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Wireless Sensor

Mr. Athit Kolkasing ID 46010908
Mr. Khomson TongnoilD46010084
Dr. Siridej Boonsaeng Advisor
Semester 2Year of Education 2006

Abstract

This project is about to create five temperature detectors and transfer the data as
radio frequency to only one receiver and display it as 2 digits of integer and 1 digit of
decimal on LCD. The instant module (RLP434A and TLP434A) is used as the modulator
and RF transmitter. ATB9CS1 is used to read temperature from the digital temperature
sensor (DS18520). DS18S20 can detect the temperature between -55°C to +125°C.

Accuracy +0.5°C.The transmitter can transfer the data for 20 meters at least of distance.
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; Program : Temperature DS1820 01

; Description  : Temperature DS1820 1-Wire Reading (0-127C), External power

.t*********#*t#*#**************tt**t##*******t#*t***#tt****t**t#***t*****t*t*
2

>

; Define Port&Pin Name

ONEWIRE BIT
LCD_EN BIT
LCD RS BIT

PL5 ; 1-Wire Interface (DS1820 Temp. Sensor)
P3.6 ;LCD Module Enable (Active High : Level)
P3.7 ;LCD Module Register Select

-]

; Define User Register

3

FLAG EQU 02FH ; User FLAG
BUSY ' BIT FLAG.0 ; Define BUSY as bit
LCD_ADDR EQU 030H ; For keep LCD Address
LCD DATA EQU 031H ; For keep LCD Data
ONEWIRE DATA  EQU 032H ; For keep ONEWIRE Data
TEMP EQU 033H ; For keep Temp. Data (Temp L only)
. BUFFER EQU 034H
; Main Progfam.
ORG 0000H ; Reset Vector
MOV P0,#00000000B ; Clear Databus
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MAIN:

LOOP:

PRES_CHK_LOOP:

SETB
MOV
MOV
MOV
SETB
MOV

CLR

ACALL
ACALL
MOV
ACALL
MOV
ACALL
SETB
ACALL
ACALL

NOP
NOP
NOP
NOP
ACALL
ACALL
MOV
ACALL
MOV
ACALL
ACALL
MOV

ONEWIRE ; Clear Onewire bus
TMOD #021H ; T1 8Bit Auto, TO 16Bit
TH1,#0E8H ; 1200 bps Timerl Default
TL1,#0E8H ; |
TR1 ; Start Timerl

SCON #040H ; Model RX Disable

Pl1.5 ; Off Tmﬁsmitter

DS1820 _RST ; DS1820 Reset

DS1820 PRES ; DS1820 Presence
ONEWIRE_DATA,#OCCH ; Write Skip ROM
DS1820 WR ;

ONEWIRE_DATA #044H

DS1820_WR ;
BUSY ; Set bit BUSY
DS1820 RST ; DS1820 Reset
DS1820_PRES ; DS1820 Presence
BUSY,PRES_CHK_LOOP ; Wait for Busy

; Delay
DS1820_RST -;DSISZO Reset
DS1820_PRES ; DS1820 Presence
ONEWIRE_DATA #0CCH ; Write Skip ROM
DS1820 WR |

ONEWIRE_DATA #0BEH
DS1820 WR

DS1820 RD ; Read DS1820
TEMP,ONEWIRE_DATA
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MOV A TEMP
RR A
CLR ACCH
CLR ACC.7
SETB PL.5
MOV BUFFER,A
MOV Af 1-1001 100B
MOV SBUF,A
JNB TL$
CLR TI
MOV A ,BUFFER
MOV SBUF,A
JNB TL$
CLR Tl
ACALL DS1820 RST
ACALL DS1820_PRES
AJMP LOOP
; DS1820 Data Read
DS1820_RD: MoV R4 #8
CLR A
DS1820_ RD LOOP: CLR ONEWIRE
NOP
NOP
SETB ONEWIRE
NOP
NOP
NOP

