
R20,'1’
OR2
ORI
USR,RXC
OR2

;wait until have data in buffer

;read data from bufter

;wait until have data in buffer

;read data from buffer

;wait until have data in buffer

;read data from buffer

;wait until have data in buffer



IN R20,UDR
CPI R20,'0"
BREQ  OR3
BRNE  OR2

OR3 : SBIS USR,RXC

RIMP  OR3

IN R20,UDR
CPI R20,'0'
BREQ  OR4
BRNE  OR3

OR4 : SBIS USR,RXC

RIMP OR4
IN R20,UDR
RET

54

;read data from buffer

;wait until have data in buffer

;read data from buffer

;wait until have data in bufter

:read data from bufter

« 33 o o e s s e s ool s e sbe s e e sk s oo ik s il o okok Sofe ol ok o kR ok ok dokok ok
?

: INITIAL PART 1

*

« ok ook sk geosk ok sjofok R kool okodoR ok ok ek sioaioR R kol sSokogodok R ik ook Sokokok
b

WARM : LDI XL,0X60

START: LDI ZH,0X00

LDI ZL,0X00

CHECK: RCALL RX232

CPI

R20,'$'

BREQ  CHECKI1

BRNE  CHECK

CHECK1: RCALL RX232

CPI

BRNE
CHECK2 : RCALL
CPI

BRNE
CHECK3 : RCALL
CPI
BREQ
BRNE

R20,'G'

CHECK2
CHECK1
RX232
R26.'P'
CHECK3
CHECK2
RX232
R20,'G'
CHECK4
CHECK



CHECK4 :

CHECKS :

CHECKZ7 :

CHECKS :

RCALL
CPI

BRNE
RCALL
CPI

BRNE
RCALL
CPI

BRNE
RCALL
CPI

BRINE
RCALL
CPI
BREQ
BRNE

RX232
R20,L'
CHECKS5
CHECK
RX232
R20,L'
CHECK6
CHECK

R20:¢
CHECK7
CHECK

R20,'3'
PREFIX
START

- 2fe e e e ok ke st ok st sk sk ol ke sk ksl desiokode stokolololok ke kol ook seoleolkok kb ok Xk
’

il

TEMPORARY DATA PART 1

*

« e ook e sk ok ki ok e ok sk i ol ke sk stole okt olokoR ook loR kol okokok kolokok
’

PREFIX :

PREFDY_I:

LOOP :

LDI
ouT
ouT
ouT
SBI
SBI
SBIC
RIMP
INC
RIMP
RCALL
ouT
ouT

R20,"!
EEARH,ZH
EEARL,ZL
EEDR,R20
EECR,2
EECR, 1
EECR,1
PREFIX 1
7

LOOP
RX232
EEARH,ZH
EEARL,ZL

;assign address eeprom 0000h

;set bit2 eemwe of dder

;assign address eeprom 0000h
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LOOP1:

ouT
SBI
SBI
SBIC
RIMP
CPI
BREQ
INC
RIMP

EEDR,R20
EECR,2
EECR,1
EECR,1
LOOP1
R20A’
KEPT
ZL
LOOP

;set bit2 eemwe of dder

Rk dRoloRoR ok R R ROR JOR ROk ok S8 ok skt ok ok Rk ok s R
3

>

SEND DATA TO MEMORY INTERFACE PART 1 *

-**’Iﬁ*********************************************
H

KEPT :

LOOP4 :

CLR
CLR
SBIC
RIMP

LDI
SBIC
RIMP
ouT
ouT
SBI

RCALL
DEC

ZH
7L
EECR,EEWE
LOOP4
EEARH,ZH
EEARL,ZL
EECR,EERE
R20,EEDR
R20,"
K
YY
ZL
LOOP4
7
R16,0X03
EECR,EEWE
KK
EEARH,ZH
EEARL,ZL
EECR,EERE
R20,EEDR
YY
R16
Kt

;00H

;00H

;SET BIT ENABLE

;00H
;00H
;SET BIT ENABLE
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EECR,EERE ;SET BIT ENABLE

