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3 using ultrasonic

: wave, which is

generated by the AT89C51 microcontroller. The transmitted ultrasonic wave will be reflected by

underwater suspended objects. The reflected ultrasonic wave received from the ultrasonic transducer

will be used to compute for distance between the suspended object and the equipment. The principle

to compute this distance is that when the ultrasonic wave is transmitted, the counter starts and

stops when the reflected wave is received by the ultrasonic transducer. The time interval between

start and stop of the counter is computed for the distance where the results are displayed on the

monitor screen.
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THE FREQUENCY RANGES OF SOUND

Human hearing 16Hz - 18kHz

Conventional power ultrasound 20kHz - 100kHz

Extended range for sonochemistry 20kHz - 2MHz

Dlagnostic ultrasound 5MHz - 10MHz
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3.1.2 105988 (Amplifier)
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3.2.2 WesMAUuaMaiaines (Band Pass Filter)
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NNAUNIIMIA Quality factor of complex pole pair 9INYAT

VR, /R, +1

€= TR R,

unumnng v ldasluaumses 1dh

0- JB0KY2kKQ 41

" 30kQ/30KQ

o v ° 9/ 1 8 o o o
INMIATUHIUHINTIA NN ﬂ11ﬂﬂﬂ1i'ﬂﬂﬂllﬂﬂﬁ’)ﬂﬂ]'ﬂﬂm‘iﬂll’)ﬂl]‘uﬂﬁﬂ

323 D90 ec e e e e eee e Aeeen s e s
o PR o o o o & 3 9 o
daanui ldninesuuudmafamed Iudygialsnd FlumsiFaundesmsdyaia
o a o ar =1
TagldnannisvoasesnlSouiioy

[ 4 ¥ 0 i o oy aq ¥
Wad 51fsdeaimslfoudyana i laidudya uwad

ar o 3/ é‘l =t at o r
szaunsuIn I Hwanlnoudygudinan

INPUT +3V
©
Sk 3 [N
—32 14
2 {_
/
~

31 3-8 nvasnfouMoas s uns ay



45

+Y

—_3

-3
=

2k
Sl
33mi LP& LPe
é a7k an P é a7 X s BFA &5
< < \r NIAPMPA  NAPHPE
J

s
INVA INVE = :
INM'T I[ S1A §1B P Yw
Dl‘\F P SAB AGND
’ = v i

21 VD+ o (L
F 2N3904 - 30 2 tsH S04100KCL
orE 4 cLka oLk Ll 5k
1 WFE
a7z
e %m rI\NF a0 TowF ~

) +/.8

48

1 3-9 NesTIWMIEIUMATY

3.2.4 msaanmnllsunsunianiadu

Y
f AIUNUIU 12

N30 INTO Yo SUATUMIIIU

MATVAIZUN 3-11

R1=05 hex
Ne \I/ R2=23 hex

Aant

v
¥R 1IN
Error 2

AR TFH 84 1 M

oo
HIAILDAY

h 4

,-’ UWHARAING :

¥ 3410 uaasdsmves Tsunsumeduaniy




46

3.3 1903IMATAINA (Display)
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ORG 0000H

LIMP INITVAL
ORG 0003H
LIMP 000CH
ORG 0006H
LIMP GENPS
ORG 0009H
LIMP DELAY
ORG 000CH
LIMP COMPT

o 3% o o ok ok K ok ok ok ok ok ko ok
>

INITVAL: v i g
MOV 7EH,#14H
MOV DPTR,#0000H
LIMP 0006H
RET
; GENERATE PULSE 40kl1z :
GENPS: MOV R1,#02H
CLR P1.0
ML: SETB P1.0
MOV RO,#05H
DINZ RO,$
CLR P1.0
NOP

MOV RO,#04H



DINZ RO,$
DINZ R1,ML
LIMP 0009H
SIMP $

; DELAY TIME ;

DELAY: MOV TCON,#01H
MOV IE.#81H
MOV R2.#023H
MOV R1,#005H
MOV RO,#0FOH

CHK:

INITCOM:

; COM]

COMPT:

