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ADVISER ASST PROF. PAISARN SITIYOPASAKUL
ABSTRACT

This project have detail about weather data record. It consist of Temperature data,
and Light data. This data with refer by Real time clock IC. All data is digital and record
in the memory of hardware. The hardware can send data in memory to computer disk by
serial port. That data can display in software Program on computer in linear graph form,
on period day. Form data we can see the difference and calculate probability of the
weather. This project consist of hardware, is control Board and software program on

computer using Visual Basic 6 Program.
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CONTROL PROGRAM CHART

( START

KEEP HOUR
KEEP MINUTE

KEEP END
DATA

KEEP DATE
KEEP MONTH
KEEP YEAR

COMPARE MINUTES =
5,10,15,20,25,30,35,40,45,50,55,0

KEEP

TEMPERATURE
KEEP LIGHT

DELAY 60 SEC

READ DATE

No—

READ MINUTES




Proj.asm

15/5/43 13:39

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

; FILENAME PROJ.ASM PROGRAM

;DESCRIPTION WEATHER RECORD PROJECT PROGRAM
; HARDWARE MAIN BROAD

;ASSEMBLER SXA51

; DATE APRIL15,2000

; SOFTWARE ENG A.KHEMWICHAI
g R Kk ko ke ok Kk ok k ko k ok k ok ok ok ok ok ok ok ok ok ok kK

;DEFINE PORT&PIN NAME

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

SCL BIT P1.

0
SDA BIT Pl.1
ONEWIRE BIT P1.2
INT LDE BIT P1.3
INT RTC BIT P1.4

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

;DEFINE USER REGISTER

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

FLAG EQU 2FH
; 7 6 5 4 3 2
I2C_ACK BIT FLAG.0
BUSY BIT FLAG. 1
ONEWIRE DATA  EQU 20H
TEMP EQU 21H
I2C_ADDR EQU 22H
I2C_DATA EQU 23H
LIGHT DATA EQU 24H
DATE_ T EQU 25H
MINUTES T EQU 26H
SECONDS EQU 27H
MINUTES EQU 28H
HOURS EQU 29H
DAY EQU 2AH
DATE EQU 2BH
MONTH EQU 2CH
YEAR EQU 2DH
CONTROL EQU 2EH
L BYTE EQU 30H
H_BYTE EQU 31H

;********************‘k*********

;DEFINE I2C SLAVE ADDRESS

;*k****************************

RTC_ID EQU 11010000B

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

;DEFINE LIGHT ADDRESS

;*********’k********************

LIGHT_ADDR EQU 8000H

skkkkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkkkhkhkkkkx*k
’

; PROGRAM

ek hkhkhkhkhkhkhkhkkhrkhkhkkdkhkhkkkhhkkhkhkkkkk
’

ORG 0000H

START: SJMP INITIAL

BEEETESEEEEEEEEE S S S SRS RS EEE S E
’

;EXTERNAL INTERUPT O

ek khkkhkkhkhkhkkhkhkhkhkdhkhkkhkhkhkkkhkhkhkkx
’

ORG 0003H

EX INT O: AJMP SERIAL

1 0
BUSY I2C _ACK

r

r

SCL I2C Bus

SDA I2C Bus

1-Wire Interface (DS1820 Temp Sensor
Interrupt 0 Status

Interrupt 1 Status

User Flag

Define BUSY As bit
Define I2C Acknowledge As bit

For Keep
For Keep
For Keep
For Keep
For Keep
For Keep
For Keep

For Keep
For Keep
For Keep
For Keep
For Keep
For Keep
For Keep
For Keep

Keep Ram
Keep Ram

Onewire Data

Temp Data (Temp L Only)
I2C Address

I2C Data

Light Data

Date Temporary

Minutes Temporary

Seconds
Minutes
Hours

Day

Date

Month

Year

Control Byte

Address Low Byte
Address High Byte

RTC Slave Address

Light Address

Reset Vector

Jump Pass Interrupt Service

IEO Vector

Jump To Interrupt Service Program
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Proj.asm