INC ZL
RIMP KK
K 1: INC 4D
KK _1: SBIC  EECREEWE
RIMP KK I
OUT  EEARHZH ;00H
OUT  EEARLZL ;00H
SBI
N R20,EEDR
CPI R20,")
BREQ K 2
INC 7L
RIMP KK 1
b ie e
KK 2 : SBIC  BECREEWE
RIMP | KK 2
OUT = EEARH,ZH  :00H
OUT EEARL.ZL ;00H
SBI EECR,EERE
N R20,EEDR
CPI R20,".
BREQ “_K 3
RCALL YY
INC 7L

RIMP  KK.2

K 3: INC ZL
LDI R16,0X03

KK 3: SBIC  EECREEWE
RIMP KK 3
OUT ELaRi,ZH
OuUT EEARL,ZL
SBI EECR,EERE
IN R20,EEDR
RCALL YY
DEC: - Ri6
BREQ STAR

;SET BIT ENABLE

?

;06H

;00H

;SET BIT ENABLE
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INC 7T
RIMP KK 3

e dofofesk iR st st oot ok ek ok gk RoRoR sk ok ok ok R sl O R ok Sl ok R ok
3

MEMORY INTERFACE PART 1 b

;****************************************************

STAR : RCALL DELAY 4SEC ; DELAY FOR WAITING 4 SEC.
RIMP  START

BEGIN : RCALL DELAY :DELAY FOR START
SBI DDR_EEBIT SDA
SBI DDR_EEBIT SCL
SBI PORT_EE,BIT SDA
SBI PORT EEBIT SCL
RCALL WRITE_BYTE
RET

< e skoke s skeokeok ket sdeododol ke kol ok sk ok ok sk sk kot e kol e stk kool ookl lok koleok sk kokok ko
>

i WRITE BYTE i

>

<k eodeoke seofestestore stk skokoR skok ok kol sokokolk skolokooRok ke sk kR R ke okofok ook ok ok bk ok ok
?

WRITE BYTE: CBI PORT EEBIT SDA ;start condition

CBI PORT EE.BIT SCL
MOV TEMP,BUFFER1 ;write command
RCALL TX BYTE
RCALL ACKNOW ;wait acknowledge
BRCS WRITE BYTE
MOV TEMP,YH ;address high
RCALL TX BYTE
RCALL ACKNOW ;wait acknowledge
BRCS  WRITE BYTE
MOV TEMP,YL ;address low
RCALL TX BYTE
RCALL ACKNOW ;wait acknowledge
BRCS  WRITE BYTE

MOV TEMP,R20 ;data

RCALL TX BYTE

RCALL ACKNOW ;wait acknowledge

BRCS WRITE BYTE



CBI
SBI
SBI
RCALL
OUT
ADIW
SBRS
RET
RCALL
RET
LOOPS : CP
BREQ
LDI
LDI
INC
INC
RET
LOOP6: RIMP

PORT EE,BIT SDA
PORT EE,BIT SCL
PORT EE,BIT SDA
DELAY

DDRA R20

Vi1

YH,3

LOOPS5

;stop condition

BUFFER1,R_ COMPARE ; BUFFER =R_COMPAIR(0XAE)

LOOP6
YH,0X00
YL,0X00
BUFFER1
BUFFER1

EE_PROM2

; BRANCH FOR EEPROM GROUP 2

- 3k e skeskodok ok sk Ok s sk sk ok sk ok sk T kolok ok ket ook R Sokokokolkokokok skokololokokok eokok
3

i CHECK BIT ACKNOWLEDGE BIT f

;CARRY = 1: FAIL
;CARRY = 0: PASS

*

*

« e sk ok sk kotok e sokokoskokstok sk kokok okokokeolor sk ok R SekoRoR Seokokokolololok ok R odok ok
3

ACKNOW: CBI
SBI
SEC
681
SBIS
CLE
CBI
SBI
RET

DDR_EE,BIT SDA
PORT EE,BIT SDA

PORT EE,3IT SCL
PIN_EE,BIT SDA

PORT EE,BIT SCL
DDR_EEBIT SDA

;BIT _SDA input port

;BIT _SDA output port
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SotosoloRoR R ROk ORIk R IR ORI IOk ROk ool Rl ok ok
’
R TX 1BITE TO 24256 b
ook ok ol oo RO ORI OR R R R KR 3O I ROl R R R Rk K
;

