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ABSTRACT

This thesis represents how to build a Remote Controled Garbage Collecting

Boat . Which is collects the trash in the river. It is operated by microcontroller MCS-51.The trash

would be collected by controling the boat to the right-direction. Moreover the battery monitoring

and the system for checking the quantity of the trash are also installed.
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SW_LEFT BIT P1.0
SW_RIGHT BIT =4
SW_FORWARD BIN P12
SW_GARBAGE BIN Bl:3
LEFT BIN P0.0O
RIGHT BIN PO:1
FORWARRD BIN P02
GARBAGE BIN P0.3

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

; MAIN PROGAM

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

ORG  0000H
MOV PO, #00H
MOV~ P1,#00H

CHECK: MOVe» AfPIL
ANL A,#00001111B
CJIJNE A,#00001110B,NEXT1

FORWARD: MOV PO, #00000011B
ACALL DELAY D
OB 7 SBILNDY S,

SJMP CHECK
NEXTL: CJINE A, #00001101B,NEXT2
RIGHT: MOV PO, #00001011B

ACALL DELAY D
B P1.1,§

SJIJMPCHECK
NEXT2: CIJNE A,#00001011B,NEXT3
A0 I S MOV PO, #00001111B

ACALL DELAY D
JNB  P1.2,$

SJMP CHECK
NEXT3: CIJNE A,#00000111B,NEXT4
GARBAGE: MOV PO, #00010000B

ACALL DELAY D
JNB BlE3, S

SJMP CHECK
NEXT4: SJMP CHECK
DELAY D: MOV  R3, #0FH

DELAY D: MOV R4, #0FFH
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DJINZ R4, #0FFH
DJIJNZ R4,S$S

DJNZ R3,DELAY1 D
RET

END

311 a.3 Tsunsumsvhaw
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ﬂ’J]ﬁJﬁﬁﬂvlﬂ!N!maﬂsll@Qﬁ’l

(Kinematic Viscosity of Water)

MATIVDIDING Y

13 L x107 (& Ysec) QUNYi Wi O x10° (f Ysec)
1.9291 32 -
1.8922 33 -
1.8565 34 3
1.8219 35 -
1.7988 36 -
1.7558 37 :
1.7242 38 :
1.6935 39 ¢
1.6638 40 1.6846
1.6349 41 1.6568
1.6068 42 1.6298
1.5795 43 1.6035
1.5530 44 1.5780
1.5272 45 1.5531
1.5021 46 1.5289
1.4476 47 1.5053
1.4539 48 1.4823
1.4306 49 1.4599
1.4080 50 1.4381
1.3860 51 1.4168
1.3646 52 1.3961
1.3437 53 1.3758
1.3233 54 1.3561
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ANUUUUNIAVDIHI( Mass Density of Water, D)

NINI1INGY
¥hia P(lb-sec’ /ft) Nl °F i P, (b-sec’ /ft")
1.9399 32 1.9947
1.9399 33 1.9946
1.9400 34 1.9946
1.9400 35 1.9945
1.9401 36 1.9944
1.9401 37 1.9943
1.9401 38 1.9942
1.9401 39 1.9941
1.9401 40 1.9940
1.9401 41 1.9939
1.9401 42 1.9937
1.9401 43 1.9936
1.9400 44 1.9934
1.9400 45 1.9933
1.9398 46 1.9931
1.9398 47 1.9930
1.9398 48 1.9928
1.9397 49 1.9926
1.9396 50 1.9924
1.9395 51 1.9923
1.9394 52 1.9921
1.9393 53 1.9919
1.9392 54 1.9914
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Doy bo. 854

Nite that Use TRNIO83A series (dial indine
package hand ULN2Gnxl series fsmatl-maline
IC packaget are electricalby ddentical sad shire
& comusy eemingl mamber assignment,

ABSOLUTE MAXIMUM RATINGS
Output Voltage, ¥V,
FULN2wA and ULN2MRL) .. S0¥

(ULNIG2eA and ULN2GL) . 95%
Lpaat Woltage, ¥ onvnvrrmnns 0¥
Lontiramws Ouzput Corrent,

e e e e |V,
Contirus Inpit Current, 1 o 2RmA
Piwer Dissipation, ¥

some Darlingeon pafry....o.oooon. LIW

et package] .o, See Graph
Opesating Tempersture Range,

T, rtarorpmminde 720 GBS
Stairspe Temperatire Range,

T e Y58 Lo WHLS000

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Ideally suited for imerfacing between low-level logie circuitry and
smultiple peripheral power loads, the Series ULN20xx&/L high-voltage,
hegh-corrent Darkington arrays feature continueus load current ratings
10 300 ma for each of the seven devers. At an appropriate duty eycle
depeniling on ambient temperature arsd number of drivers turned ON
simultsneously, typical power loads totaling pver 230 W {350 ma x 7,
U5 W) can he controlled. Typieal foads melude relays, solenoids,
slepping motors, magnetic print hammers, multiplexed LED and
incandescent displays, and heaters. All devives feature open-collector
outputs with integral clamp diodes.