15/5/43 13:39

3 %k ke k ke ke dok kok ok ok ko ke k ok ok ko ke ke ok ok ok k kK kK

; EXTERNAL INTERUPT 1

: Jk ok ok ok kok ok ok k ok ok ok ok ok ok ok ke ko ok ok ok ok ok ok kK

ORG 0013H

EX INT 1: AJMP SET_RTC

: dhhkhkhkhkhkhkkhkkhkhkhhkhhhkhkdhkhkhhkhhkhkhdhkxk

;MAIN PROGRAM

b dhkhkhkhkhkdkhkhkhhkkhkhkhkhkkhkhkhkdhkhkhkhhkhkdhkdk

ORG 0030H
INITIAL: CLR INT_LDE
CLR INT_RTC
MOV L_BYTE, #00H
MOV H_BYTE, #00H
MOV SP, #32H
LCALL RTC_RD
MOV A, HOURS
ACALL RAM_WR
MOV A,MINUTES
ACALL RAM WR
MAIN: MOV IE, #10000101B
MOV A, DATE
ACALL RAM WR
MOV A, MONTH
ACALL RAM_WR
MOV A, YEAR
ACALL RAM WR
MOV DATE_T, DATE
MAIN 1: MoV A, DATE
XRL A,DATE_T
JZ MAIN 2
MOV A, #0FFH
ACALL RAM WR
SJIMP MAIN
MAIN 2: MOV MINUTES T, #00H
MAIN 3: MOV A,MINUTES
B XRL A,MINUTES T
Jz MAIN 4
MOV A, #55H
XRL A,MINUTES_T
JZ TIME CHK
MOV A,MINUTES_T
ADD A, #05H
DA A
MOV MINUTES_T,A
SJIMP MAIN 3
MAIN 4: ACALL DS1820_RST
- ACALL DS1820 PRES
MOV ONEWIRE DATA, #0CCH
ACALL DS1820_WR
MoV ONEWIRE_DATA, #44H
ACALL DS1820_WR
SETB BUSY
PRES_CHK: ACALL DS1820_RST
- ACALL DS1820_PRES
JB BUSY, PRES_CHK
NOP
NOP
NOP
NOP
ACALL DS1820_RST
ACALL DS1820_PRES
MOV ONEWIRE DATA, #0CCH

’

’
’

r

IE1 Vector

Jump To Interrupt Service Program

Initial Controller Status

Read RTC From DS1307
Keep Hours To Ram

Keep Minutes To Ram

Enable EA,EX1,EXO
Keep Date To Ram
Keep Month To Ram

Keep Year To Ram

Compare Date

Jump If Fail
Move End Of Data To Ram

Compare Minutes = 5,10,15,20,25,
30,35,40,45,50,55,0
Jump If True

Jump If Fail

DS1820 Reset

DS1820 Presence

Write Skip Rom

DS1820 Write

Write Convert Command
DS1820 Write

Set Bit BUSY

DS1820 Reset
DS1820 Presence
Wait For Busy
Delay

DS1820 Reset
DS1820 Presence
Write Skip Rom
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15/5/43 13:39