TX. BYTE : LDI TEMP1,0X08

TX BYTE1: SBI PORT EEBIT SDA ; set sda
LSL TEMP
BRCS TX BYTE2 ;branch if carry carry flag set

CBI  PORT EEBIT SDA
TX_BYTE2: SBI  PORT EEBIT SCL
CBI  PORT EEBIT SCL
DEC  TEMP1
BRNE TX BYTEL
RET

+ a3 o s aloRRogoR sl o ool g dedoRoR ook ol ol oioiogoioR kool koo kEokeR ok
>

;¥ RX 1 BYTE FROM 24256 *
T R
RX BYTE: CBI  DDR EEBIT SDA

SBI - PORT BEBIT SDA  ;sdais high

LDI -~ TEMP,0X00

LDI  TEMPL,0X08
RX BYTE1l: SBI  PORT_EEBIT SCL  :scl is high

SEC

SBIS  PIN.EEBIT SDA

CLC

ROL  TEMP

CBI  PORT EEBIT SCL

DEC  TEMP1

BRNE RX BYTEIL

SBI  DDR_EEBIT SDA

RET

<k e sfe e e e st ok sk sfe e sk sfe losk kel kool ok e otk stokole st lokok ol tololkok solokoR SJokok R kok
>

pos DELAY TIME FOR START *

« e ofe ok e sk sk e sk ode ek sk stk ok ok stk s ke steofe sk kokok okt sdeokok sl kolokol sk kokokoloR Sokok ok
’

DELAY: PUSH R26



PUSH R27
LDI R27,0XFF

DEL2: LDI R26,0XFF
DEL1: DEC R26
BRNE DEL1
DEC R27
BRNE DEL2
POP R27
POP R26
RET

DELAY 4SEC:LDI R17,0X2F

DLY:1 : LDI RI30X05#
DLY 2 : LDI RMHF
DLY 3 : DEC /pfo
BRNE DLY. 3
DEC RIS
BRNE DLY 2
DEC  RI17
BRNE DLY 1

DELAYV : [LDI R17,0X2F

DLY4 LDI R18,0X0FF

DLY5 LDI R19,0X0FF

DLY6 DEC R19
BRNE DLY6
DEC RI8
BRNE DLYS
DEC R17
BRNE DLY4
RET

RETURN : OUT DDRA,R14
ouT DDRB,R11
RIMP WARM
Y ST X,R20
INC XL
CPI XL,0X76
BREQ CHECK REPEAT



RET

CHECK.REPEAT: LDI
LD
LD

LDI
LD
LD

QQ: D)
ST
ST
LDI
ST
ST
LDI

TT: LD
INC
CPI

RCALL
RIMP

XL,0X69
R15,X+
R14,X

XL,0X74
R12,X+
RILX

RI5.RI12
QQ
R14,R11
RETURN

XL,0X69
X+R15
X+R14
XL,0X74
X+,R12
X+R11
XL,0X60

R20, X
XL
XL,0X77
RETURN
BEGIN
IT

sk s bk sofok sk skolok ok kol ikl skolokb k3 el ok ok ke blok
»

>

DATA OPERATION PART 2 *

Lt steop st sefoR ek e foRof R SR ook kR doRoRlokoloitoRslololookOKOR ok kkoR
k4

EE_PROM2 : LDI
LDI
LDI
CLR

R_COMPAIR,0XAE
BUFFER1 ,0XA0
R21 ,0X01

ZH
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CLR
CLR
CLR
RIMP

ZL
YH
YL
I WARM

« g st oo ootk foR ok ook FoRoiol ook gokek ok ok goioRodok SokoR ok R

SELLECTION DATA PART2 *

- s e e s o sk e ook sk ek solokos ol sk sotokodok ok ok ko soRR ok kolokoR
s

1 RX232

I OR 0

I ORI

I OR2 :

: SBIS

RIMP
IN
CPI
BREQ

: SBIS

SBIS
RIMP
IN
CPI
BREQ
BRNE

USR,RXC
I RX232
R20,UDR
R20,N!
L OR 0

USR,RXC
1 OR 0
R20,UDR
R20,!

