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ABSTRACT

This project presents an equipment for searching underwater suspended objects using ulitrasonic
wave. The proposed equipment uses a peizo hom to transmit the 40 kHz ultrasonic wave, which is
generated by the AT89CS5] 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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* R+R ¢

u.,.l/z_.,.p}sczo (2.18)
R R

%+(V, -V,)SC =0 (2.19)

P

2
V (=4+8Cy~——=10 2.20



2INANNITN (2.19) 92 1A

1 V.
V(= +8C)——%—¥,8C=0
Y(R ) R 0
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V,,(— SC)—%—V SC =0

unua ¥, anaunsn 2.22) adldlugumsi 2.23) o214

kv,

kRVO(% + SC)(— SC) ==& =VoSC =0
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dt e TR
mnanw k—% 2214
2
Yy + I:O 7=0
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ICS = C_l[ﬂJ (2.26)
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I
I, = CEV'] (2.27)
1+e'
l..= e (2.28)
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]l — C2
" 1+ e'(‘t_:}
I = Ly
; 1+ e{ﬁ]
I
I, = EE 1
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[1 LT eb‘]]
I..
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{1 +e r) {1 + e[;]}
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I = EE
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I
I — EE
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21199515 19ZHUBNI1
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Al = ICCI _Iccz
Al = 1(:3 + 1(:5 _1(14 _](76

AI=(IC3 “Ica)_(lm _ICS)

(2.29)
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azlan I, —1.= Ly 11
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NOAUNTN (2.43):

—~V +Ri -V,=0 (2.43)

~V,+i,R,—~AV,=0 (2.44)

+i, =0

i =—i (245)

nglﬂﬁ (2.46)
R

INANMITN (2.45);
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i, = ! 247
= (2.47)
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(V: + Vd)
-V, + R, —AV, =
Ri
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Vo R
N P
A4 AR,
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-R
Vo 2% (2.48)
V. R
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] +—4+ 2= {(2.49

R, +R R
Vo =(—f ’J=1+—f (2:50)
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k=1,2,...,2n

2k+n—q
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wnilesgognianazReuingulaouly Tavvuinvesduamulswaiuiuszeznia Minisd
Ed ¥ v
dygrulddszuranalududae liiu szifadlymlumsutlasdyaiuaiaea (Digia)  1Wo

nfSvuifivy code anll mningaziousylndiliodyanurunSuenduazuuuswmailames 187

]
-

o o = s & o v $ [y { o
VUIPVBIFYy MNe199ztAU 5 11ad FURUYIIN A/D Converter vzamsasuld luvazniagh

a

9/ ¥ A = o 7 |y o o ol a
ﬁx‘wauagvlna mamuwsuanﬂ LAy LL‘UHF]W"IETWﬁ!ﬂ?]iH.ﬁ'J mmﬂmaaamﬂpmnmw:mmu"lﬂ 137



31

k4 9 o o Ty e o 3 1 3 v =4 =4 o <9
aoams IMunadygiunai ihiagiazdeusgiiszezla msizez IdheaensalSvudiousia 34
Asld2995 Automatic Gain Control iNan UV I HVUIAYDIFY RN DalSunavzildounlasi
my
= o al - o v ¥
2.12.8 Woseunalal Ammnes (Envelope detector) HA191NAF YR IUAIUINT AGC UA7
mavamsfsiandu Taldeaneunaladdmames msizdiwaensiszneu Tauilgiaesseg 2-

25

Vin Vou

51 2-25 29vsieunalal Amames

o

1 >
Taofianuduwussznang a1 R, C uazANudwIne il

1
" 27RC

/. (2.61)

2.12.9 39930504ANUDAHIH (Low Pass Filter, LPF) Ha301nATUIMAIMII9T10UIIA

10 *
' =)

Tad Ammaosudl 519 A duaiuswanduu uansiaealarsesnsoanuddidig oy

o - W 5 o w a 5 = -:3 a =) 4 d’d’
ﬁnﬂmpm‘mﬁw"lmiumm l!ﬂz!‘ﬂuﬂ’l‘iﬂ’lﬂﬂﬁﬂ'}mu'lm'iﬂﬂ?u VIﬂWﬂ!ﬂﬂ‘UuiﬂﬂﬁﬂJuiUuﬁuﬂ']'lllﬂflivlﬂ 1'1-11’”.-1