The ULN200 AL and ULN20Z3A/L have serles input nesistors
selected for operation directly with S ¥ TTL or CMOS. These devices
will handle numeraus interface needs — particubarly thase beyond the
capabilities of standard logie buffers.

The ULN20044/ L aml] ULN20244/0 bave series input resistors for
opertion directly from & 10 15 ¥ CMOS or PMOS logic sutpats,

The ULN2O03AL and ULNZ004A/L sre the standard Darlington
areys. The outputs are apable of sinking $00 mA amd will withstand
at least 30V in the OFF state. Outputs may be paralleled for higher
lod current eapability. The ULNZ0Z3A/L and ULN20244/L will
withstand 95 Vin the QFF state.

These Darhington arrays are fumnished m 16-pin dual in-line plasic
prckages (suffix “A") and 16-lesd surface-mountable SO1Cs [suffix
“L7% Al devices are pinned with outputs oppesite inputs to facilitate
eaze of circuit bogrd lyour. ALl devices ane rated for operation over the
tempensiure range of -20°C to +85°C. Most (see matrix, next puge) are
alsa wvailable for aperation to -40°C; o order, ehange the prefix from
“LILN o “ULO™

FEATURES

BTTL, DTL, PMOS, or CMOS-Compatible [nputs

W Cutput Carrent 10 5060 mA

8 Cutput Voltage to 95 V

W Transtent-Protected Outputs

M Dual In-Line Plastic Package or Small-Outline 1C Package

s dight to ddentify specific device, Chameteristic shown applies w family of
devices with remaining digits us shown, See matrix on next [age.
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DEVICE PART NUMBER DESIGNATION

B UERY
| B 00
Lasggie Pt Musilar
L LIL MECgss B S L
TEL, QRIS LLMZO0ALE LIRS
645 ULk e LLNEGAN
CREIE, PRICE LEMI004L" LIS RAL

FARTIAL SCHEMATICS
ULM2Gx3AML [Each Driver)

PR

ULNZkdaL (Each Driver]

* ks avatlabls oo operation boeen - 2000

pdiy e VUHLNT et

g

el HES To onder, ehange

[
R

g
P

\_‘ SUPFIKE Ry«

=2
(153

BLLCANRILE P ACHRGE POWER ISSPRTON 3 WATES

X Dhigt o aestaly spacitie devier. Specsflestion shown spptiss w fasuly of

14 Hﬁ"‘\\ \_\
ts R -\X\
WIS R o 00 C \\\
L = . "
. ] %5 (i) 1#8

HHBENT TEMPERATIIE % ¢

Thi

devioes with seaanig S o showan Ses sy shove,

15 K

At 3 o

i G, Bo 55200
swiiby DIRTS-DUE (S0l gARS0m

Cupryrgn b 1R, VR Bllagro Miksolipslwng, Bn
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lypes ULMZ003A, ULN2003L, ULM2004A, and ULN2004L
(LECTRICAL CHARACTERISTICS at +25°C (unless otherwlse noted)