I ORI

1 OR 0

USR,RXC
I OR1
R20,UDR
R20,1"
1 OR2
I ORI

USR,RXC
1 OR2
R20,UDR
R20,'0’
I OR3
1 OR2

;wait until have data in buffer

:read data from buffer

;wait until have data in buffer

read data from buffer

;wait until have data in buffer

;read data from buffer

;wait until have data in buffer

;read data from buffer
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I OR3 : SBIS USRRXC ;wait until have data in buffer
RIMP 1 OR3
IN R20,UDR iread data from buffer
CPI  R20,0'
BREQ I OR4
BRNE I OR3

I OR4 : SBIS USR,RXC ;wait until have data in buffer

RIMP I OR4
IN R20,UDR ;read data from butfer
RET

= e iR ootk ok skokoloRoR sk JoRoReoloR R ook ok ooRORoR ook R Reiokook
>

: INITIAL PART 2

e o e e seofeosdoofe koo sof e ook s ok g ok ok ok e e iRk ook ok ok ok

I WARM : LDI XL,0X60

I START : LDI ZH,0X00

LDI Z1.,0X00

I CHECK :RCALL I RX232

I CHECK]1 :

I CHECK2 :

I CHECKS3 :

CPI R20,'$'
BREQ I CHECKI
BRNE 1 CHECK
RCALL I RX232
CPI R20,'G'
BREQ I CHECK2
BRNE I CHECK
RCALL I RX232
CPI R20,P'
BREQ I CHECK3
BRNE I CHECK
RCALL [ RX232

CPI R20,'G’
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I CHECKA4 :

I CHECKS :

I_CHECKS :

I CHECK7:

BREQ
BRNE
RCALL
CPI
BREQ
BRNE
RCALL
CPI
BREQ
BRNE
RCALL
CPI
BREQ
BRNE
RCALL
CPIL
BREQ
BRNE

I CHECKS :RCALL

CPI
BREQ
BRINE

I CHECK4
I CHECK
I RX232
R20,'L’
I_CHECKS
1 CHECK
I RX232
R20,L'
I_CHECKS6
1 CHECK
I RX232
R20,",

I CHECK?
I CHECK
1 RX232
R20,'1’
1_CHECKS
I_START
1 RX232
R20,3'

I PREFIX
I START

« 3 3 e ke s ke e e ook sk sk ke b e e sk i el sl i il R etk e ko dok sk ROk Okok ok
k4

; TEMPORARY DATA PART2 -

= ek ek s ol feokofok sk ke folsk ke skologeok okl kol kolok ok ook ok ololok seokokokok
?

I PREFIX :

I PREFIX 1:

I_LOOP

LDI
OouT
ouT
ouT
SBI
SBI
SBIC
RIMP
INC
RIMP

: RCALL

R20,"

EEARH,ZH ;assign address eeprom 0000h
EEARL,ZL

EEDR,R20

EECR,2 ;set bit2 eemwe of dder
EECR,1
EECR,1

1 PREFIX 1

ZL

1 LOOP

I RX232
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1 LOOP1

ouT
ouT
ouT
SBI
SBI

: SBIC

RIMP
CPI
BREQ
INC
RIMP

EEARH,ZH ;assign address eeprom 0000h
EEARL,ZL

EEDR,R20

EECR,2 :set bit2 eemwe of dder
EECR,1
EECR,1

I LOOP1

R20,'A'

I KEPT

VAL

I LOOP

= s e sk sk e ok ok todeodok sk koiololosokok ok kol fokaelokookosiol ok sk sk olokoiolok
>

b

SEND DATA TO MEMORY INTERFACE PART 2 *

< etk ok sfodofolok slokok sfeokofeslokesteleolosk stololok skokolololkoklok stolololokolokolokolokoiok
»

I KEPT:

I LOOP4 :

LK

I KK:

CLR
CLR
SBIC
RIMP
ouT
ouT
SBI

LDI
SBIC
RIMP
ouT
ouT
SBI

RCALL

ZH
7L

EECR,EEWE

1 LOOP4

EEARH,ZH  00H
BEARLZL  ;00H
EECREERE SET BIT ENABLE
R20,BEDR

R20 "