AQ: CINE KZ,FUZ3H, CUMY 12
CINE R1,#000H,A1
MOV R1,#005H

Al: CINE R1,#005H,J1
CINE R0,#000H,A2
MOV RO,#0FOH

A2: CINE RO,#0F0H,JO
MOV 30H,#02H
LIMP 001EH
SIMP $

JO: LIMP COMPTO
SIMP $

J1: LIMP COMPT1
SIMP 3



EQ3 RI: MOV PSW.,#00H

MOV A#05H
SUBB AR1
MOV 20HA
MOV A20H
MOV A#0C3H
MOV B,20H
MUL AB

MOV 24H,A
MOV 23H.B
MOV AH#O3H
MOV B,20H
MUL AB

MOV 27H,#00H
MOV 26H.A

EQ4_RO:
MIUL AD
MOV 25H,A
MOV 24H,B
RET

COMPT?2: MOV PSW,#00H
MOV A#023H
SUBB AR2
MOV 10H,A
MOV A#0D2H
MOV B,10H
MUL AB
MOV 13H,A
MOV 12H.B
MOV A#012H

MOV B,10H



MUL AB

MOV 16H,#00H
MOV 15H,A
MOV 14H,B
MOV A,l161
ADD A,13H
MOV 13H,A
MOV A15H
ADDC A,12H
MOV 12H,A
MOV A,14H
ADDC A#00H
MOV 11H,A
MOV A,13H
ADD A#OSH

A3:

Ad:

J 2:

COM2: LACAALL INVARY Y
CINE RO,#000H,AS
MOV RO,#0FOH

A5: CINE RO,#0F0H,COM2 0
LIMP COM2_1
SIMP $

COM2 0: LCALL EQ4 RO
MOV A22H
ADD A,25H
MOV 22H,A
MOV A21H
ADDC A,24H

MOV 21HA



COM2_I:

COM 2:

MOV
ADDC
MOV

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

LCALL

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

LCALL
LIMP




COMPT1:

A6;

COM1:

SIMP

MOV
MOV
SUBB
MOV
MOV
MOV
MUL
MOV
MOV
MOV
MOV
MUL
MOV

L¥ans ¥

LIMP

SIMP

LCALL

MOV
ADD
MOV
MOV
ADDC

$

PSW . #00H
A #OSH
ARI
10H,A
AHOC3H
B,10H

AB

13H,A
12H,B
A#O3H
B,10H
AB
16H,#00H

ANwgii A van

RO,#0FOH,COM1

EQX_VT
000FH

$

EQ4 RO
A,13H
A25H
131LA

A,12H
A24H



MOV 12H,A

MOV A11TH
ADDC A #00H
MOV 11H,A
LCALL EQX VT
LIMP 000FH
SIMP $
COMPTO: LCALL EQ4 RO
MOV A25H
ADD A #09H

EQX_VT:

X VT:

MOV 34H.B
MOV A,12H
MOV B,#0CBH
MUL AB

MOV 38H,#00H
MOV 37H,A
MOV 36H,B
MOV A,11H
MOV B,#0CBH
MUL AB

MOV 3CH,#00H
MOV 3BH,#00H
MOV 3AHA
MOV 39H,B
MOV A3CH

ADD A38H



MOV 33H.A

MOV A3BH
ADDC A37H
MOV 32H,A
MOV AJ3AH
ADDC A36H
MOV 31H,A
MOV A,39H
ADDC A#00H
MOV 30H,A
MOV A33H
ADD A35H
MOV 33H,A
MOV A32H
ADDC A34H

MOV 3CH,#00H
MOV 3BH,#0CH
MOV 3AHA
MOV 39H.B
MOV AJ3CH
ADD A38H
MOV 3CH,A
MOV A3BH
ADDC AJ37TH
MOV 3BH,A
MOV A3AH
ADDC A36H
MOV 3AHA
MOV A39H
ADDC A #00H

MOV 39H,A



MOV A3CH

ADD A35H
MOV 3CH,A
MOV A3BH
ADDC A34H
MOV 3BHA
MOV AJ3AH
ADDC A #O00H
MOV 3JAHA
MOV AJ33H
ADD A#00H
MOV 34H.A
MOV A32H
ADDC A,3CH

VT2:

DIV AB
MOV 12H,A
MOV 22H,B
MOV A33H
MOV B,#10H
DIV AB
MOV 13H,A
MOV 23H,B
MOV A34H
MOV B,#10H
DIV AB
MOV 14H,A
MOV 24H,B
MOV A11H
MOV B,#02H