=} b L] 1 =i o t:.ly
Lﬂﬂﬂ1‘lﬂ\i‘ﬂ'i Sallen & Key IW712318010N1300NUUD Hzﬂiiﬂi AU

Vin RI R2 i
. W\/ /\/\/\1 ¢ Voul
Pl

3111 2-26 21995 Sallen & Key



» 1
= s R Vo =
131N ONGDUNT Transfer function U933395 TAsi We13801# THua A 493 op-amp

r ° 4 =0
RH RA
v = Ve = R,v, =kv, (2.62)
[ 1 1 J R,+R,
R —+—
Ry R,
iiie k = Ry
R, +R;
#in158079 Tua B 409 op-amp
v,-v, v,—-0 0
R, 1
SC,
1
y = sz,(— + SCz] (2.63)
R2
flnua C
V] —VI Vl —Vr
+ +{v,—v )SC, =0
Rl Rl ( 1 a) 1
1 1 v, v
v| —+—+5C, |-+--—+L=v,5C, (2.64)
Rl 2 Rl R2
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1
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15199 2-6 HARITDIUZATI VDINDT AU

Pin Job D/S/IC Name
1 Output Co -Strobe
2 Output DO +Data Bit0
3 Output D1 +Data Bit0
4 Output D2 +Data Bit0
5 Gutput D3 +Data Bit0
6 Output D4 +Data Bit0
7 Output D5 +Data Bit0
8 Output D6 +Data Bit(
9 Output D7 +Data Bit0
10 Input S6 -Acknowledge
11 Input S7 +Busy
12 Input S5 +Paper End
13 Input S4 +Select In
14 Output Cl -Auto Feed
15 Input S3 -Error
16 Cutput C2 -Initialize
17 Output C3 -Select

18-25 Ground - Ground
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3.2.2 WesMAUUAMaHaines (Band Pass Filter)
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ORG 0000H

LIMP INITVAL
ORG 0003H
LIMP 000CH
ORG 0006H
LIMP GENPS
ORG 0009H
LIMP DELAY
ORG 000CH
LIMP COMPT
ORG 000FH
LIMP TRANSL
ORG 0012H
LIMP HTBCD
ORG 0015H
LIMP MAINLP
ORG 0018H
LIMP AVRG
ORG 001BH
LIMP DISP
ORG 001EH
LIMP DISP_ER
;*************************************************;
INITVAL: MOV 7FH,#65H
MOV 7EH,#14H
MOV DPTR,#0000H
LIMP 0006H
RET
; GENERATE PULSE 40kHz ;
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 R1ML
LIMP 0009H
SIMP $

; DELAY TIME :

DELAY: MOV TCON#01H
MOV IE#81H
MOV R2,#023H
MOV R1,#005H
MOV RO,#0F0H

CHK: JB IEQ,INITCOM
DINZ RO,CHK
MOV RO,#0FOH
DINZ R1,CHK
MOV R1,405H
DINZ R2,CHK
MOV 30H,#01H
LIMP 001EH
SIMP $

INITCOM: LIMP 000CH

; COMPUTING FOR DELAY TIME ;

COMPT: CINE R2,#000H,A0
MOV R2,#023H

AO: CINE R2,#023H,COMPT2
CINE R1,4000H,A1
MOV R1,#005H

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

A2: CINE RO,#0FOH,J0
MOV 30H,#02H
LIMP 001EH
SIMP $

Jo: LIMP COMPTO
SIMP $

I LIMP COMPT!1
SIMP $



EQ3_RI:

EQ4_RO:

COMPT2:

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

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

MOV
MOV
SUBB
MOV
MOV
MUL
MOV
MOV
RET

MOV
MOV
SUBB
MOV
MOV
MOV
MUL

MOV
MOV
MOV
MOV

PSW #00H
A#05H
AR1
20H,A
A20H
A#0OC3H
B,20H
AB
24H,A
23H,B
A#O3H
B,20H

AB
27H,#00H
26H,A
25H.B

A27TH
A24H
22HA
A26H
A23H
21H,A
A,25H
A#OOH
20H,A

PSW #00H
A#0FOH
ARO
23H,A
B,#04H
AB

25H,A
24H,B

PSW #00H
A#023H
AR2
10H,A
A#OD2ZH
B,10H
AB
13H,A
12H.B
A#012H
B,10H



MUL AB

MOV 16H,400H
MOV 15H,A
MOV 14H,B
MOV A,16H
ADD A13H
MOV 13H,A
MOV A,15H
ADDC A,12H
MOV 12H,A
MOV A,14H
ADDC AH#00H
MOV 11H,A
MOV A13H
ADD AH#09H
MOV 13H,A
MOV A 12H
ADDC A#00H
MOV 12HA
CJNE R1,4#000H,A3
MOV R1,#005H
A3: CJNE R1,#005H,COM2
CINE RO,#000H,A4
MOV RO,#0FOH
Ad: CINE RO,#0FOH,J 2
LCALL EQX VT
LIMP 000FH
SIMP $
]2 LIMP COM 2
COM2: LCALL EQ3 RI
CINE RO,#000H,A5
MOV RO,#0FOH
AS5: CJNE RO,4#0FOH,COM2_0
LIMP COM2_1
SJMP $
COM2_0: LCALL EQ4 RO
MOV A22H
ADD A25H
MOV 22H.A
MOV A21H
ADDC A24H