1K

LYY

71

1 LOOP4

ZL

R16,0X03

EECR,EEWE

I KK

EEARHZH  ;00H
EEARLZL  ;00H
EECR,EERE ;SET BIT ENABLE
R20,EEDR

1YY
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LK
1 KK 1:

1K 2:
[PKK 2:

1K 3

1 KK 3:

DEC  RI6

BREQ 1K 1

NG 7T

RIMP I KK

INC 7L

SBIC  EECR.EEWE

RIMP IKK 1

OUT  EEARHZH  ;00H
OUT  EBEARLZL ;00H

SBI EECR,EERE

INC
LDI
SBIC
RIMP
OUuT
ouT
SBI

RCALL

R20,EEDR

R20,;

1 K2

7L

f KK _1
77,
EECR EEWE
KK 2
EEARH,ZH
EEARL ,ZL
EECR,EERE
R20,EEDR
R20,.
1K 3
1YY
7L
1 KK 2
7L
R16,0X03
EECR,EEWE
1 KK 3
EEARH,ZH
EEARL,ZL
EECR,EERE
R20,EEDR
1YY

;SET BIT ENABLE

;00H
;00H
;SET BIT ENABLE

;00H
;00H
:SET BIT ENABLE
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DEC R16
BREQ I STAR
INC 7L

RIMP  1XKK 3

Lskokok ok stk ok ok R R RO ORISR IoR S RSOk OB SOROR R R OR O KR SR K SRk KR
b

; MEMORY INTERFACE PART 2 *
ShivlolooR ok ook kbbb sk foRob ookl ok
I STAR : RCALL DELAY 4SEC ;DELAY FOR WAITING 4 SEC.
RIMP I START

I BEGI: RCALL DELAY ; DELAY FOR START
SBI DDR_EE,2
SBI DDR _EE,3
SBI PORT _EE,2
SBI PORT. EE+3

RCALL [ _VWRIPE BYTE
RET

» 3 sfeoge ook eododoRok ok ok O% okl ol 3otk seogokogokaoko ok 3ok sgoR goRgoR JoR ok
>

o WRITE BYTE A

& kool s oo o ok o ook ek e skok okl sl sl e ool ook ook selokok Aok sokok ok ok Bk ok
>

I WRITE BYTE: CBI PORT EE,2 ;start condition
CBI PORT _EE3
MOV  TEMP,BUFFER1 ;write command
RCALL I TX BYTE
RCALL I ACKNOW ;wait acknowledge
BRCS 1 WRITE BYTE
MOV TEMP,YH ;address high
RCALL I TX BYTE
RCALL I ACKNOW ;wait acknowledge
BRCS 1 WRITE BYTE
MOV TEMP, YL :address low
RCALL I TX BYTE
RCALL I ACKNOW ;wait acknowledge
BRCS 1 WRITE BYTE
MOV TEMP,R20 data



RCALL
RCALL
BRCS
CBI
SBI
SBI

I TX BYTE

I ACKNOW ;wait acknowledge
I WRITE BYTE

PORT EE2

PORT EE,3 ;stop condition
PORT EE.2

RCALL DELAY

ouT
ADIW
SBRS
RET

DDRA,R20
YL,1
YH;3

RCALL I _LOOP5

RET
1 LOOP5 : CP
BREQ
LDI
LDI
INC
INC
RET
1 LOOP6 : LDI
OUT
RIMP

BUFFER1,R_COMPAIR ;BUFFER =R_COMPAIR(0XAE)
1 LOOP6

YH,0X00

YL,0X00

BUFFERI

BUFFERI

R16,0XF0
DDRA,R16
1 LOOP6

ke ek o e st ok ok sk e s o sk Bl e e ke sk ke e lofeR ok s ke sk ke kol k e e e sl el lok ot kR R R ROR
>

;CARRY = 1: FAIL
;CARRY = 0: PASS

% CHECK BIT ACKNGWLEDGE BIT %

*

*

ek sk seode o e sk s ke e s o e o o e b e ol e e ol se e e e e ol ok dle sl Bk ok e e sl sl ol el R sl kR OROR
’

I ACKNOW: CBI
SBI
SEC

DDR _EE,2 ;BIT_SDA input port
PORT _EE,2
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SBI PORT _EE,3