; Send Data to SBUF
; Wait until TX already (T1=1)
; Clear TI

; Send Data to SBUF
; Wait until TX already (TI=1)
; Clear TI

; DS1820 Reset
; DS1820 Presence

; Set loop 8 times
; Clear ACC.
; Clear ONEWIRE
; Delay
; Set ONEWIRE
; Delay

b4
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NOP

MOV C.ONEWIRE ; Get ONEWIRE to Carry Flag
ACALL ONEWI'R'E_DELAY "~ ; Delay 75 us
RRC A ;
DINZ R4,DS1820_RD_LOOP ; Do until 8 times
MOV ONEWIRE DATA A
RET ; Return
; DS1820 Data Write
DS1820 WR: MOV R4.#8 ; Set loop 8 times
MOV A,ONEWIRE_DATA ;GetONEWIRE_DATA
DS81820_ WR_LOOP: RRC A ; Rotate ACC. with Carry Flag
JNC DS1820_WR_L ; Carry Flag was set ?
CLR ONEWIRE ; Set=>TX high
NOP ; Delay
NOP 4
NOP 3
NOP ;
SETB ONEWIRE ~ ;Set ONEWIRE
ACALL ONEWIRE DELAY ; Delay 75 us
AJMP DSI820 WR_NX ; Jump to next write
DS1820 WR_L: CLR ONEWIRE ; Clear => TX Low
ACALL ONEWIRE DELAY ; Delay 75 us
SETB ONEWIRE ; Set ONEWIRE
NOP ; Delay
NOP ;
NOP ;
NOP R
DS1820 WR NX: DINZ R4,DS1820 WE._LOOP ; Do until 8 times
RET ; Return

49



>

; DS1820 Reset

DS1820-RST: CLR ONEWIRE ; Clear ONEWIRE
' ACALL DELAY Ims ; Delay
SETB ONEWIRE ; Sct ONEWIRE
MOV R4 #8 ; Delay
DINZ R4,$ ;
RET ; Return

.
H

; DS1820 Receive Presence Pulse

3

DS1820 PRES: MOV R4 #8 ; Set Loop wait 1
DS81820 PRES 1: MOV R3,#0 ; Set Loop wait 2
DS1820 PRES_2: JNB ONEWIRE,DS1820_PRES 3
DINZ R3,DS1820 PRES 2  ; Wait loop check 2
DINZ R4,DS1820 PRES 1 . ; Wait loop check 1
RET ; Return
DS1820 PRES 3: JNB ONEWIRE,$ ; Wait until ONEWIRE set
MOV R4 #8 ; Delay
DINZ R4,$ ;
CLR BUSY ; Clear BUSY Flag
RET ; Return

b

; Dummy Delay im¢ ONEWIRE_DELAY, LCD_DELAY, 50u, 100u, Im, 10m, 100m, Is

.
k]

ONEWIRE_DELAY: MOV R6,#012H " ;Eachloop=75us
ONEWIRE_DELAY _1: NOP
NOP
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LCD_DELAY:
LCD DELAY 1I:
LCD_DELAY_2:

DELAY 50us:
DELAY 50us_1:

DELAY 100Qus:
DELAY_100us_1:

DELAY lms:
DELAY Ims 1:

DELAY _10ms:
DELAY_10ms_l:
DELAY 10ms 2:

MOV
MOV
NOP
NOP
DINZ
DINZ

MOV
NOP
NOP
DINZ

MOV
NOP
NOP
DINZ

MOV
NOP
NOP
DINZ

MOV
MOV
NOP
NOP
DINZ
DINZ

DINZ

R6,ONEWIRE_DELAY 1

R7,#002
R6#0E6H

R6,LCD_DELAY 2
R7,LCD DELAY 1

R6,#00CH

R6,DELAY_50us 1

R6,#017H

R6,DELAY 100us_!

