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ABSTRACT

This thesis presents Automatic Saline Dripping Controller Display by Monitor. The
control supplying liquid by microcontroller MCS-51. Detect the quantity of saline by Infared
sensor. The Automatic Saline Dripping Controller Display by Monitor has show quantity of
saline per minute on display and monitor, has show saline dripping on display and monitor 5 bed
together , can you choose saline quantity value from 20-60 minim per minute , an alarm then the
saline quantity almost exhaust. Automatic adjust saline dripping quantity then the setting value

error and it cheap more than imported machine.
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; This is a Systronix generated Main file

; Put your include statements in this file

KPAD_ROWO BIT P2.4 ; Keypad Input Row 0
KPAD_ROW1 BIT P2.5 ; Keypad Input Row 1
KPAD_ROW2 BIT P2.6 ; Keypad Input Row 2
KPAD ROW3 BIT P2.7 ; Keypad Input Row 3
KPAD_COL3 BIT B2:3 ; Keypad Output Column 2
KPAD_COL2 BIT P22 ; Keypad Output Column 2
KPAD COL1 BIT P2.1 ; Keypad Output Column 1
KPAD_COLO BIT P2.0 ; Keypad Output Column 0
FULL BIT P3.6

; Define CHECK WATRE

SENSOR_OUT BIT P3OLGP0.S( BESE

CLK_50HZ BIT P34

SW_UP BIT P0.7

SW_DOWN BIT P3.5

SOUND BIT P0.5

VALUE_WATER EQU 040H

BUFF_SERIAL EQU 047H

BUFF_KEY REAL EQU 048H

BUFF1 EQU 041H

BUFF2 EQU 043H

BUFF4 EQU 044H

BUFF5 EQU 045H

BUFF6 EQU 046H

SALINE EQU 049H

; Define User Register

>

KPAD _DATA EQU 032H  ; For keep Keypad Data

>
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LCD_EN BIT
LCD RS BIT
FLAG EQU
WATER_FLAG BIT
FIRST BIT
BUFF_CHECK EQU
VALUE_KEY EQU

P0.6 ; LCD Module Enable (Active High : Level)
P0.4 ; LCD Module Register Select

02FH ; USER DEFINE

FLAG.1

FLAG.0

42H

S50H

>

; Define User Register

LCD_ADDR EQU
LCD_DATA EQU

030H  ; Forkeep LCD Address
031H ; For keep LCD Data

5

; Define User Register For convert hex

5

OUT_CONVER EQU
INP_CONVER EQU
BEGIN_ VAL EQU
END_VAL EQU
ADD VAL EQU

60H
61H
62H
63H
64H

3

; Main Program.

ORG
LIMP
ORG
LIMP
ORG
LIMP

MAIN: MOV

0000H ; Reset Vector
MAIN

0003H

ALARM

0013H

SERIAL _COM

SALINE #6BH
WATER_FLAG

D1 H#NNOONDNONONOR
L 1,1l UVUUVUUUY

i }o] 5
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CLR

SETB
SETB
SETB
SETB
SETB
SETB

FULL
EA
EX0
ITO
PX0
EX1
IT1

>

;SELECT MENU AT KEY THE MAIN PROGRAM

>

SHO_NAME:

MEPUT_LINE:

TO_READY:

BACK_KEY:

JNB

SETB
SETB
SETB
SETB
AJMP

LCALL
AJMP
LCAEL
LCALL
LCALL
LCALL
LCALL
AJMP
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
SETB
LCALL
LCALL

LCA

st
[—

WATER _FLAG,CON_SHOW
EA

EXO0

ITO

PX0

CHECK_WATER

PRODUCT_BY

STOP KEY HELP *# %k kokx
LCD_CLR

SHOW_WAIT

PUT_LINE

SHOW_WAIT

READY_STATUS

SHOW_MENU KEY ENTER* ¥k xk
LCD_CLR

SHOW_READY

GET_KEY

DELAY_100ms

CHK_OVER_RENG

SHOW_WAIT ; SHOW WAIT NOW
SOUND

DELAY _ls

ON_SOUND _Is ;ON SOUND BEEB
(D! 1R
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LCALL SHOW_RUN

LCALL SHOW_VAL_SET

;++-+++COMPARE VALUE_KEY VS VALUE_WATER++++++

SENSOR: LCALL SHOW_RUN
LCALL DELAY_10ms
LCALL CHK_STOP
LCALL SHOW_ VAL SET
LCALL CHECK_SW_UP
LCALL DELAY 10ms
LCALL CHECK_SW_DOWN
LCALLE CHECK_WATER
LCALL CHECK_SW_UP
LCALL DELAY_ 10ms
LCALL CHECK_SW_DOWN
LCALL DELAY. 10ms
LCALL CHK_STOP
CLR C
MOV A,VALUE_KEY
SUBB A VALUE_WATER
MOV BUFF4,A
JNC NON LISTLE  ;
WATER
LCALL ROTATE_UP
AJMP  SENSOR
NON_LISTLE: MOV  A,BUFF4
INZ MANY ;
WATER AIMP  SENSOR
MANY: LCALL ROTATE DOWN ;
WATER

AJMP SENSOR

;SHOW VALUE AT SET

<k ko ok
3

- COMPARE

VALUE KEY <VALUE

VALUE KEY =VALUE

VALUE KEY >VALUE

sk skok ok ok ok ok sk sk ok s ok sk sk sk sk sk sk sk ok sk sk sk sk ok sk sk sk sk sk ok sk sk sk ok o sk ok sk ok ks ok ok ok ok sk sk sk sk sk sk sk ok sk sk ok ok ok sk ok ok ok sk ok ok o ok kK
5