SBIS PIN_EE,2

CLC

CBI PORT EE.3

SBI DDR EE,2 ;BIT_SDA output port
RET

-***************************************$************
>

o TX 1 BITE TO 24256 *

k]

.***************#*****************i*#****************

I TX BYTE: LDI  TEMP1,0X08
I TX BYTEl: SBI  PORT EE,2 ;set sda

LSL TEMP
BRCS #YTX BYIE2 :branch if carry cary flag set

CBI ~ PORT EE2
I TX BYTE2: SBI  PORT EE3
CBI PORT EE3
DEC ~ TEMPI
BRNE I TX BYTEI
RET

-*****************************#**********************
H

i RX 1 BYTE FROM 24256 i

>

;****************************************************
I RX BYTE: CBI  DDR EE,2

SBI  PORT EE2 ;sdais high

LDI  TEMP,0X00

LDI  TEMPI1,0X08
I RX BYTEl: SBI  PORT EE3  jscl is high

SEC

SBIS PIN_EE2

CLC

ROL  TEMP



CBI PORT EE.3

DEC TEMP1

BRNE I RX BYTEI

SBI DDR EE,2

I RETURN : OUT DDRA,R14

ouT DDRB,R11

RIMP 1 WARM

LY Yo oS X,R20

INC XL

CPI XL,0X76

BREQ I CHECK REPEAT

I CHECK REPEAT: LDI _XL,0X69
LD  RI5X+
aD_ JRifS%
LDI  XL,0X74
LD  RI2X+
1Dy Ribky
CP  RISRI2
BRNE 1_QQ
CP  RI4RIL

BREQ 1 RETURN

1QQ: INC
OuUT
LDI

ST

s

ST

ST

RO

ODRB,RO

XL,0X69
X+,RI15
X+,R14
X+,R12
X+,R11
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LDI  XL,0X60
I TT: LD R20, X

NG R

CPI XL,0X77

BREQ I RETURN

RCALL I BEGIN

RIMP  LTT
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346 3k o8 M ok o e ok e o sk x 3 e ok e ok e ok ke e e e e e sk e e e ol ok sk ke kel sk i ke ok ik sl ol ol e kol R sl Rl R SR R kR TR R OR-
Type DATAGPS
Lat As String * 10
Lon As String * 10
crlf As String * 2

End Type

Dim i As Integer
Dim X As Single
Dim Y As Single
Dim Z As Single
Dim Xa, Ya As Single
Dim Xb, Yb As Single
Dim Xe¢, Yc As Single

Dim Px, Py As Single

Dim Plotx As Single, Ploty As Single
Dim Pxa, Pya As Single

Dim Pxb, Pyb As Single

Dim Pxc, Pyc As Single

Dim dataVarl As String

Dim CurrentPosition As Integer

Dim iFileNum As String

Dim Chk As Integer

Dim Buff As Variant

Dim data As String

Private Sub Command]l_Click()
Unload Me
End Sub

Private Sub Command?2_Click()

Dim dataVarl As DATAGPS, CurrentPosition As Integer
Xa = 100459
Ya=1344.5



Xb =10047.1
Yb =1343.9
Xc =10045.9
Ye = 13425
Pxa=0
Pya=0

Pxb =800
Pyb=0
Pxc=0

Pyc =600

Dim FileNum As Integer
FileNum = FrecFile
With CommonDialog]
.DialogTitle = "Load Data to Plot"
.CancelError = False
Filter = "All File(*. ¥)|* *"
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
sFile = .FileName
End With
Close
Open CommonDialog1.FileName For Binary As #1
FileSize = LOF(1)

CurrentPosition = 1
Do
Get #1, CurrentPosition, datavarl
Picture1.PSet (Plotx, Ploty), QBColor(12)
Text2. Text =X
Textl. Text=Y
"Textd. Text = Format(dataVarl. Time, ("##:##:4#")

CurrentPosition = Seek(1)