MOV 21H,A



MOV A20H

ADDC A#00H
MOV 20H,A
MOV A,13H
ADD A22H
MOV 13H,A
MOV A 12H
ADDC A21H
MOV 12H,A
MOV A11H
ADDC A,20H
MOV 11H,A
LCALL EQX VT
LIMP 000FH
SIMP $

COM2_1: MOV A,13H
ADD A,22H
MOV 13H,A
MOV A,12H
ADDC A21H
MOV 12H,A
MOV A1TH
ADDC A,20H
MOV 11H,A
LCALL EQX VT
LIMP 000FH
SIMP $

COM 2: LCALL EQ4 RO
MOV A,13H
ADD A25H
MOV 13H,A
MOV A12H
ADDC A,24H
MOV 12H,A
MOV A1TH
ADDC AH00H
MOV 11H.A
LCALL EQX VT

LIMP 000FH



SIMP $

COMPTI: MOV PSW #00H
MOV AHOSH
SUBB ARI
MOV 10H,A
MOV AH0C3H
MOV B,10H
MUL AB
MOV 13H,A
MOV 12H,B
MOV A#03H
MOV B,10H
MUL AB
MOV 16H,#00H
MOV 15H,A
MOV 14H,B
MOV A,16H
ADD A13H
MOV 13H,A
MOV A15H
ADDC A,12H
MOV 12H,A
MOV A,14H
ADDC A #00H
MOV 11H,A
MOV A13H
ADD A#09H
MOV 13H,A
MOV A12H
ADDC A#00H
MOV 12H,A
CINE RO,4000H,A6
MOV RO,#0FOH

A6: CINE RO,40F0H,COM1
LCALL EQX_VT
LIMP 000FH
SIMP $

COMI: LCALL EQ4 RO
MOV A,13H
ADD A25H
MOV 13H,A
MOV A12H

ADDC A24H



MOV 12H,A
MOV ALTH
ADDC A#00H
MOV 11H,A
LCALL EQX VT
LIMP 000FH
SIMP $

COMPTO: LCALL EQ4 RO
MOV A,25H
ADD AH#09H
MOV 13H,A
MOV A24H
ADDC AH#00H
MOV 12H,A
MOV 11H,#00H
LCALL EQX VT
LIMP 000FH
SIMP $

EQX _VT: LCALL X VT
LCALL VT2

X _VT: MOV A13H
MOV B#0CBH
MUL AB
MOV 35H,A
MOV 34H,B
MOV A,12H
MOV B#0CBH
MUL AB
MOV 38H,#00H
MOV 37H,A
MOV 36H,B
MOV ATH
MOV B,#0CBH
MUL AB
MOV 3CH,#00H
MOV 3BH,#00H
MOV 3AHA
MOV 39H,B
MOV A3CH
ADD A38H



MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

MOV
MOV
MUL
MOV
MOV
MOV
MOV
MUL
MOV
MOV
MOV
MOV
MOV
MUL
MOV
MOV
MOV
MOV
MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

33H,A
AJ3BH
A37H
32H,A
A3AH
A36H
31H,A
A39H
A #00H
30H,A
A33H
A35H
33H,A
A32H
A,34H
32H,A
AJ31H
A #00H
31IHA

A,13H
B,#05H
AB
35H,A
34H,B
A12H
B.#05H
AB
38H,#00H
37HA
36H.B
Al1TH
B,#05H
AB
3CH,#00H
3BH,#00H
3JAH,A
39H.B
AJ3CH
A38H
3CH,A
A3BH
AJ37H
3BH,A
A3AH
A,36H
3JAHA
A39H

A #00H
39H,A



VT2:

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
RET

MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

A3CH
A35H
3CHA
A,3BH
A34H
3BH,A
A3AH
A #O0H
3JAHA

A33H
A#00H
34H,A
A32H
A,3CH
33H,A
A31H
A3BH
32H,A
A30H
A3AH
31H,A
A,39H
A#00H
30H,A

A31H
B,#10H
AB
11H,A
21H,B
AJ32H
B,#10H
AB
12HA
22H.B
A33H
B,#10H
AB
13H.A
23H,B
A,34H
B,#10H
AB
14H,A
24H.B
A,11H
B,#02H
AB