;+++ END MAIN++++
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3

>

CHK_OVER_RENG: JNB SW_UP,WRANING_START
JNB SW_DOWN,WRANING_STOP
RET
WRANING_START: LCALL ON_SOUND _1s
ACALL DELAY 100ms
LCALL INIT_LCD
MOV LCD_ADDR,#00H ; SeAddress 00H
LCALL SET_ADDR_LCD ;
MOV DPTR,#WRON ; Index Pointer ROM to Show
LCALL WRLINE _LCD16 ; 00H-07H (Increase automatic)
MOV LCD_ADDR,#40H ; SeAddress 00H
LCALL SET_ADDR_LCD ;
MOV DPTR#WRON_START ; Index Pointer ROM to
Show
LCALL WRLINE LCD16 ;00H-07H (Increase automatic)
LCALL ON_SOUND_1s
LCALL DELAY _Is
LCALL DELAY _ls
AJMP STOP
WRANING_STOP: LCALL ON_SOUND . 1s
ACALL DELAY_ 100ms
LCALL INIT LCD
MOV LCD_ADDR,#00H ; SeAddress 00H
LCALL SET_ADDR_LCD;
MOV DPTR#WRON ; Index Pointer ROM to Show LCD
LCALL WRLINE_LCD16 ; 00H-07H (Increase automatic)
MOV LCD_ADDR,#40H ; SeAddress 00H
LCALL SET_ADDR _LCD;
MOV DPTR,#WRON_STOP ; Index Pointer ROM to
Show
LCALL WRLINE_LCD16 ; 00H-07H (Increase automatic)
LCALL ON_SOUND s
LCALL DELAY 1s
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LCALL DELAY s
AJMP STOP
;s MANUAL ADJUST UP DOWN
CHECK_SW_UP: LCALL GET _KPAD ; Get Keypad Data
MOV A,KPAD DATA ; insert A
1Z RETURN_CONI
CINE A#010H,RETURN_CON]1
AJMP ROTATE_DOWNS5
RETURN_CONI: RET
CHECK_SW_DOWN: LCALL GET_KPAD ;  GetKeypad Data
MOV A,KPAD DATA ; insert A
Iz RETURN_CON2
CINE A#013H,RETURN CON2
AJMP ROTATE_UP5
RETURN_CON2: RET
; SHOW MENU BIG SLIDE 4 STEP
SHOW_MENU: CLR FULL
LCALL INIT_LCD ; Call LCD Initial subroutine
MOV LCD_ADDR#00H ;Set Address 00H
LCALL SET_ADDR_LCD
MOV DPTR#MENU 1 ; Index Pointer ROM to Show
LCD (DROPPING)
LCALL WRLINE_LCD16 ; 00H-07H (Increase automatic)
MOV LCD_ADDR#40H ; SeAddress 00H
LCALL SET_ADDR_LCD;
MOV DPTR,#ST ; Index Pointer ROM to
LCALL INIT LCD ; Call'LCP Initial’subrontine
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MOV LCD_ADDR#00H ; SeAddress 00H
LCALL SET_ADDR_LCD ;
MOV DPTR,#AMON
(DROPPING)
LCALL WRLINE_LCDI16 ; 00H-07H (Increase automatic)
LCALL DELAY _Is
LCALL LCD_CLR
LCALL DELAY _1s
LGALJs DELAY 1s
RET
;SERIAL PORT

; TX Serial Text from ROM Pointer

; OUTPUT TO COMPUTER IN SERIAL POR

; Index Pointer ROM to Show LCD

SERIAL COM: PUSH ACC

PUSH PSW

SETB PX0

CLR PX1

MOV TMOD,#026H ;T 8Bit Auto, T0O 8BIT COUNTER

MOV THI1,#0FDH ; 9600 bps Timerl Default

MOV TL1,#0FDH :

SETB TR1 ; Start Timerl

MOV SCON,#040H ; Model RX Disable

; send value set

MOV A,BUFF_KEY REAL ; OUT VALUE REAL
KEY

LCALL CON_DECIMAL SET

; send value running

MOV
LCALL

A,BUFF_SERIAL ; OUT VALUE RUN
CON_DECIMAL _RUN

; send value saline in bottle
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CLR TI

ACALL TX_CHAR
POP PSW

POP ACC

RETI

;CONVER DECIMAL TO DISPLAY SET VALUE

5

CON_DECIMAL SET: MOV B,A
SWAP A
ANL AH#OFH
LCALL KEY NEW
CLR TI
LCALL TX_CHAR
MOV AB
ANL A#OFH
LCALL KEY NEW
CLR TI
ADD A#10H
LCALL TX_CHAR
RET

5

;CONVER DECIMAL TO DISPLAY RUN VALUE

3

CON_DECIMAL RUN: MOV B,A
SWAP A
ANL A#OFH
LCALL KEY NEW
CLR TI
ADD A#20H
LCALL TX_CHAR
MOV AB ;COLUME 2
ANL A#OFH

LCALL KEY NEW

CL '
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ADD A#31H
LCALL TX_CHAR
RET
;INTO COMPUTER
TX_CHAR: MOV SBUF,A
JNB TL$
CLR TI
LCALL DELAY _100ms
RET

)

; Dummy Delay time LCD_DELAY, 10m, 100m, 1s

5

; Send Data to SBUF

; Wait until TX already (TI=1)
; Clear TI

; Delay

; Jump to TX_LOOP

LCD_DELAY: MOV R7,#002 ; Do 2 times
LCD_DELAY_1: MOV R6,#0E6H ; Each loop = 1 ms
LCD_DELAY_2: NOP

NOP

DINZ R6,LCD_DELAY 2

DINZ R7,LCD_DELAY 1

RET
DELAY_10msec: MOV R7,#010 ; Do 10 times
DELAY_10ms_1: MOV R6,#0E6H ; Bach loop =1 ms
DELAY_10ms_2: NOP

NOP

DINZ R6,DELAY_10ms 2

DINZ R7,DELAY_10ms_1

RET
DELAY_100msec: MOV R7,#100 ; Do 100 times
DELAY_100ms_1: MOV R6,#0E6H ; Each loop = 1 ms
DELAY_100ms_2: NOP