Y = dataVarl.Lat

X = dataVarl.Lon

Picture1.PSet (Plotx, Ploty), QBColor(9)
Px =Pxb - Pxa
Py =Pyc - Pya
Plotx = Pxa + (((X - Xa) * Px)/ Abs(Xb - Xa))
Ploty = Pya + (((Ya - Y) * Py)/ Abs(Yc - Ya))
Text3.Text=Y & " ," & X & Text3. Text
Loop Until CurrentPosition >= LOF(1)
Close #1
End Sub

Private Sub Command3_Click()

If MSComm 1.PortOpen Then
MSComm1.PortOpen = False
Command3.Caption = "DisConnect"

Else
MSComm1.PortOpen = True
Command3.Caption = "Connect”

End If

Xa=10045.5
Ya=1344.5
Xb =10047.9
Yb = 1343.9
Xc=10045.5
Ye =1342.5
Pxa=0
Pya=0

Pxb = 800
Pyb=0
Pxc=0

Pyc = 600

On Error Resume Next

5



MSComm1.CommPort = 1
MSComm 1.Settings = "19200,N,8,1"
MSComm1.PortOpen = True
MSComm1.InputLen = 1

MSComm 1.InBufferCount = 0

Do
DoEvents
Textl. Text=""
Text2. Text =""
Text3. Text =""
Do
DoEvents
Lat = MSComm 1.Input
If Lat ="." Then Exit Do Else
Textl.Text = Textl. Text + Lat
Loop
Text3.Text = Text3.Text + Textl.Text

Y = Textl.Text

Do
DoEvents
Lon = MSComm1.Input

If Lon = Chr(13) Then Exit Do Else
Text2.Text = Text2.Text +Lon

Loop
Text3.Text = Text3.Text + Text2.Text
X = Text2.Text

Do
DoEvciis
data = MSComm1.Input
Text3.Text = Text3.Text & data
Loop Until data = Chr(13)
Picture1.PSet (Plotx, Ploty), QBColor(12)
Y = Text1l.Text

X = Text2.Text

7%



Px =Pxb -Pxa
Py =Pyc - Pya
Plotx = Pxa + (((X - Xa) * Px) / Abs(Xb - Xa))
Ploty = Pya + ({((Ya - Y) * Py)/ Abs(Yc - Ya))
DoEvents

Loop

End Sub

Private Sub Command4 Click()

If MSComm1.PortOpen = True Then
MSComm1.PortOpen = False
Command3.Caption = "DisConnect"

End If

End Sub

Private Sub Form_Load()
"Xa =9950.1 ' Scale of area to plot
'Ya = 1455.55
'Xb =10150.1
'Yb = 1455.55
X¢ =9950.1
"Ye = 1255.55
"Pxa=0 ' Scale Of monitor Display
Pya=0
'Pxb = 800
Pyb=0
Pxc=0
'Pyc = 600

Timerl.Interval = 10

Picturel.DrawWidth = 5

Picture 1.DrawMode = 13

Picture1.ScaleMode =3
End Sub
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Private Sub mnuAbo_Click()

MsgBox "Anuphong Thongbandit 2M 43015852 " & Chr(13) _

& "Yuttakamn Dumrichop 2M 43015835", vbOKOnly, " Waypoint Keeper Using GPS"
End Sub

Private Sub mnuCon_Click()
Xa=10045.5
Ya=1344.5
Xb=10047.9
Yb = 1343.9
Xc =10045.5
Ye =1342.5
Pxa=0
Pya=0

Pxb = 800
Pyb=0
Pxc=0

Pyc = 600

On Error Resume Next
MSComm1.CommPort = 1
MSComm1.Settings = "19200,N,8,1"
MSComm1.PortOpen = True
MSComm1.InputLen = 1
MSComm1.InBufferCount = 0

Do

DoEvents
Textl. Text=""
Text2. Text =""
Text3.Text=""

Do
DoEvents
Lat = MSComm1.Input

If Lat = "" Then Exit Do Else

Textl. Text = Textl. Text + Lat



Loop
Text3.Text = Text3.Text + Text1.Text
Y = Textl.Text
Do
DoEvents
Lon = MSComm 1.Input
If Lon = Chr(13) Then Exit Do Else
Text2.Text = Text2.Text + Lon
Loop
Text3.Text = Text3. Text + Text2.Text
X = Text2.Text
Do
DoEvents
data = MSComm 1.Input
Text3. Text = Text3.Text & data