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

MOV
SWAP
ORL
MOV
MOV
SWAP

11H,A
AB

A21H
B,#02H
AB
21H,A
AB
A12H
B,#02H
AB
12H,A
AB

A22H
B,#02H
AB
22HA
AB

A,13H
B #02H
AB
13H,A
AB

A23H
B,#02H
AB
23HA
AB

A,14H
B,#021
AB
14H,A
AB

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

A,11H

A21H
31H,A
A,12H



TRANSL:

LDIV Ad4:

LPDIV:

ORL
MOV
MOV
SWAP
ORL
MOV
MOV
SWAP
ORL
MOV
RET

LCALL
LIMP
SIMP

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
ADDC
MOV
MOV

A,22H
32H,A
A,13H

A23H
33H,A
A,14H

A24H
34H,A

LDIV A4
0015H
$

1O0H,#00H
11H,#00H
12H,#00H
13H,#00H
14H,#00H
15H,#00H
16H,#00H
17H#27H
18H.#10H

A,13H
A,18H
13H,A
A,12H
A,17H
12H,A
A11H
A#00H
11H,A
A,10H
AFO0H
10H,A

A,16H
AHOTH
16H,A
A,15H
A#00H
15H,A
A, 14H
A #O0H
14H,A
A10H



CONDT:

HTBCD:

CLR ALL:

HEXTOBCD:

CINE
MOV
SUBB
JC
MOV
CINE
MOV
SUBB
INC
SIMP

MOV
DEC

MOV
MOV
MOV
MOV

LCALL
LCALL
LIMP
SIMP

CLR

MOV
MOV
MOV
MOV
MOV
MOV
RET

MOV
RLC
MOV
MOV
RLC
MOV
MOV
RLC
MOV
MOV
RLC
MOV
MOV
ADDC
DA
MOV

A31HLPDIV
A32H

A,11H
CONDT
A,11H
A32H,LPDIV
A33H

A,12H

LPDIV
CONDT

A,16H

A

33H,A
32H,15H
31H,14H
30H,#00H

CLR_ALL
HEXTOBCD
001BH

$

A
RO,#20H
R3,A
R4.A
RS5.A
R6.A
R7,A

A33H
A
33H,A
A32H
A
32H,A
AJ31H
A
31HA
A30H
A
30H,A
AR7
AR7
A
R7,A



MOV AR6

ADDC AR6
DA A
MOV R6,A
MOV AR5
ADDC ARS
DA A
MOV RS,A
MOV A,R4
ADDC A,R4
DA A
MOV R4,A
MOV AR3
ADDC AR3
DA A
MOV R3,A
DINZ RO,HEXTOBCD
MOV AR3
MOV RO,A
MOV AR4
MOV RI,A
MOV AR5
MOV R2,A
MOV AR6
MOV R3,A
MOV AR7
MOV R4,A
MOV RS,#00H
RET

MAINLP: DINZ 7FH,START
MOV 30H,#64H
LIMP 0018H
SIMP $

START: INC DPL
MOV A32H
MOVX @DPTR,A
INC DPL
MOV A33H
MOVX @DPTR,A
MOV 81H,#07H
LIMP 0006H
SIMP $

AVRG: LCALL INIT



INIT:

LDEC_AVR:

DIVIDE:

RETURN:

LCALL
MOV
LCALL
LIMP
SIMP

MOV
MOVX
DEC
MOV
MOVX
DEC
MOV
MOV
RET

MOVX
DEC
ADD
MOV
MOVX
DEC
ADDC
MOV
MOV
ADDC
MOV
DINZ
RET

MOV
MOV
MOV
MOV
MOV
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
31,4001

A,@DPTR
DPL
A33H
33H,A
A,@DPTR
DPL
A,32H
32H,A
A31H
A#00H
31H,A
30H,LDEC_AVR

10H,#00H
11H,#00H
12H,#00H
13H,#00H
14H.#00H
15H,#00H

A12H
A30H
12H,A
A11H
A#O00H
H1H,A
A,10H
A #00H
10H,A

A,15H
A#OIH
15H,A



MOV A,14H

ADDC A#O0OH
MOV 14H,A
MOV A,13H
ADDC A#00H
MOV 13H,A
MOV A,10H
CINE AJ3TH,RETURN
MOV AJ32H
SUBB A1TH
IC CONDTI1
MOV A,11H
CINE A32H,RETURN
MOV A33H
SUBB A,12H
INC RETURN
SIMP CONDTI1
CONDT1: MOV AI5H
DEC A
MOV 33H,A
MOV 32H,14H
MOV 31H,13H
MOV 30H,#00H
RET