NOP

DINZ, R6,DELAY 100ms 2
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DINZ R7,DELAY_100ms_1
RET
DELAY_lsec: MOV R5,#100 ; Do 100 times
DELAY 1s_1: LCALL DELAY_10msec
DINZ R5,DELAY _1s 1
RET
; Delay time OFF MOTOR
DELAY_MOTOR_NEW: MOV R7,#06H ;FOR FAST MOTOR
DELAY_ I: MOV R6,#0FOH ; Each loop DO
DELAY _2: J4 NOP
NOP

DINZ R6,DELAY_ 2
DINZ R7,DELAY 1

RET
TABLE MOTOR L: DB 01H,03H,02H,06H,04H,0CH,08H,09H
TABLE MOTOR_R: DB 08H,0CH,04H,06H,02H,03H,01H,09H
NUM_KEY: DB 30H,31H,32H,33H,34H,35H,36H,37H,38H,39H
;7 HMESSAGE+
ALARM_SONUD: DB "Out Of Saline '
CHANGE: DB ' Change Now! '
SET: DB 'SetValue '
CAL: DB 'Cal Run="
MIN: DB '/Min''
KMITL: DB ' DROPPING '
ANYKEY: DB ' PRESS ANYKEY '
ENTERI: DB 'ENTER--> Start '
HELP: DB 'HELP -->Putline '
ENTER_PUT: DB ' Please Enter '
PUTLINE: DB ' Put Line NOW!"
WAIT: DR " Please Wait '
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KEYNUMBER:
PERSEC:

UP:

DOWN:
PRO:

NI:

N2:

N3:

N4:
SURAPONG:
AD:

CO:

AMON:
P_ENTER:
P_STOP:
STOPPING:
STOPPING_OK:
MENU_1:
MENU_2:
MENU_3:
MENU_4:
MENU_5:

ST:

PU:

SH:

STO:
ST_WATER:

START WATER_OK:

WRON:
WRON_START:
WRON_STOP:
TABLE_SEC:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB
DB

'Key Value 20-60'

'SetValue= /Min'

' PRODUCT BY '
'Mr.KECHA 285'
'Mr.MANOP 303"
'Mr.NAKARIN 297"
'Mr.PRASERTP 300 '
'Ks.SURAPONG
' ADVISER '

' CO-ADVISER '
'Ks.AMORNCHAI '
' If to see here'

‘then press clear'

' Stopping water'

' Stop water OK'
'Menu 1 :
'Menu 2 !

'Menu 3 <

'Menu 4 !

'Menu 5 y

' Start working '
'Put Saline line'
'Show name about'

[

'Stop water
'Start water '

'Start water OK !'

' WRANING! '

'Start water now!'

'Stop water now!' ;70/SEC
46H,45H,44H,43H,42H,4 1H,40H,3FH,3EH,3DH
3CH,3BH,3AH,39H,38H,37H,36H,35H,34H,33H

32H,31H,30H 30H2FH 2EH 2DH 2DH 2CH,2BH

2L,2 100,20 0,20 FASS 3
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DB 2BH,2AH,2AH,29H,29H,28H,27H,27H,26H,26H
DB 25H,25H,25H,24H,24H,23H,23H,22H,22H,22H
DB 21H,21H,21H,20H,20H,20H,1FH, 1FH,1FH,1EH
DB 1EH,1EH,1DH,1DH,1DH,1DH,1CH,1CH,1CH,1CH
DB 1BH,1BH,1BH,1BH,1AH,1AH,1AH,1AH,19H,19H
DB 19H,19H,19H,18H,18H, 18H,18H,18H,17H,17H
DB 17H,17H,17H,16H,16H,16H,16H,16H,16H,16H
DB 15H,15H,15H,15H,15H,15H, 15H,14H,14H, 14H
DB 14H,13H,12H,11H,10H,0FH,0EH,0DH,0CH,0BH
;12/SEC
END
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Private Sub Frame2_DragDrop(Index As Integer, Source As Control, X As Single, Y As
Single)

End Sub

Private Sub Label18_Click()

End Sub

Private Sub MSComm1_OnComm()
Dim buffer As Variant

Dim bufferl As Variant

Dim buffer2 As Integer

Dim buffer3 As Integer

Dim buffer4 As Integer

Dim buffer5 As Integer

Dim buffer6 As Varian.t

Dim buffSetl As Integer

Dim buffRunl As Integer

Dim buffSet2 As Integer

Dim buffRun2 As Integer

Dim buffSet3 As Integer

Dim buffRun3 As Integer

Dim buffSet4 As Integer

Dim buffRun4 As Integer

Dim buffSet5 As Integer

Dim buffRun5 As Integer

Dim saline As Integer

Dim a As Integer

Dim b As Integer

Dim i As Integer

Dim ¢ As Integer

Select Case MSComm1.CommEvent

Case comEvReceive
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buffer = MSComm1.Input
If (buffer = "p") Or (buffer = "q") Or (buffer = "r") Or (buffer = "s") Or (buffer = "t")
Then
buffer] = buffer
Elself (buffer = "0") Or (buffer = "1") Or (buffer = "2") Or (buffer = "3") Or (buffer =
"4") Or (buffer = "5") Or (buffer = "6") Or (buffer = "7") Or (buffer = "8") Or (buffer = "9")
Then
buffer2 = Asc(buffer) - 48
ElselIf (buffer = "@") Or (buffer = "A") Or (buffer = "B") Or (buffer = "C") Or (buffer
="D") Or (buffer = "E") Or (buffer ="F") Or (buffer ="G") Or (buffer = "H") Or (buffer =
"I") Then
buffer3 = Asc(buffer) - 64 '
ElseIf (buffer ="P") Or (buffer = "Q") Or (buffer ="R") Or (buffer = "S") Or (buffer =
"T") Or (buffer = "U") Or (buffer = "V") Or (buffer = "W") Or (buffer = "X") Or (buffer =
"Y") Then
bufferd = Asc(buffer) - 80
ElseIf (buffer = "a") Or (buffer = "b") Or (buffer = "c") Or (buffer = "d") Or (buffer =
"e") Or (buffer = "f") Or (buffer = "g") Or (buffer = "h") Or (buffer = "i") Or (buffer = "j")
Then
buffer5 = Asc(buffer) - 97
ElseIf (buffer = "k") Or (buffer = "1") Then
=512
buffer6 = buffer
End If
End Select
Loop Until (c = 12)
If buffer]l = "p" Then
Labell3.Caption = "ON"
Label14.Caption = "OFF"