DIV AB



MOV
MOV
SWAP
ORL
MOV
DIV
MOV
MOV
SWAP
ORL
MOV
DIV
MOV
MOV
SWAP

avans v

MOV
SWAP
ORL
MOV
MOV
SWAP

11H,A
AB

A21H
B,#02H
AB
21H,A
AB

A,12H
B,#02H
AB
12H,A

Ay e

AB
14H,A
AB

A,24H
B.,#02H
AB
24H,A

A,11H

AZ21H
31H,A
A,12H



ORL A,22H

MOV 32H,A
MOV A13H
SWAP A
ORL A23H
MOV 33H,A
MOV A,14H
SWAP A
ORL A24H
MOV 34H,A
RET

TRANSL: LCALL LDIV A4
LIMP 0015H

LDIV_Ad4:;

LPDIV:

MOV 11H,A
MOV A,10H
ADDC A#00H
MOV 10H,A
MOV A,16H
ADD A#01H
MOV 16H,A
MOV A1SH
ADDC A#00H
MOV 15H,A
MOV A 14H
ADDC A#00H
MOV 14H,A



CINE AJ31HLPDIV

MOV AJ32H
SUBB A,11H
JC CONDT
MOV A11H
CINE A32H,LPDIV
MOV A33H
SUBB A12H
INC LPDIV
SIMP CONDT
CONDT: MOV A,16H
DEC A
MOV 33H,A
MOV 32H,15H

HTBCD:

CLR_ALL:

HEXTOBCD: MOV A33H
RLC A
MOV 33H,A
MOV A32H
RLC A
MOV 32H,A
MOV A31H
RLC A
MOV 31H,A
MOV A30H
RLC A
MOV 30H,A
MOV AR7
ADDC AR7
DA A

MOV R7,A



MAINLP:

START:

AVRG:

LIMP

SIMP
LCALL

DPL
A,32H
@DPTR,A
DPL
A33H
@DPTR,A

81H.#07H

0006H

INIT



INIT:

LDEC_AVR:

DIVIDE:

RETURN:

MOV

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

MOV
ADD
MOV

LDEC_AVR
30H,#64H
DIVIDE
0012H

$

DPTR.#00C8H
A,@DPTR
DPL

33H,A
A,@DPTR
DPL

32H,A
31H,400H

15H #00H

A12H
A30H
12H,A
A,11H
A #O0H
HHA
A,10H
A #0OH
16H,A

A,15H
A#01H
15H,A



CONDTI:

<ok ok ok ok ok ke ok ok ook ok ok ook
b
ckokkokkokk ok okok ok ok d
]
ook sk ok s ook ok ok ok ok ok ok ok
5

DISP:

SEPR:

MOV
ADDC
MOV
MOV
ADDC
MOV

MOV
CINE
MOV
SUBB
IC
MOV
CINE
MOV

MOV

MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

A,14H
A#0OH
14H,A
A,13H
A#00H
13H,A

A,10H
AJ31H,RETURN
A32H

A11H

CONDTI
A1TH
A,32H,RETURN
A33H

P2,#00H

ARO
B.#10H
AB
30H,A
31H.B
AR1
B,#10H
AB
32HA
33H,B
AR2
B, #10H
AB



LOOPP:

MOV
MOV
MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

MOV
MOV
RET

MOV

34H,A
35H.B
AR3
B,#10H
AB
36H,A
37H,B
AR4
B,#10H
AB
38H,A
39H.B

AHOFFH

AJ35H
CPRE
P2.2
P2.1
P2.0
PO,A
DELYO0

A36H
CPRE
P2.2
P2.1
P2.0
POA
DELYO0



DISP ER:

REGEN:

ERROR:

LIMP
SIMP

MOV
CLR
CLR
CLR
MOV
ACALL

MOV
CLR
CLR
SETB
MOV

0006H
$

A #086H
P2.2
P21
P2.0
POA
DELY0

AH#OAFH
p2.2

P2.1

P2.0
POA



CPRE:

ACALL

MOV
CLR
SETB
CLR
MOV
ACALL

MOV
CLR
SETB
SETB
MOV
ACALL

CINE
MOV
RET
CINE
MOV
RET
CINE
MOV
RET
CINE
MOV
RET
CINE
MOV
RET

DELYO

AH#OAFH
pP2.2
P2.1
P2.0
PO,A
DELYO0

A#0A3H
p2.2
P2.1
P2.0
PO,A
DELYO

A#01H, 2
AH#0FoH

AH02H, 3
AHOA4H

A#O3H, 4 _
A #0BOH

AH04H, 5
AH#099H

A#05H, 6
AH#092H
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