Test | Applisabls Liiils
Chisraelerkli Byiiiked | Fig. Diswicnn Tesl Conditions Min, Typ, Mo | Uuis
Culpet Lnasage Curmrt | Gy 14 il Wpp BB, Tg = 350 = %1 B
Vo 850V, Ty = TOC — i | o
15| LENBIGIAL | Vep =50V, T2 TG, W=tV = =5 a|
Coilgok-Eminar Wepman | 2 Al G DA, = B0 A - B8 1] ¥
Salurian Yokio I = 200} ik, Iy = 350 A < S\ 2| ¥
A = B - B3 1B| W
rvgect Durmird %‘ﬁ‘ﬁ%’% 3| ULKEGCIAL | Wy o dREY - B 138 mA
LLRZIGAL | Vyymhly ~ 135 DR[| mA
L T A = 40 145 m
habem 414 M [+ 530, Ty = TFC B0 ooB5 | - | ph
Ingeat Vil Wegoy | § | BLMMOBAL | Vi = E0V Lox 200mA - Jf e v
Vs BV, 1 = 250 ma, me  iT| W
Wi = SV, L =300 o > Jf o v
LLNRGAAL | Voop = BIW, Low 43 mA el -1 | Y
Mg = IV, Lo 200 ma S — &0 v
Ve 2 B0V, | % 275 - o~ | ¥
Wep 8 IV, L = 350 ma e B v
Inged Copanilaneg Ly — fil - th B g
Tuimm-Ci: [idiny i | 4 A D5 Ejy 40 015 Egy e — 035 10|
Tiirn CFF Dhidig b B il GOy 5By T T
Coarmg Diva e h il Wy o BN Ty 2 B e
Lishiga Cuvant Vi 2 BV, T, = = e 00 A
Coamg Dkia Ve I il = 38l ma - AT RO ¥

Faremd Vitagn

Complen pam stmber luckades sutlie o diat Iy package soyke & = DIR L = SO0,
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Types ULN2023A, ULN2023L, ULN2024A, and ULN2024L
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. Units
Output Leakage Current | logy 1A Al Veg =95V, Ty = 25°C — <1 50 pA
Vop =95V, Ty =70°C e <1 100 HA
1B ULN2O24ANL | Voe=95V. To=T70°C, Viy= 1.0V| <5 500 1A
Collector-Emitter Vogsary | 2 Al I = 100 mA, Ig = 250 A - 09 11 v
aralion Viags Ic =200 mA, Ig = 350 pA - 11 13
Ic = 350 mA, 1g =500 uA w13 18 v
Input Current iniony 3| ULN2023AL | V=385V -~ 093 135 mA
ULNZOZAAL | V=50V - 0035 05 mA
Vg =12V — W0 145 A
linoFR 4 Al Ip =500 pA, Ty = 70°C 50 G -~ uA
input Voltage Viony | 5| ULNZO2BAL | Vop=2.0V, 1p =200 mA iy, 8\ 24 v
Veg =20V, g =250 mA o gl 2.7 v
Vg = 2.0V, Ig = 300 mA —y=2 | f80 Vv
ULN2024AL | Vpg=2.0V, =125 mA wo w50 v
Vep = 2.0V, Ig =200 mA e & | BO Y
Ve =20V, Ip = 275 mA - (= § o v
Vep =20V, g = 350 mA — (= f BD v
input Capacitance Cin s Al e 15 25 pF
Turn-On Delay tpLy 8 Adl 0.5 Ejpy to 0.5 Egyr w028 0 1.0 us
Turn-Off Detay tprL 8 Adl 05 Epyto 0.5 Eqyr - 025 10 us
Clamp Dicde = 5 All Vr =85V, Ty =25°C o B 50 BA
Leakage Current VR =85V, Tp = 70°C —af - 100 pA
Clamp Dicde Vg 7 Al IF = 350 mA s 1.7 20 v

Forward Yoltage

Camplete part number includes suffix to identily package style: A= DIP, L = S0IC.

115 Northeast Cutoff, Box 15036
Waorcester, Massachuselts 01615-0035 (508) 853-5000
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TEST FIGURES
FIGURE 1A FIGURE 18 FIGURE 2
opeN VB opeN  Vee GPEN

Lrsig. B, A7 A L. Wi Al ¥IA m«; Nex AUTEA
FIGURE 3 FIGURE 4 FIGURE 5
OPEN oren  Yee OPEN

Vin

3wy, Mo, A 971884 Hwg. Ko, ABIIIA Owgy N AT 34N

FIGURE 8 FIGURE 7 FIGURE 8

g

[Ligis

<53

D, Na. Ao87 088 B, Koo, ABT 30 ULN2IRS 34y
ULh2ERar e

* Complete part number includes a final letter to indicate package.