Labell5.Caption = "OFF"
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Labell6.Caption = "OFF"
Labell7.Caption = "OFF"
Labell3.BackColor = &HFFFF&
Textl.BackColor = &H80000005
If buffer6 = "k" Then
Label19.Caption = "Normal"
Label19.BackColor = &H8000000B
Elself buffer6 = "1" Then
Label19.Caption = "Critical"
Labell9.BackColor = &H8080FF
End If
buffSetl = buffer2 * 10 + buffer3
buffRunl = buffer4 * 10 + buffer5
If buffSetl = buffRunl Then
Labell.BackColor = &HCOFFCO
Label2.BackColor = &HCOFFCO
Else
End If
Labell.Caption = buffSetl
Label1.BackColor = &HFFFF00
Label2.Caption = buffRunl
Label2.BackColor = &HFFFF00
Elself bufferl ="q" Then
Label13.Caption = "OFF"
Label14.Caption = "ON"
Label15.Caption = "OFF"
Label16.Caption = "OFF"
Labell7.Caption = "OFF"
Label14.BackColor = &HFFFF&
Text2.BackColor = &H80000005
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buffSet4 = a + buffer3

Label9.Caption = buffSet4

Label9.BackColor = &HFFFF00

b = buffer4 * 10

buffRun4 = b + buffer5

Label10.Caption = buffRun4

Label10.BackColor = &HFFFF00

If buffSet4 = buffRun4 Then
Label9.BackColor = &HCOFFCO
Label10.BackColor = &HCOFFCO

Else

End If

ElseIf bufferl ="t" Then

Label13.Caption = "OFF"

Label14.Caption = "OFF"

Labell5.Caption = "OFF"

Label16.Caption = "OFF"

Labell7.Caption = "ON"

Labell7.BackColor = &HFFFF&

Text5.BackColor = &H80000005

If buffer6 = "k" Then
Label23.Caption = "Normal"
Label23.BackColor = &H8000000B

Elself buffer6 = "1" Then
Label23.Caption = "Critical"
Label23.BackColor = &H8080FF

End If

a = buffer2 * 10

buffSet5 = a + buffer3

Labell1.Caption = buffSet5
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Labell1.BackColor = &HFFFF00

b = buffer4 * 10

buffRun5 =b + buffer5

Label12.Caption = buffRun5

Label12.BackColor = &HFFFF00

If buffSetS5 = buffRun5 Then
Labell 1.BackColor = &HCOFFCO0
Labell12.BackColor = &HCOFFCO0

Else

End If

End If
End Sub
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; This is a Systronix generated Main file

; Put your include statements in this file

STATUSI BIT P3.0
STATUS2 BIT P3.5
STATUS3 BIT P3.2
STATUS4 BIT P3.3
STATUSS BIT P3.4
A_INP BIT P2.0
B_INP BIT P2.1
C_INP BIT P22
LEDI BIT PL5
LED2 BIT P16
LED3 BIT P1.7
LED4 BIT P23
LED5 BIT P2.4
ENABLE BIT P25
STARTI BIT P0.0
START2 BIT P0.1
START3 BIT P0.2
START4 BIT P0.3
STARTS BIT P0.4
FULLI BIT P1.0
FULL2 BIT P1.1
FULL3 BIT P12
FULL4 BIT P1.3
FULL5 BIT P1.4
BUFF_SERIAL EQU 040H
; MAIN PROGRAM HUB

ORG 0000H

CLR LEDI

CLR LED2
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CLR LED3
CLR LED4
CLR LEDS
MOV P2,#00H ; CLEAR ABC LED
ACALL LR_STATUS
BEGIN: SETB ENABLE ; OFF 744#151

; GET STATUS INPUT IN OFF 5 ENGINE

STEPI: JNB STATUS1,STEP2
AJMP CH1

STEP2: JNB STATUS2,STEP3
AJMP CH2

STEP3: INB STATUS3,STEP4
AJMP CH3

STEP4: INB STATUS4,STEPS
AJMP CH4

STEPS: JNB STATUSS,STEPI
AJMP CH5

; WORKING CHANNEL 1

CHI: SETB LEDI
CLR LED2
CLR LED3
CLR LED4
CLR LEDS5S
CLR ENABLE ; ON 74151
CLR ENABLE
ACALL DELAY_100ms
ACALL INI_SERIAL ; Model RX Disable

MOV A #T0H
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; WORKING CHANNEL 2

CH2: CLR LEDI1
SETB LED2
CLR LED3
CLR LED4
CLR LEDS
CLR ENABLE
ACALL DELAY_100ms
CLR ENABLE
ACALL DELAY_100ms
ACALL INI_SERIAL
MOV A#T1H
CLR TI
ACALL TX_CHAR
ACALL SELECT_CH2
ACALL DELAY_100ms
CLR ENABLE
ACALL DELAY_100ms
SETB START2
JNB FULL2,$
ACALL CLK_INT2
CLR SER2
ACALL DELAY_100ms
ACALL CLR_STATUS
AJMP BEGIN
; WORKING CHANNEL 3
CH3: CLR LEDI
CLR LED2