ACALL DSl820_WR ; DS1820 Write
MOV ONEWIRE_ DATA, #0BEH ; Write Read Scratchpad Command
ACALL DS1820_WR ; DS1820 Write :
ACALL DSlSZO_RD ; Read DS1820
MOV TEMP, ONEWIRE DATA ; Get First Byte As TEMP (L)
ACALL DSlBZO_RST ; DS1820 Reset
ACALL DSlBZO_PRES ; DS1820 Presence
MOV A, TEMP ; Get Temp Data
CLR c ; Clear Carry Flag
RRC A ; Rotate ACC To Right With Carry
ACALL RAM WR
MOV DPTR, #LIGHT ADDR ; Read Light Data
MOV A, #00H -
MOVX @DPTR,A ; Start Convertion
ACALL DELAY 200us ; Ckeck End Of Convertion Bit
MOVX A, @DPTR ; Move Data To ACC
MOV LIGHT_DATA,A
MOV A, #00H
MOVX @DPTR, A ; Start Convertion
ACALL DELAY 200us ; Check End of Convertion Bit
MOVX A, @DPTR ; Move Data To ACC
CLR & ; Clear Carry Flag
ADDC A, LIGHT_ DATA ; Average Light Data
RRC A
ACALL RAM WR
ACALL DELAY 60s ; Delay 60 s
TIME CHK: LCALL RTC_RD ; Read RTC From dsl1307
AJMP MAIN 1 ; Jump To Main

,-*r****************************

;WRITE RAM

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

RAM WR: MOV DPL,L BYTE ; Restore Ram Address
- MOV DPH,H BYTE
MOVX @DPTR, A ; Move Data To Ram
INC DPTR ; Increment Pointer
MOV H BYTE,DPH ; Keep Ram Address
MOV L_BYTE,DPL
RET ; Return

exx ok kkhk kA Ak kkhkhkhkhkhkhkhkhkhkkhkkkkhk
’

; DELAY

ek kkkkhkhkhkkkhk Ak hkkkhkkhkkkkhkkkkkkkk
I3

DELAY 200us: MOV R6, #2EH ; Each Loop = 200 us
DELAY 200us 1: NOP
- - NOP
DJINZ R6,DELAY 200us_l1
RET
DELAY ls: MOV R7,#100 ; Each Loop =1 s
DELAY 1s 1: MOV R6, #10
DELAY 1s 2: MOV R5, #0E6GH
DELAY 1s 3: NOP
- NOP
DJNZ R5,DELAY 1s 3
DJNZ R6,DELAY ls 2
DJNZ R7,DELAY 1s 1
RET
DELAY 60s: MOV R4, #60 ; Each Loop = 60 s
DELAY 60s _1:  ACALL DELAY 1s
- DJNZ R4,DELAY_60s_1
RET

ek kokkhkhkkhkhkhkhkkhkkkhkkhkhkhkhkhkkkkkkkk*
re

; EXTERNAL INTERUPT O

ekkokkhkkkkkkkkkk kA kA khkhkkkkk kA kkkkxk
’
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15/5/43 13:

39

SERIAL: SETB INT LDE
CLR EA
PUSH AcC
MOV A, $0FEH
ACALL RAM WR
MOV SCON, #52H
MOV TMOD, #20H
MOV TH1, #O0FDH
SETB TR1

WAIT S: ACALL R_XD
MOV RO, A
XRL A, #53H
JNZ WAIT S
MOV A, RO
ACALL T_XD
MOV

SEND_1: MOVX A, @DPTR
ACALL T XD
INC DPTR
XRL A, #0FEH
JNZ SEND -1
POP AcC
SETB EA
CLR INT_LDE
RETI

;-k*****************************

; EXTERNAL INTERRUPT 1

,-******************************

SET_RTC: SETB INT RTC
CLR EA
PUSH ACC
MOV SCON, #52H
MOV TMOD, #20H
MOV TH1, #0FDH
SETB TR1

WAIT T: ACALL R_XD
MOV RO,A
XRL A, #54H
JNZ WAIT T
MOV A, RO
ACALL T_XD
ACALL RTC_RD
MOV A, DATE
ACALL T_XD
MOV A, MONTH
ACALL T_XD
MOV A, YEAR
ACALL T_XD
MOV A, HOURS
ACALL T_XD
MOV A,MINUTES
ACALL T_XD
MOV A, SECONDS
ACALL T_XD