Xo= Digit o identify specific device, Specification shown applies to family of devices with remaining digits as shown,




ALLOWABLE COLLECTOR CURRENT

(Dual in-ine-Packaged Devices, Suffix ‘A,}
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TYPICAL APPLICATIONS

AS A FUNCTION OF DUTY CYCLE

+Vag had
w0 1
o]
: [ 2
§ b &i\\\\\ 3.
g \ N ™
# \\\ r 5 ]
N i e A
~ [
§ pras] 7 [ . VB
NUMEER 0F QUTPUTS M
E Y | = outpar
° Remesgna [T | =
fragy. No. BABEE
5 ) [ B 109 Wpp w
DUTY CYCLE INFER CENT ) BS : e
X
{Small-Outline-Packaged Devices, Suffix ‘L) 2 B 18
0 3 14
Tas 47EC 4 LH_‘ 13
0 P = DFCHY LH"
g |_' 5 12
2 P v '_J - ‘LH" T
% \ \\\ \ e RS
: 2 7 10 " M43
; SN e A 3 5
- NN L !
E EX - z i‘:g“‘-\-_‘— .]
E o7 T~ ?.::H_._: CMOS
8 suz\fzsﬂ;p ?’SLT’PU’TS h'_"‘—m-._\_\__"__T‘_ = BUTPUY =
ety o .t
? pravd L & n jLes)
DUTY ZYCLE IN PER CENT
SATURATION VOLTAGE COLLECTOR CURRENT AS A
AS A FUNCTION OF COLLECTOR CURRENT FUNCTION OF INPUT CURRENT
1/
§ 40 5 400 /
é g &f &
g § ) 7
« % )
8 g / 3
028 o x0 '
4 g 7 7
8 / g / Ea
/ /
/| 2
{ 4% R i3 an & ) Lt i)
COLLECTOR-EMITTER SATURATION VOLTAGE WPUT CURRENT IN :A

115 Northeast Cutoff, Box 15036
Warcestar, Massachuselts 01615-0038 {508} 853-5000
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TYPICAL APPLICATIONS INPUT CURRENT
AS A FUNCTION OF INPUT VOLTAGE

Types ULN2003A, ULN2003L, ULN2023A, and
'ULN2023L
+Vee W
1 18 25
2 LH—< 18 /
3 i T /
e 7 p
3 i 13 »? e
’ ‘)E"’"
<
5 LH—< 12 -, ’/ — _,,..-/
$§ 14 # &p;»
Ly i
7 [ 17 g
19

[ P9 §

; g

A 45 » B
QUTPLT FEEA DF RORVAL SRERRTION
3 W H BTANDARE CRBEHITTRY T
Dy W AGES 1A o | I l
0 30 At 50 FU
B Covalcasix! 842 ~x#aa A @ ~ii 2ii ENPLIT VOLTAGE

[

oo Types ULN2004A, ULN2004L, ULN2024A, and
I ULN2g24L

8

E \ &
; ] =
E 1 e
§ ey L~ P
b TR
1 é o5 #-_,...--"‘H'
D M SR ATS
p
5 TR SR TR TRT

INPUT VOLTAGE




88

PACKAGE DESIGNATOR “A”
Dimensions in Inches
{controlling dimensions)

0.014
0.008
16 9 oy
i O e Y O P — | s e e
0.280
0.240 Oﬂgﬂﬁ
It:l H H BH = ; ‘L
0070 0100 0.005 \
0.045 0775 ik ik
0.735
Tm
2
OWOC I E
_L!— ) A
0016 0150
Bk 0115
_.| 0.022
0.014 [————
Dimension in Millimeters
{for reference only)
0.385,
16 g
& H N B3 ENE\ Fleak] 7
741
£.10
=H BH H e H
254 a].._ 0.13
1958 B¢ Kl
1867
T3 5
53
A
e BT
0.38 381
SN U 293
B
—{|.-0538
0.356 —

NOTES: 1. Leads 1,8, 9, and 16 may be half leads at vendor's opticn.
2. Lead thickness is measured at seating plane or below.
3. Lead spacing tolerance is non-cumulative.

5

- Hxaet body and lead configuration at vendor’s option within limits shown.
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PACKAGE DESIGNATOR “L”

Dimensions in Inches

{for reference only)
16 y
0.0098
THHHHHHHH [ =0
e 02284

HHgdgh il ]. ‘
iy e ) Ml L o

0.3859 1

!

0.0688 | - R
0.0040 n, oz WAL 1 1

Dimension in Millimeters
{cantrolling dimensions)

RS =%

4.[)8 6.20
380 5.80 s
0140
VLT e
't I"l‘- : g%g "", ,'_ 15‘53 0 gggv\.'\l
!

175 | | ]
EN S
010 MiN. Do MALET-15A i

NOTES: 1. Lead spacing tolerance is non-cumulative,

2. Exact body and lead configuraticn at vendor's option within limits shown,
¥ g
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