;on 74151

;HOME ENTRY

;SET ABC

; off start bit

; wait full ON
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CLR LED4
CLR LEDS
CLR ENABLE ;on 74151
ACALL DELAY_100ms
CLR ENABLE
ACALL DELAY_100ms
ACALL INI_SERIAL ; Model RX Disable
MOV A#T2H ; HOME ENTRY
CLR TI
ACALL TX_CHAR
ACALL SELECT CH3 ; SET ABC
ACALL DELAY_100ms
CLR ENABLE
ACALL DELAY_100ms
SETB START3 ; off start bit
JNB FULL3,$ ; wait full ON
ACALL CLK INT3
CLR LED3
ACALL DELAY_100ms
ACALL CLR_STATUS
AIMP BEGIN
; WORKING CHANNEL 4
DATA SHOW DISPLAY
ACALL DELAY _ls
SETB START3
ACALL DELAY 1s
RET
CLK_INT4: CLR START4 ; GET DATA SHOW DISPLAY
ACALL DELAY _Is
SETB START4
ACALL DELAY 1s

=
m
-
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CLK_INTS5: CLR STARTS ; GET DATA SHOW DISPLAY

ACALL DELAY s

SETB STARTS5

ACALL DELAY s

RET
; TX Serial Text from ROM Pointer
TX_CHAR: MOV SBUF,A ; Send Data to SBUF

JNB ThS ; Wait until TX already
(TI=1)

CLR TI ; Clear TI

ACALL DELAY_100ms ; Delay

RET ; Jump to TX_LOOP
;DELAY
LCD_DELAY: MOV R7,#002 ; Do 2 times
LCD_DELAY _1: MOV R6,#0E6H ; Each loop =1 ms
LCD_DELAY 2: NOP

NOP

DINZ R6,LCD_DELAY 2

DINZ R7,LCD_DELAY 1

RET
DELAY 10ms: MOV R7#010 ; Do 10 times
DELAY_10ms_1: MOV R6,#0E6H ; Each loop =1 ms
DELAY_10ms_2: NOP

NOP

DINZ R6,DELAY_10ms 2

DINZ R7,DELAY_10ms_I

RET
DELAY_100ms: MOV R7.#100 ; Do 100 times
DELAY 100ms 1: MOV R6#OEGH ; Each loop =1 ms
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DELAY_100ms_2 NOP
NOP
DIJNZ R6,DELAY_100ms_2
DINZ R7,DELAY_100ms_1
RET
DELAY _1s: MOV R5,#100 ; Do 100 times
DELAY 1s 1: ACALL DELAY_10ms
DINZ R5,DELAY 1s 1
RET
END
A LAY ' A Nen wald - y
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Features

¢ Compatible with MCS-51™ Products

¢ 4K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmable VO Lines

Two 16-bit Timer/Counters

Six Interrupt Sources <

Programmable Serlal Channel 8-b |t

Low-power Idle and Power-down Modes

e P (1)

® o o 0 o o o o

Microcontroller

Description '
P . N\ : with 4K Bytes
The AT88C51 is a low-powaer, high-parformance CMOS 8-bit microcomputer with 4K

bytes of Flash programmable and erasable read only memory (PEROM). The device Flash
is manufactured using Atmel’s high-density nonvolatile memory technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash AT89051
on a monolithic chip, the Atmel AT89CS51 is a powerful microcomputer which provides
a highly-flexible and cost-effective solution to many embedded control applications.

; : : PDIP
Pin Configurations X,
PLog1 «fvee
P12 50 [] PO.0 (ADO)
P2gjs O Pa1 (ADY)
P13ds S701P02 (AD2)
PACE %6 [1PO.S (AD3)
mMsds 36 1 PO.4 (AD4)
risd7 40 PG (ADS)
rmrga 331 PO (ADE)
RsTOS 201 P87 ADT)
PQFP/TQFP (RxD) P30 ({10 31 D EAWVPP
(mxo) P31G 11 30 0 ALEFRDG
g - (NTO) P32C]12 DO PSEN
8 g5 SS (NTY)PYSC] 18 231 P2.7 (A16)

EE 2L 2 (o) P4 T 14 zr[1P26 A14
IaaSeggaehe M) PLEC] 16 261 P2.6 (A19)
ia5iaaz>EEER (wR)Pis 16 26(1P24 A12)
noonnononnonn w0y Pazd 17 ufrz3m
¥IYTe885883 xTazd|18 21p P22 AD)

xTa1gis 2 P21 AR)
P50t 33 [1P0.4 (AD4) anodzo 21hrzopan
P82 22 P05 (ADS)
P1.70a 31 [1P0.8 (AD6)
RETC]4 20 (1P0.7 (AD7) PLCC
(RXD) P2.0[]5 23 N EANPR
NCO6 28NC §E83
(Tx0) Pa.1 7 27 DALE/FROG 222
(NTO) P2.2008 28 OPBEN e NN
(NTHPaade 25 [1P2.7 (A15) EERE
(moy P24 10 24 1P28 (A14) R
T PasC 11 23 [1P25 (A13) 2 heofing
Negusro2ggH Ll
oooooooUoUy [1P0.8 (ADB)
ar§y-g0Q-aA PO.7 (ADT)
fEIIBENNERE s
Eg % % ggeTw
EE 22z:5: Py
== : [ ALE/PROG
. PPSEN
. QP27 (At5)
o P34d 16 30 0P2.6 (A14)
1) P3.50 17, AP2.5 (A1
o 2e2RENRIAKEBRE [
oooooUooooD
NN - er-nn <
2IZZzggan g
éé&:k" §§SEQ Rev. 0265G-02/00
S2zsxx




dy I dl Y o U 14 tﬂl = 1 g.; 1 Y o ¥ & v ¥
wnanstiluenansnanulidgmiumsldnuienisfnwmintu isygalmhluldusslevisunisen

L nsdlla visdu Bnnanuilisauadilen wazdesdnedeiadivaaenaisynasaninisluly



148

s

4
giemalyaiu
A 5 A o va ' Y a ¢
1A30INIVANMS IHavesriundednlwiAuanwwarunhoeneniuno s