WAIT Q: ACALL R_XD

- MOV RO, A

XRL A, #51H
JZ QUIT
MOV A,RO
XRL A, #53H
JINZ WAIT Q
ACALL R_XD
MOV DATE, A
ACALL R_XD

DPTR, #0000H i

Show Interrupt O Status
Disable Interrupt

Move End Of Data To Ram
Set Mode 1 Rx Enable
Set TMOD

Set Baud = 9600
Start Timer 1

Compare Data = 'S'

Initial DPTR
Send Data To Computer

Increment DPTR
Check End Of Data

Enable Interrupt

Return From Interupt Service

Show Interrupt 1 Status
Disable Interrupt

Keep ACC To Stack

Set Mode 1 Rx Enable
Set TMOD

Set Baud = 9600
Start Timer 1

Compare Data ='T'

Send Time To Computer
Date

Month

Year

Hours

Minutes

Seconds

Data
True

I
@]

Compare
Jump If

Compare Data =

Set Up RTC
Set Date
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Proj.asm 15/5/43 13:39
MOV MONTH, A ; Set Month
ACALL R_XD
MOV YEAR, A ; Set Year
ACALL R_XD
MOV HOURS,A ; Set Hours
ACALL R _XD
MOV MINUTES, A ; Set Minutes
ACALL R_XD
MOV SECONDS, A ; Set Seconds
ACALL RTC_WR
ACALL RTC_RD ; Read RTC
MOV A, DATE ; Read Date
ACALL T_XD :
MOV A, MONTH ; Read Month
ACALL T_XD
MOV A, YEAR ; Raed Year
ACALL T XD
MOV A, HOURS ; Read Hours
ACALL T XD
MOV A,MINUTES ; Read Minutes
ACALL T XD
MOV A, SECONDS ; Read Seconds
ACALL T_XD
QUIT: POP ACC ; Restore ACC From Stack
SETB EA ; Enable Interrupt
CLR INT_RTC
RETI ; Return From Interrupt Service
R_XD JNB RI,$ ; Wait Until RX Already
CLR RI ; Clear RI
MOV A, SBUF ; Get Data From SBUF
RET ; Return
T XD JNB TS ; Wait Until TX Already
CLR TI ; Clear TI
MOV SBUF, A ; Send Data To SBUF
RET ; Return

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

; TEMPERATURE

"DS1820"

I-*******k*****************************************************

’-***‘k***********‘k**************

;DS1820 DATA READ

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

DS1820 RD:

DS1820_RD_LOOP:

MOV
CLR
CLR
NOP
NOP
SETB
NOP
NOP
NOP
NOP
MOV
ACALL
RRC
DJINZ
MOV
RET

R4, #8 ;
A ;
ONEWIRE ;

ONEWIRE ;

C,ONEWIRE ;
ONEWIRE DELAY ;
A :
R4,DS1820 RD _LOOP  ;
ONEWIRE DATA,A ;

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ke k ok ok ok ok ke ok ok ok
’

;DS1820 DATA WRITE

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

DS1820 WR:

DS1820_ WR_LOOP:

MOV
MOV
RRC
JNC
CLR
NOP
NOP
NOP

R4, #8 ;
A,ONEWIRE DATA :
A ;
DS1820_WR_L ;
ONEWIRE :

Set Loop 8 Times
Clear ACC
Clear ONEWIRE

Set ONEWIRE

Get ONEWIRE To Carry Flag

Delay 75 us

Rotate Right ACC With Carry Flag
Do Until 8 Times

Move ACC To ONEWIRE_DATA

Set Loop 8 Times

Get ONEWIRE DATA

Rotate Right ACC With Carry Flag
Carry Flag Was Set?