R6,#0E6H

R6,DELAY lms 1
R7,#010

R6,#0E6H

R6,DELAY_10ms_2
R7,DELAY_10ms_1

; Do 2 times

; Each loop =1 ms

; Each loop = 50 us

; Each loop = 100 us

; Each loop =1 ms

; Do 10 times

; Each loop =1 ms
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; Do 100 times

; Each loop =1 ms

DELAY_100ms: MOV R7,#100
DELAY_100ms 1: MOV R6,#0E6H
DELAY 100ms 2:  NOP
NOP
DINZ R6,DELAY_100ms_2
DINZ R7,DELAY_100ms_1
RET
DELAY _ls: ' MOV R5,#100
DELAY 1s_I: ACALL DELAY_10ms
DINZ R5,DELAY ls_1
RET
END
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>

; Define Port&Pin Name

-]

ONEWIRE BIT

P27 ; I-Wire Interface (DS1820 Temp. Sensor)
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LCD_EN BIT ; LCD Module Enable (Active High : Level)
LCD RS BIT ; LCD Module Register Select
; Define User Register
FLAG EQU 02FH ; User FLAG
BUSY BIT FLAG.0 ; Define BUSY as bit
LCD_ADDR EQU 030H ; For keep LCD Address
LCD _DATA EQU 031H ; For keep LCD Data
ONEWIRE _DATA EQU 032H ; For keep ONEWIRE Data
TEMP EQU 033H ; For keep Temp. Data (Temp L only)
ADDRESS EQU 034H
ADDRESS 2 EQU 023H
REC EQU 0244
; Main Program.
ORG 0000H ; Reset Vector
MOV P0,#00000000B ; Clear Databus
SETB ONEWIRE ; Clear Onewire bus
MOV TMOD #021H ; T1 8Bit Auto, TO 16Bit
MOV TH1,#0ESH ; 1200 bps Timer] Default
MOV TL1,#0E8H R
SETB TR1 ; Start Timer]
MOV SCON,#050H ; Model RX Disable
MAIN: ACALL INIT_LCD ; Call LCD Initial subroutine
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DIP_A:

DIP B:

DIP_C:

DIP_D:

LOOP_2:

MOV

"ACALL

MOV
ACALL
ACALL
ACALL
MOV
MOV
MOV
CINE
MOV
MOV

CINE
MOV
MOV

CINE
MOV
MOV

CINE
MOV
MOV

MOV
ACALL
MOV
ACALL

LCD_ADDR #000H ; Set Address 00H

SET_ADDR_LCD ;
DPTRATITLE_1
WRLINE_LCD

DELAY 1s ; Delay
DELAY ls :
A#11111111B

P1L,A

APl

A,#00000001B,DIP B
ADDRESS #00001111B

. ADDRESS_2,#00000000B

LOOP
A#00000010B,DIP_C
ADDRESS, #10101010B
ADDRESS_2,#01000000B
LOOP

A #00000100B,DIP_D

ADDRESS #11111111B
ADDRESS_2#10000000B
LOOP
A,#00001000B,DIP_A
ADDRESS #11110000B
ADDRESS_2,#11000000B
LOOP

LCD_ADDR #000H
SET_ADDR_LCD
DPTR4TITLE 2
WRLINE_LCD
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LOOP_3:

ONE:

LOOP _4:

LOOP:

MOV

ACALL
MOV
MOV

JC
MOV
ACALL
DINZ
AIMP
MOV
ACALL
DINZ
ACALL
ACALL

JNB
CLR
MOV

LCD_ADDR #040H
SET_ADDR_LCD
R4,#08H
A,ADDRESS

A
ONE
LCD_DATA #0'
WRCHAR_LCD
R4,LOOP 3
LOOP_4
LCD_DATA #1'
WRCHAR_LCD
R4,LOOP 3
DELAY 1S
DELAY IS

RLS
RI
A,SBUF

A,ADDRESS,LOOP
RIS

RI

A,SBUF

ACC

A

REC.7.C

A

REC.6,C

AREC

A ADDRESS_2,LOOP

3 Wait byte received

; Get byte from SBUF

; Wait byte received

; Get byte from SBUF
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WRITE_0C:
WRITE_NEXT:

POP

CLR
CLR

MOV
MOV

ACALL

MOV
ACALL

MOV
ACALL

MOV
CLR

MOV
ACALL
MOV
ACALL
MOV

MOV
AJMP
MOV
ACALL
ACALL
MOV
ACALL
MOV

- ACALL

ACC

ACCO
ACCT

TEMP,A
LCD_ADDR #000H
SET_ADDR_LCD .
DPTR,#SCR_TEMP
WRLINE _LCD

LCD_ADDR_#040H
SET_ADDR_LCD

A,TEMP
C
A

; Set Address 00H

>

5 Set Address 40H

»