Automatic Saline Dripping Controller Display by Monitor

A 3 A :’ A W va T Y
QMamﬂmmmsmmmumﬂwamaau 'ILﬂﬁfJ’é]G]I“LHWILLﬁﬂQWﬁN1111/714’]%6

a o 1 A a & . ag 9 vy 9 &
ﬂ?JiJW’JLG\?JSLﬂNﬁ’JNW@‘ﬁUWU‘UUQ@U me‘ﬁmﬂwmlwﬁmm‘lmmmsmmmums‘lﬂa

4
1=

:’ @ wva 1 a 4 ' g @
ﬂlmunﬂa'ﬂaaﬂuummmmamuwﬁ'wamnwamamaamummamﬁmﬁ/ﬂﬁm

(- I

13tV &} LI\

KEY SWITCH

1 ®

POWER = RESET

[} 1 Y
37 0.1 Aumbhweandesmauqumsihauveuniesniugums lnaveniunde

@ wva ' a J
’E]G]IullmlﬁﬂﬁNﬁNWHﬁﬁT%@ﬂ@ﬂJW']m@ﬁ



149

ot

OUTPUT

S § e

AC 220V FUSE SENSOR

Y v 1

v ] vy
31l 0.2 AMUMAIVRINADINUANMITINUYBUATEINIVANMT Inavesiunde

o wva ] a 4
@ﬁiuummmNamun%%m@uﬂ’smm

v = v U o - SV | o A
‘H‘u1Tlﬂ1§1‘ﬁﬁ1u‘llﬂﬂljuﬂ3ﬂﬂﬂﬂ’liﬂN]‘Mﬂ%ﬁ]‘n ummﬂwqums‘lﬂammmmaa

[y A v Y ; t:\. d
ﬁﬂi‘uuﬂ!!ﬁﬂdﬂﬁﬂ]uﬁu]ﬂﬂﬂ@ﬂﬂ’alﬂﬂi

1 v
1) POWER l9ia-Ta asuquinsesniununis lnavesiundoss Tudauanananiy
Y a2 7 q Yyt 9y = o
NUHIIDADUNUNDT GLﬁllﬁﬂT)zWi@iJVWzﬂ’N’]u

4
2) DISPLAY ufuansdeoyn Smauneavesmsivas naonsudisuduntsiay
& Y 99
LRNGEREN G ) CAVERTY

o a g 1 [ :’
3) PORT SENSOR viwithiliilugadevesmeninganivgu 11 Sensor noariunie

A v o

4) RESET ﬁmﬁ'ﬁwmumimamiﬁﬁ



150

7 8 9 2ND

CLR 0 HELP | ENTER

~ Y L4 a J a o
31 a3 nihilnlymadadunsng

Y d’ y Y U v A = K¢ a  J
‘msmn1ﬂmmmaujumqqmgﬂmmmmﬂm

1) (0-9)

2) (T)

3) (J«)

4) (CLEAR)
5) (ENTER)

ey v
SUAUMI T U

10 ifuaadmiumsidentSumaesmsman

e

"

e
D.

A A o A ) Y]
WU ﬂ11ﬂﬂLwmaamzmqgmsmam(mauwmwu) wazlelums
Y] o < I~1 3 4 o w A I 5 o
1J5mwnfmmswmamﬂﬂwamawmzmawgmwaﬂmmmmu
Y
neanundo(MyuAaIuAILeen)
Y A ' A A ° A Y] ' Y]
WU ﬂuﬂmwamaﬂmHmSm\ﬂu(mauawnaw) wazlalunig
o A I~} ~4 z o 0o w d' o 1 o
ﬂsmwuﬂamziwmﬁmﬂﬂwamawmzmawyumaﬂiummmu
2’ A =1 L
neauunasmyuiume)
Y d‘ ) [ cv d‘ (% d' o @ o 1
WU ﬂﬂam5Uﬂau"lﬂwLulgwaﬂmmzLﬂsaqmawmuag

GRS TR AR SIN R RRT]

=hl

Y
YUl

o A :’ A @ wva 1 9 a (ll
1) ‘L!']Lﬂi'ﬂﬁﬂ?ﬂﬂllﬂ"lﬁhh"i'ﬁ‘U@Q‘H']Lﬂﬁﬂ@ﬁiuuﬁuﬁﬂ\iwawluﬂu'li]@ﬂﬁ]ll‘W’]m@ﬁ 119

VULNUIN

o 3’ A :.:‘ 1 Y o 9 [ d' :’ A
2) hwaaiunaeneginelvnudile lluusufivusaiunie

a a o
3) WaaIny POWER

4) DISPLAY 9zua@3 DROPPING PRESS ANYKEY 1n1iulvnafdlaqild wiewh

guuymIiiany



151

Y 2 g v ' o a
5) ’H”Iﬂﬁ@\iﬂ’lﬁl'iﬂﬂﬂﬂﬁcl%ﬂuﬂlﬁu ﬁ'HJ'ISﬂ‘VH'lﬁIIﬂEJﬂﬁﬂﬂZT’JWI?RESET

miﬁNmmmmémﬂmﬂums'lwamma%mﬁaé’mimﬁ’ﬁzmmwaw'mﬁﬁmaﬂeuﬁama%
mmﬂsaqaeﬂuﬁﬂ1'r"71wiammmmswmmmﬂmiwmummmmmmumﬁ'lwa