Loop Until data = Chr(13)

Picture1.PSet (Plotx, Ploty), QBColor{10)
Y = Textl.Text
X = Text2.Text
Px=Pxb -Pxa
Py =Pyc - Pya
Plotx = Pxa + (((X - Xa) * Px)/ Abs(Xb - Xa))
Ploty = Pya + (((Ya - Y) * Py)/ Abs(Yc - Ya))
DoEvents
Loop
End Sub

Private Sub mnuContens Click()
Dim nRet As Integer
If Len(App.HelpFile) = 0 Then
MsgBox "Unable to Display Help Contents." &
"There is No Help associated with this project.”, vbInformation, Me.Caption
Else
On Error Resume Next

If Err Then
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MsgBox Emr.Description
End If

End If

End Sub

Private Sub mnuDis_Click()

If MSComm 1.PortOpen = True Then
MSComm1.PortOpen = False

End If

End Sub

Private Sub mnuExit_Click()
Close #1
Unload Me

End Sub

Private Sub mauLoad Click()
With CommonDialogl
.DialogTitle = "Load Picture"
.CancelError = False
Filter = "All File(*.#)|* *
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
sFile = FileName
End With
Close
Open CommonDialog1.FileName For Input As #1
FileSize = LOF(1)
Picture1.Picture = LoadPicture(CommonDialog1.FileName)
Close #1
End Sub

Private Sub LoadNewDoc()
Static IDocomentCount As Long

Dim frmD As frmDocument



If mnuNew.Enabled = True Then
1i=i+1
IDocumentCount = IDocumentCount + i
Set frmD = New frmDocument
frmD.Caption = "Project” & IDocumentCount
frmD.Show
End If
End Sub

Private Sub mnuNew_Click()
LoadNewDoc
End Sub

Private Sub mnuOpen_Click()
Dim sFile As String
With CommonDialogl

.DialogTitle = "open”
.CancelError = False
Filter = "All File(¥.¥)¥ *"
.ShowOpen

If Len( FileName) = 0 Then Exit Sub

sFile = .FileName
End With

Close
Open CommonDialogl.FileName For Input As #1
FileSize = LOF(1)
Picture1.Picture = LoadPicture(CommonDialog1.FileName)
Close #1
End Sub

Private Sub mnuplot_Click()
Dim dataVarl As DATAGPS, CurrentPosition As Integer
Xa=10045.5
Ya=1344.5
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Xb =10047.9
Yb =1343.9
Xc=10045.5
Ye =1342.5
Pxa=0
Pya=0

Pxb =800
Pyb=0
Pxc=0

Pyc = 600

Dim FileNum As Integer
FileNum = FrecFile
With CommonDialogl
DialogTitle = "Load Data to Plot"
.CancelError = False
Filter = "All File(*. ¥)]*.*"
.ShowOpen
If Len(.FileName) = 0 Then Exit Sub
sFile = .FileName
End With
Close
Open CommonDialogl.FileName For Binary As #1
FileSize = LOF(1)
CurrentPosition = 1
Do
Get #1, CurrentPosition, dataVarl
Text2.Text=X
Textl.Text=Y
Text3.Text=Y & " ," & X & Text3.Text
CurrentPosition = Seek(1)
Y = dataVarl.Lat
X = dataVarl.Lon
Px =Pxb -Pxa
Py = Pyc - Pya
Plotx = Pxa + ({(X - Xa) * Px) / Abs(Xb - Xa))
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Ploty = Pya + ({((Ya - Y) * Py)/ Abs(Yc - Ya))
Picture1.PSet (Plotx, Ploty), QBColor(12)
Loop Until CurrentPosition >= LOF(1)
Close #1
End Sub

Private Sub mnuSaveA_Click()
Dim FileNum As Integer
FileNum = FreeFile

With CommonDialogl
.DialogTitle = "Save As"
.CancelError = False
Filter = "All File(*. )| *.txt"
.ShowSave

If Len(.FileName) = 0 Then
Exit Sub
End If
sFile = FileName
End With
Close

Open CommonDialog1 FileName For Append As #FileNum

Print #1, Text3.Text
Close #FileNum
End Sub
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