Set => TX High

Delay
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15/5/43 13:39

NOP
SETB
ACALL
SJMP
DS1820_WR_L:  CLR
ACALL
SETB
NOP
NOP
NOP
NOP
DJINZ
RET

DS1820 WR NX:

ONEWIRE
ONEWIRE DELAY
DS1820 WR_NX
ONEWIRE
ONEWIRE DELAY
ONEWIRE

R4,DS1820 WR_LOOP

: dhkhkkhkhkhkkhkhkkhhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkkdkhx

;DS1820 RESET

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

DS1820 RST: CLR
ACALL
SETB
MOV
DINZ
RET

ONEWIRE
DELAY lms
ONEWIRE
R4, #8
R4, $

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

;DS1820 RECEIVE PRRESENCE PULSE

2 dkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhhhhkhk

DS1820 PRES: MOV
DS1820 PRESl: MOV
DS1820 PRES2: JNB
DJNZ
DJINZ
RET

DS1820 PRES3: JNB
MOV
DJINZ
CLR
RET

R4, #8
R3, #0

ONEWIRE, DS1820 PRES3;

R3,DS1820_ PRES2
R4,DS1820_PRES1

ONEWIRE, $
R4, #8
R4, S

BUSY

;************************‘k*****

; ONEWIRE DELAY

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

ONEWIRE DELAY: MOV
ONEWIRE DELAY1:NOP
NOP
DJINZ
RET

DELAY 1lms: MOV
DELAY lmsl: NOP
NOP
DJINZ
RET

R6, #12H

R6,ONEWIRE DELAY1

R6, #0E6H

R6,DELAY lmsl

Ne Ne o Ne Ne Ne N N

’
’
r
’

’

Set ONEWIRE

Delay 75 us

Jump To Next Write
Clear => TX Low
Delay 75 us

Set ONEWIRE

Delay

Do Until 8 Times
Return

Clear ONEWIRE
Delay

Set ONEWIRE
Delay

Return

Set Loop Wait 1

Set Loop Wait 2

Check ONEWIRE Was Clear?
Wait Loop Check 2

Wait Loop Check 1

Return

Wait Until ONEWIRE Set
Delay

Clear BUSY Flag
Return

Each Loop = 75 us

Each Loop = 1 ms

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

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

"DS1307"

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

;REAL TIME CLOCK

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

;RTC READ

ckkkkhkhkhkhkkkkkkkhkhkhkhkkkkkhkkkkkkkkx
’

RTC_RD: MOV
ACALL

MOV
ACALL

ACALL
MOV
ACALL

I2C_ADDR, #RTC_ID
I2C_SLAVE

I2C_DATA, #00H
I2C_DATA_WR

RTC_RD1
SECONDS, I2C_DATA
I2C_NACK BIT

* Kk ok ok ok ok ok ok ok ok ok ok ok ok ok

* ok ok kk ok ok k ok okk ok kokkk

Set RTC As I2C Write Slave
Connect Slave

Set Slave Address 0OH
Write Data To Slave

Connect RTC Read
Read Data To SECONDS
Send Not Acknowledge
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15/5/43 13:39