mmmma@aﬁiuummmwamuﬁuwaﬂﬂnmmai et
1) laaing POWER

v
2) NNRUAAIAIT

DROPPING
PRESS ANYKEY

ﬂﬁ 2.4 ‘H‘lﬂ%ﬂ DISPLAY luﬁm’suwmummu

3) nafRdladtediguydl 1 wiedWesmadenuydulinatugnas () edhg
A
10U
o 2 [ A Ay 1 ol| = = o '
4) mavhauveuasouniuily 2 nsdife vard liimoiundeuszimoiundonglu
1A504
~ =Y °y =) 1 2
4.1) vaued ifimeduniooglunes
1 [ E4
4.1.1) nARBMIYT 1 Wil19euaaq Put Saline line 0@l Enter H1F09d /1y 1 n¥s
n198UaA9 Please Wait 1o liunuiiumsdouasndiumaga
4.1.2) iileunuidionaudadinua19ge vi19euaaq Put Line NOW! Please Enter
Y Y v
Wlameiundedh llugealdmeiunde 11011nA Enter ni1901aA Please Wait
1 =t & :3 y_ 1 [ A
4.1.3) seauniunuiumedeninlluuge szdhduymsiinuveunses
v (2 4
Tidenmuyi 3 niheeudas Water Start na Enter TiFoaditlu 1 afaneaouans Please Wait
TOIUNINOUANY Water Start OK! Aagndurddiymainuveunsos
1 o Y
4.1.4) @onwyi1 Wivouaas Set Value nA Enter BFATY 1 aSamiine
1o 2 " Y
LA Key Value 20-60, SetValue=_ / Min lddmuneanudesns na Enter Feewsala 1@
20-60 ¥yA/UTT
] v ' v Y
4.1.5) 3oz umwaunamuildan 13 luitinaaeslda 31 voe

17 N1eiaAg SetValue 31/Min, Cal Run = 31/Min



152

v

4.1.6) Tunsdifiundelndnuavin MT190aAY Out Of Saline Change Now!
lag ** ALARM ** | Change saline ! adufiu'ly wdousuiifoudouss ?jm nntundose
dgannzmsyiaudng

4.1.7) $rdoamstdhindode 1 clear wortgyndn drdesmsionmoh

& Y A A qw a A Y '
Lﬂ'fﬂf‘)@E]ﬂ‘1‘1’?!,’ﬁfz)ﬂtll‘l,l‘i 1 LW@GlHLLﬂH‘U‘Uﬂ'IEJLﬁ?JHaQﬂ']HﬁN

v
o A

] 4 ' v '
4.2) vaghiaeiundeeglunsesmmensdiundeds 1 lva duiundesylng
wd Tidenwyi 1 1&iay)
A Py ) A A o o £y
4.2.1) ADAYN 3 NUIIBUAAY Water Start NA Enter T1F09as1/1 1 afanthee
WIS Please Wait 509UMII90UAAY Water Start OK! fozndudigiunnisianweunios
[ (4 v
4.2.2) [0NINYA 2 ¥TRBLARAY Set Value N Enter TIA0SRsTY 1 n¥anthe
4 I o é 1
LTA3 Key Value 20-60, SetValue=_ / Min 1e/$112unsanmdesns na Enter Gaaiiisalald
20-60 Y1eR/ U7
d‘ a' w. o ¢=; L 9 cidy 1A T
4.2.3) wspeazsudiumiiunganildnls luiitineassldi 55 neas
W9 MT90UAAS SetValue 55/Min, Cal Run = 55/Min
v Y
4.2.4) lunsainsiundelndvuavaa nil1veuaas Out OF Saline Change Now!
(2 v ]
Lag ** ALARM ** | Change saline ! adufiuly wienfufiFvadouds Juq amiundeqns
Whganzmsinudnd
Y [ 4
42.5) demisliiundereldnn clear loidhgunan Srdoamsionmerh

A v A &4 qu = A ) i
Lﬂﬁ@@aﬂjﬁlﬂ@ﬂlﬂu 1 lwaiﬁ!Lﬂuﬂﬂﬁ’]ﬂmaanWTUﬁ']\j

MsAsITeuiody

1) Mnnaadng POWER uda Muaaswafindwe lida 1insassaeuiiidae
viseli

2) ¥11n7190 DISPLAY Tiuaaswalas MWimsasnaeumedountunsels

3) 117N Stepping Motor liiviyu 1¥assaeuiilinfidery Stepping Motor #1®41U
vise ly

4) w1ﬂtﬁaﬂﬁ1ut’1’m§"mﬁu§m’Juﬂfmﬁywmﬁa"llihlﬁmlﬁ'mafaﬁamsq Sensor finszithg

v
A 1

v
HUANADINIIATIUINMIHAVRI UN NS 8 T3]



153

d' d'l v Y a d
INIDAUVOUADIVIADNNIUND S

OO @ G

CH1 CH2 CH3 CH 4 CHS

POWER @

ﬂﬁ 2.5 ﬁsll’l‘uﬂu'1‘U'E'NlﬂiﬂQL‘K@M@@L‘U']FIE)&JW’JW]’E]?

INPUT

B g

OUTPUT

a Y o 41 £ oy A s
ETJ‘YI 3.6 ATUNAIVDIUATDIUYDUADVIADUNWANDS

%4 d’ d’ U % a d
f'ﬂ51‘11\11‘1«!‘]10\3!?’]56\3!‘56%%9!‘1]1?]6111"”!9165

v v )
1) Laﬂnﬁwmmaummmuﬂmswwmmim‘l hiundesa ludasunTeusouser
ADUNANDS
a a 4
2) Waain% POWER
3) 5n11J5Un33 Dropping 315 nguiiinedazlii 9.7

u

4) 117111199 Dropping aunsofiunyefte|id



154

Ao 3
& 3 USinuiid
IT09AIVANMS I1a 0 :I ekl
v -
o A Y v “HUWU'WI
Y9 uNdoon luala Aoz
a ¥oa a Ho o o
Usuaniunde USuaiimaalsy
o o A
AULUHS U HYA/UIN
ead 1 1foan 4
2o ’ USnafidesns o l:] USuaiidoams
— " i Hoa/uN
A0 o L A0
£ . e F a {0t (o
USuaniundae USinafimdalsy smaniinge YTnuimdalsy
s =
HuA/UIN HoA/MN
Aeeh 2 1Aoedi 5
. l:] USinaifideems &y I YSuafidoans
=) i =)
noAMN AT
T anu
a A a A5 o ie a A a oo pw
Usuaniunie USuanmdalsu Usuaniunae USuanmdusy
= =y
oA/ noaAi