; Get Temp. Data

; Clear Carry Flag

LCD_DATA,A ; Write Temp. in 3 Decimal Digits

HEX2LCD
LCD_ADDR #044H
SET_ADDR_LCD
A,TEMP
ACC.0,WRITE_0C
LCD_DATA#'5'
WRITE_NEXT
LCD_DATA #0'
WRCHAR_LCD
DELAY s
LCD_ADDR_#000H
SET_ADDR_LCD
DPTR#TITLE 3
WRLINE_LCD

; Set Address 44H
; Get Temp. Data
; Check LSB was set?
; Set=>Load'5'
; Jump to write LCD
; Not set => Load '0'
; Write to LCD

; Delay
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MOV

LCD_ADDR #040H

ACALL SET ADDR LCD
MOV R4 #08H
MOV A STORE
LOOP_é6: RLC A
| JC ONE
MOV LCD_DATA #0'
ACALL WRCHAR_LCD
DINZ R4,LOOP_6
AIMP LOOP_5
ONE 2: MOV LCD_DATA #1'
ACALL WRCHAR_LCD
. DINZ R4,LOCP_6
LOOP_5: ACALL DELAY 1S
ACALL DELAY_18
AJMP LOOP ; Jump to loop
; HEX Code to show LCD
; 1/P: LCD _DATA
HEX21.CD: PUSH ACC . 3 Push ACC.
MOV ALCD DATA ; Get Data
MOV B#100 ;
DIV AB ~; Divide by 100
ADD A#030H ; Convert to ASCII
CINE A#030H,HEX2 LCD NX ; Check x100=07?
MOV A#" . ; 0=> Write Space
HEX2 LCD NX: MOV LCD_DATA,A ;
ACALL WRCHAR_LCD ; Write x100
MOV AB >
MOV B.#10 ;
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DIV AB
ADD A#030H
MOV LCD_DATA,A
ACALL WRCHAR_LCD
MOV AB
ADD A#030H
MOV LCD DATAA
ACALL WRCHAR_LCD
POP ACC
RET

; LCD Initialize

INIT_LCD: ACALL DELAY_100ms
CLR LCD_RS
MOV P0,#00111000B
CALL LCD_CLK
ACALL DELAY_10ms
MOV PO,#00111000B
ACALL LCD_CLK
ACALL LCD_OFF
ACALL LCD_CLR
MOV PO,#00000110B
ACALL LCD_CLK
ACALL LCD_HOME

s LCD Clear Display

LCD_CLR: CLR LCD RS
MOV PO,#00000001B
ACALL LCD_CLK

; Divide by 10

; Convert to ASCII

; Write Lower HEX Code
; Get Remainder Xl

; Convert to ASCI1

; Write Lower HEX Code
; Pop ACC.

; Return '

; Delay
; Clear LCD RS Pin
; 8bit Mode _
; Pulse LCD Clock
; Delay
; 8bit Mode
; Pulse LCD Clock
; Display Off
; Clear Display
; Entry Mode
; Pulse LCD Clock

; Return Home Display

; Clear LCD_RS Pin
; Display Clear
; Pulse LCD Clock

e
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E]

; LCD Return Home

LCD_HOME: CLR LCD_RS ; Clear LCD_RS Pin
MOV PO#00000010B ; Return Home
ACALL LCD_CLK ; Pulse LCD Clock
RET

; LCD Display Off

LCD_OFF: CLR LCD RS ; Clear LCD_RS Pin
MOV PO #00001000B ; Display Off
ACALL LCD_CLK ; Pulse LCD Clock
RET

; LCD Clk

LCD CLK: SETB LCD_EN ; Pulse Clock to LCD_EN
ACALL LCD_DELAY
CLR LCD_EN
ACALL LCD_DELAY
RET

; LCD Display On

LCD ON: CLR LCD_RS ; Clear LCD_RS Pin
MOV P04#00001100B ; Display On
ACALL LCD_CLK
RET