ACALL
MOV
ACALL

ACALL
MOV
ACALL

ACALL
MOV
ACALL

ACALL
MOV
ACALL

ACALL
MOV
ACALL

ACALL
MOV
ACALL

ACALL
MOV
ACALL

ACALL
RET

RTC_RD1: MOV
ACALL
ACALL
RET

RTC_RD1
MINUTES, I2C_DATA
I2C_NACK_BIT

RTC RD1
HOURS, I2C_DATA
I2C_NACK BIT

RTC RD1
DAY, I2C_DATA
I2C_NACK BIT

RTC RD1
DATE, I2C_DATA
I2C_NACK_BIT

RTC RD1
MONTH, I2C_DATA
I2C_NACK BIT

RTC_RD1
YEAR, I2C_DATA
I2C_NACK BIT

RTC_RD1
CONTROL, I2C_DATA
I2C_NACK_BIT

I2C_STOP
I2C_ADDR, #RTC_ID+1

I2C_SLAVE
I2C_DATA RD

’-7r**************************’k*

; XRTC WRITE

;v*****************************

RTC_WR: MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

ACALL
RET

I2C_RDDR, $RTC_ID
I2C_SLAVE

I2C_DATA, #00H
I2C_DATA WR

I2C_DATA, SECONDS
I2C_DATA WR

I2C_DATA,MINUTES
I2C_DATA WR

I2C_DATA, HOURS
I2C_DATA_WR

I2C_DATA, DAY
I2C_DATA WR

I2C_DATA,DATE
I2C_DATA_WR

I2C_DATA,MONTH
I2C DATA_WR

I2C_DATA, YEAR
I2C_DATA WR

I2C_DATA, CONTROL
I2C_DATA_WR

I2C_STOP

exkhkhkhkkhkhkhkkkkkhkkhkhkhkkhkkkhkkhhkkkk
’

; DATA READ
: 0/ P

I2C_DATA

; Connect RTC Read
; Read Data To MINUTES

Send Not Acknowledge

Connect RTC Read

; Read Data To HOURS

Send Not Acknowledge

; Connect RTC Read
; Read Data To DAY

Send Not Acknowledge

Connect RTC Read

; Read Data To DATE

Send Not Acknowledge

; Connect RTC Read
; Read Data To MONTH

Send Not Acknowledge

; Connect RTC Read
; Read Data To YEAR

Send Not Acknowledge

; Connect RTC Read
; Read Data To CONTROL

Send Not Acknowledge

Send Stop Condition

; Return

Set RTC As I2C Read Slave

; Connect Slave
; Read Data From Slave
; Return

Set RTC As I2C Write Slave

; Connect Slave

Set Slave Address O0OH

; Write Data To Slave

; Write SECONDS To RTC
; Write Data To Slave

; Write MINUTES To RTC
; Write Data To Slave

; Write HOURS To RTC
; Write Data To Slave

; Write DAY To RTC
; Write Data To Slave

; Write DATE To RTC
; Write Data To Slave

; Write MONTH To RTC
; Write Data To Slave

; Write YEAR To RTC
; Write Data To Slave

; Write CONTROL To RTC
; Write Data To Slave

Send Stop Condition

; Return
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;******************************

I2C_DATA RD: PUSH ACC ;
CLR A ;
MOV R5, #8 ;
I2C_DATA RD1: ACALL I2C_DELAY i
SETB SCL ;
ACALL I2C_DELAY ;
MOV C,SDhA ;
RLC A ;
CLR SCL ;
DJNZ R5,I2C DATA RD1 3
MOV I2C_DATA,A 3
POP ACC ;
RET -

;****************************‘k*

; DATA WRITE
;I/P: I2C DATA

;*****************:************

I2C_DATA WR:  PUSH AcC ;
SETB I2C_ACK ;
MOV A, I2C_DATA ;
MOV RS, #8 ;
I2C_DATA WRl: RLC A ;
MOV SDA, C :
ACALL I2C_CLK ;
DJNZ R5,I2C DATA WR1 :
SETB SDA ;
ACALL I2C_DELAY ;
SETB SCL ;
ACALL I2C_DELAY ;
JB SDA, I2C_DATA WR2 :
CLR I2C_ACK ;
I2C DATA WR2: CLR SCL ;
POP AccC ;
RET ;

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

; SLAVE CONNECT
;I/P: I2C_ADDR
;O/P FLAG: I2C_ACK

,-***‘k*************:************

I2C_SLAVE: PUSH ACC ;
SETB I2C_ACK ;

MOV A, I2C_ADDR ;

ACALL I2C_START #

MOV R5, #8 g

I2C SLAVEL: RLC A i
- MOV SDA, C ;
ACALL I2C_CLK ;

DJINZ R5,T2C_SLAVEL ;

SETB SDA ;

ACALL I2C_DELAY ;

SETB scL ;

ACALL I2C_DELAY 3

JB SDA, I2C_SLAVE2 ;
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