A 9 a 4
gﬂ'ﬂ 2.7 MIUTAINAN NN HIIDADUN AN DT




155

VITUIYNTN

Y

a a d'l v EY = (%3 wa a a o o
NAATE YATNTI LATAUL. “IATRIIEMSIMAIMUTIRendnluilf.” USyaninusagmens
a J @
RATINAITL MUIAINTIN INTANIIAN ANZATMAAsgaaIMNT TN daumaluTa?
WizaouINA U IUNMITANANTEITA. 2543
a a a A = ] ! " . a d :j P
513U ANDDIINYTS. Qiemsileulisunsu Visual Basic Version 6.0. Ruvin3afl 4. ngaumnwe :
= g )
WOAYATY.
A ' a Y a o a Jd ' S g o
ou 9393590, nquq uazmsliandidonsedind. idu 2 . ngumua : FBagind. 2536
4 Y o v o d Qy a a = Y awva d
WU NsunYImLna uazedan . Aunsingi la. Seudiesl fiamslulasaeulnsames
LY a = < a 4
MCS-51 21i1 AT89C5x Y89 Atmel. NJUNHI : Bulunfn BriwaSwue,
a '3
awerr yunziloz. madszgodldanlulnsneulnsames MCs-51. nyamne -

a 4 @ - @
ANLITINTIUAMIAAS dn1Tumalu laBwssaemndudnanmisainnsals. 2543



156

d’ 9 o a a 4 [
FoRMIyaniinus W BgNA2
[ =1 S a o
waaulling 7 WOATMYU 2522
anuNA v dngiisii
QUANUUAY 61/20 ¥3j 2 fuadaiu sunathnls
1 iagnusiil
d’ 1 %] 1 o v a o 9/ '
neogilagiiu 61/20 %3 2 fruadeny sunethu'ls
19 IAg Y1l
Y] o
Tnsenm 0-1722-5304
sz Iamsainm
Uszaufnu TsaiseuthuTang
LY = Y ~ 9 1 a
USOUANYINOUAY TseFouthusaunine
Usemaiiotins3naw (War) Ienaumaing iyl
- | -7 =Y % 3 ) % =) % =
ﬂs:mﬁuﬂumwwwwqa (1) MeauNATAG N5l
USaas MU NI TH INTANUIAY
a da
AAIVINIAAATIAINTTY
4
AULATMANTYATINNTTY
@ = Y
aotuma luladwszoeundn
Rgammsaanseils
d' Yo [
Naun ldsus193a i
=
NUNTANEN -

AW Tusidalafsna1s1g



a a
TDIUNINA

TR TRTEONY

nogilagiiu
v 7

Tnsfwn

Usziamsfinun
Uszoufinun
@ =2 Y
UseuAnIMOUAY
UsematiotiasIndn @)

Y
Usgmniloiasindnduga (W)

USana3

Na1uN 185Us195a
=<
NUMIANYI

a L4
AANWIU

157

Uszagues

wgllszaSaney neawg

13 Ngemen 2523

1N IAUATIIWFIN

201 g 2 dvaddiosiln Suneilnsady
WHIAUATIIFRN

201 g 2 fumidiesiln Suaeilnsedy
I IAUATIFHIN

0-4428-3636 , 0-9764-0416

Tsasouthude silnyame YaSneans
TsaSeus a1 ineds 2
INNAUNATAUATTIFE N
MNNAUNATAUATI I TN
MUIHIINT TN INTANUIAY

a da
MAIININAATIAINTTY

J

AMZATANAATONTINNTTU

@ = 9
aovumaluladgnszeounda

Drgaummsaanszile

o
@

ANUNEIWOY Ty anuduSvegiitiy



o a a 4

TUITYVIUNUD

g o

R~
e

B

auiling

e
=
o))y

L
= a
anIUNnA

RN

negilagiiu
[ 4

Tnsdwi

dseiamsanm

Uszoufinun

Y] = 9
Ureufny1noudy
Usemailotins3naw 1y

E4
UsemeiivlinsInFnduge @ha.)

Useyayn3

Na N 1asus193a
=
NUMTANY

a 4
AANIU

158

Usz Taduns

a 4
wwuasuns Juges

a

5 dguigu 2520
IHIAUIY

T o 1 ‘3‘ Q’ o =
59 M1 2 Muanwha Nedunegiiog
INIAUY

v
a

' o 1 ,2’ o I
59 M3 2 MUaUAA Aed unagiiee
INIAUIY

JERTEITEATRIRTETy
TsaSeueiaSananeais
aoumnaluladsvuenag
INYUVAMANIETN (Foq Ina)
TU1IIINTTU INTANUINY
MAINAFAATIINTTU
AMZATFNANSgATHATIY
ao1iuma luTadnszoouna

Drgaummsaanses

v
aunnuinayle soulasunamuiy



o a

a 4
TUIYVIUWUD

o

-
e

3

a

oulliNg

a a
ADIUNINGA

e
o))

Ul
pudnuAY
fiogilagriv
Tnsfiws

UseIamsanm
Uszaudnun

o = vy
VUTUUANEINDUAY

Usemaiodasingw ()

4
Usgmeilotasindniugs W)

Usgyaas

= Yo [ Y
Naam‘ﬂ"lmmnaa

=
NUMIANYN

a 4
AANWIU

159

UszTagduaa

WIGIUN Uowey

28 UNSIAN 2523

v danssunsaS ogsen

201 iy 2 Muae Sunegiie
v danszunsaiaysen

201 Wy 2 Mvatau Sinegiie

VINIANTZUAT A BYTET

TsaSeummiayasel
TsaiSougiy
Inndumatianssuaseoysun
IndumAaNszUaseoysY
@13 1IMINIsU INTANIAY
MAIWINNAATININTTY
AULATANAATYATINNTTY
aniumaluladwszeeund

Wigunmsaianszaly

a 19 A A
ﬂﬁllﬂiunaﬂﬂlquﬂﬁﬂ@ ...... Ay