>

; Set LCD Address




: 1/P: LCD_ADDR

b4

Rl

SET ADDR_LCD:  CLR LCD RS : Clear LCD RS Pin

MOV A,LCD_ADDR ; Move LCD_ADDR to ACC.
SETB ACC.7 ; Setbit ACC.7
MOV PO,A ; Move to DATABUS
ACALL LCD CLK : Pulse LCD Clock
RET

; Write Character to show LCD

/P LCD DATA

WRCHAR_LCD: SETB LCD RS ; Set LCD_RS Pin
MOV PO,LCD DATA ;Move LCD_DATA-to DATABUS
ACALL LCD _CLK ; Pulse LCD Clock
ACALL LCD_ON ; Display CGn
RET v

; Write Line of 16 Character from ROM

i 1/P: DPTR : Locate ROM Address

WRLINE _LCD: MOV RO#0 ; Clear loop counter

WRLINE_LCD _1: SETB LCD RS ; Set LCD_RS Pin
CLR A ; Clear ACC.
MOVC A,@A+DPTR ; Move data from @DPTR to ACC.
MOV PO,A ~ ;Move ACC. to DATABUS
ACALL LCD CLK ; Pulse LCD Clock
INC DPTR ; Increase Pointer
INC RO ; Increase loop counter
CINE RQ,#S,WRLINE_LCD_I ; Do until 8 times
MGV LCD_ADDR #040H ; Set La\ter 8 Char. Address
ACALL SET_ADDR_LCD
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WRLINE_LCD 2:

SETB
CLR

MOVC

MOV
ACALL
INC
INC
CINE
ACALL
RET

LCD RS ; Set LCD_RS Pin

A ; Clear ACC.

A,@A+DPTR

POA ;s Move ACC. to DATABUS
LCD CLK ; Pulse LCD Clock
DPTR ; Increase Pointer

RO ; Increase loop counter
RO,#16,WRLINE_LCD 2 : Do until 8+8 times
LCD_ON . Display On |

3

; Dummy Delay time ONEWIRE_DELAY, LCD_DELAY, 50u, 100u, 1m, 10m, 100m, 1s

ONEWIRE_DELAY:
ONEWIRE_DELAY 1:

LCD_DELAY:
LCD DELAY I:
LCD_DELAY 2:

DELAY_50us:
DELAY 50us_I:

MOV
NOP
NOP
DJNZ

MOV
NOP
NOP
DINZ

MOV
MOV
NOP
NOP
DINZ
DINZ

R6,#012H

; Each loop = 75 us

R6,ONEWIRE _DELAY |

R7,#002
R6,#0E6H

; Do 2 times

; Each loop = 1 ms

R6,LCD_DELAY 2

R7,LCD_DELAY 1

R6,#00CH

R6,DELAY 50us_I

; Each loop=50us
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DELAY_100us: MOV

DELAY_100us_1: NOP
NOP
DINZ

DELAY_lms: - MOV

DELAY lms 1: NOP
NOP
DJNZ

DELAY_10ms: MOV

DELAY_10ms_1: MOV

DELAY_10ms_2: NOP
NOP
DINZ
DINZ

DELAY _100ms: MOV

DELAY 100ms_1: MOV

DELAY_100ms_2: NOP
NOP
DINZ
DINZ

DELAY 1s: MOV
DELAY 1s_1: ACALL
DINZ

R6,#017H ; Each loop = 100 us

R6,DELAY_100us_1

R6,#0E6H ; Each loop =1 ms

R6,DELAY 1ms_1

R74010 ; Do 10 times
R6,#0E6H ; Eachloop=1 ms

R6,DELAY 10ms 2
R7,.DELAY 10ms 1

R7.#100 ; Do 100 times
R6.#0E6H ; Each loop = 1 ms

R6,DELAY 100ms 2
R7,DELAY_100ms_1

R5,#100 ; Do 100 times
DELAY 10ms
RS,.DELAY Is 1

>

;Define Constant < Store in Flash EEPROM Program Memory >

»

TITLE_1: DB

" KMITL SENSOR '
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SCR_TEMP: DB 'Temp: .'0DFH,C'

@) (3)
Himnyudoyn WA temp I
tﬂgﬁgummn ACC

END
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