<ok s ok ok o ok o ok ok o ok ok o ok ok o ok ok ok ok o ok ok o ok ok ok e ok sk e ok ok okl ok ok ok ok ok ok ok ok ok ok
b bl
< ko ok ok ok ok o ok ok ok ok ok ok ok oK ok ok oK ok ok ok sk e ok o sk ke ok o ok e ok ok s ok sk ok kL
: DISPLAY ;
oo ke ok o ke ok ok ke ok o ke ok ok ok ok ok ke ok ok ok ok ok ke ok ok ok ok ok ok ok o e ke ok o ok ok sk ke ok ok ok ok o ok skok ok
3 2

DISP: LCALL SEPR
LCALL LOOPP
SIMP $

SEPR: MOV P2,#00H
MOV ARO
MOV B.#10H
DIV AB
MOV 30H,A
MOV 31H.B
MOV AR1
MOV B,#10H
DIV AB
MOV 32H.A
MOV 33H,B
MOV AR2
MOV B,#10H

DIV AB



LOOPP:

MOV
MOV
MOV
MOV
DIV

MOV
MOV
MOV
MOV
DIV

MOV
MOV
RET

MOV
CLR
CLR
CLR
MOV
ACALL

MOV
CLR
CLR
SETB
MOV
ACALL

MOV
CLR
SETB
CLR
MOV
ACALL

MOV
ACALL
CLR
SETB
SETB
MOV
ACALL

MOV
ACALL
SETB
CLR
CLR
MOV
ACALL

34H,A
35H,B
AR3
B,#10H
AB
36H,A
37H,B
A,R4
B#10H
AB
38H.A
39H,B

A #OFFH
p2.2

P2.1

P2.0
PO.A
DELYO

AH#OFFH
P2.2

P2.1

P2.0
PO,A
DELYO

A #OFFH
pP2.2

P2.1

P2.0
PO,A
DELYO0

A35H
CPRE
P2.2
P2.1
P2.0
P0,A
DELYO0

A,36H
CPRE
pP2.2
P2.1
P2.0
PO,A
DELYO0



DISP ER:

REGEN:

ERROR:

MOV
ACALL
SETB
CLR
SETB
CLR
MOV
ACALL

MOV
ACALL
SETB
SETB
CLR
MOV
ACALL

MOV
ACALL
SETB
SETB
SETB
MOV
ACALL

SIMP
SIMP

MOV
CINE
MOV
SIMP
SIMP

LIMP
SIMP

MOV
CLR
CLR
CLR
MOV
ACALL

MOV
CLR
CLR
SETB
MOV

A37TH
CPRE
pP2.2
P2.1
P2.0
ACC.7
P0O,A
DELYO0

A38H
CPRE
P22
P2.1
P20
PO,A
DELYO0

A,39H
CPRE
P2.2
P2.1
P2.0
P0,A
DELY0

LOOPP
3

R7,7FH
R7,#65H.REGEN
R2,#050H
ERROR

$

0006H
$

A #086H
P2.2
P21
P2.0
POA
DELYO0

A #OAFH
p2.2

P2.1

P2.0
PO,A



ACALL DELYO0

MOV AHOAFH
CLR P22
SETB P2.1
CLR P2.0
MOV PO,A
ACALL DELY0
MOV AH0A3H
CLR P2.2
SETB P2.1
SETB P2.0
MOV PO,A
ACALL DELYO
MOV A#0AFH
SETB P22
CLR P2.1
CLR P2.0
MOV PO,A
ACALL DELYO
MOV A,30H
ACALL CPRE
SETB P2.2
CLR P2.1
SETB P2.0
MOV PO,A
ACALL DELY0
SIMP ERROR
SIMP $

CPRE: CINE AB01H, 2
MOV AHOFOH
RET

2 CINE AH02H, 3
MOV AH0A4H
RET

3 CINE A#03H, 4
MOV A#0BOH
RET

4 CINE AH04H, 5
MOV A#099H
RET

5 CINE AH05H, 6
MOV A#092H

RET



DELYO0:
DELY1:

CINE
MOV
RET

CINE
MOV
RET

CINE
MOV

CINE
MOV
RET
MOV
RET

MOV
MOV
DINZ
DINZ
RET

END

AHO6H, 7
A,#082H

A#0TH, 8
AH#OFSH

A#08H, 9
A,#080H

AH09H, 0
A,#090H

A#0COH

RO,#08H
R1,#00H
R1,$
RO,DELY1
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