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Research Title: Design and Development of Low-cost Robot Kit for Elementary Students

Researcher: Mr.Songmoung Nundrakwang, Dr.Don Isarakorn

Faculty: Engineer Department: Cantrol.

ABSTRACT

In this research, a low-cost robotic kit for elementary students is proposed. The
purpose of this research is to publish the knowledge about robotic technology to
elementary student to make them understand about robot. In this research, the analog
type control circuits are used to make a robot which easy to understand and also have a
lowest cost possible. The control circuit will include sensor for line tracking, comparator
circuit and motor driver to drive motor and make the robot move.

Keyword : robot, robot kit
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2.4 asdunamastuunswldinadiafien (Single Transistor DC Motor Driver)
n1sAIUANNBIABlaenIUTaImesiiedaLie) Ae n1sAtuqulay Pulse  Width
Modulated (PWM) Zeausamiuuuainesludmsaiialel daognieasiagy 2.8

4V

dc motor

220 ohm
2N3804 | —AS

3300 ohm

diode

~

sUil 2.8 fa8192993 Single transistor dmFunstu DC motor [11]

s

2.5 1asUssulisudyein (Comparator)

Qs o o [ [ . T 1Y 1
anlpuisudygin AsnasiUTsufisuseiunsedy Analog input 2 A1 uaale

Wiy Digital output U 1 w3a 0 lasTuiuAuseiudunmiisaes wie e1ananlidn was
= [ [ . . . ) (v g U :J
Wisuiieudygie Ae 21995uUed ey Analog Ju Digital wuu 1 bit dgyanumvesNaTasguy
2.9
2asillsuisudyamannsawdalaidu 3 Ussian
- uwuugudne
= P . & 0w 9 o
- wuuTlauuelsiiv (regenerative) Felgnstlaunduluuuin wieaeas latch

- wuugUde uasuuuIumaLsTInT Iy

PP O

N Yo
BN O——mri

5UN 2.9 dydnvalvenasUioudisudygiu [12]
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- AuaudRate (static characteristics) laun sns1wee (gain) Wssiuoutputgnay

w1 ez Benvasinputlinput resolution) AnaaWEn(offset) uazdyIn
UM (noise)

- AuantAwain (dynamic characteristics) Town  Amuaslumsrudyn
(propogation delay) dm31agilslew rate) eAruursnialunse Uy

(propogation delay,tp) Asrianildluniailasusziuevavdsandunmuiey
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€325 TAIVAN OASIS LED DAT SHEET (FOR. INFRARED)

= PART: NO. : TOIR-30a94cXda

ABSOLUTE MAXIMUM RATINGS AT TA=25°C

| PARAMETER |  SYMBOL DATA . UNIT
Forverd Curret . | I | to0 ] mA
{duy-110, o) b 1000 ma
| Reverse Yoltage: Vg ' 6 Y
| Power Disspation:- B Po ' 150 | W
',Oﬁcrating‘ Temperature- Hfmge' N -25 to +85 °C
Storage Temperature Range -30 to +83  °C
ot T 200 o7 3 300

FLECTRICAL/OPTICAL CHARACTERISTICS.AT TA=25°C

PARAMETER SYMBOL | DATA | UNIT |TEST CONDITION
| I : ’ Distance: 10em
- Radiated Intensity . ; oy I =50maA
o _. Lew) - 20 ralf/sr Detector- Area: - 1em®
| Forward Voltage TP 1.30 v [r=50ma.
-Forward ¥o| gge Vi MAX: 1.50 | v F=00mMa-
| Waveléngth AP 940 nm Ir=50mA
| Spectrum Width of Half Valwe] AA | 50 nm  Ir=50ma
| ReverseCurrent- ' tx | 10 ] ua | wa=sV
Full Viewing ngle. - 2xjo 20 , ° Ir =20ma
lens. . , Blue Transparent
| Radiation Material GaAs/GaAs
 PACKAGE DIMENSIONS & T
‘INTERNAL. CURCUIT DIAGRAM gi—Cm N __ro
+ o “:l A;.Sﬂnr.w '
e e3kgzel @;3?&4 © catHObE @é&éﬁﬁ -

DATE-| 08/2/00°) SCALE | 251 |TOLERANCE| ,aizae DRAWN| M.L.Hua {CHECKED|

UNIT | M/M [SHEETNOJ 172  |DRAWING-NO.| S-30adtcka-d |CUSTONER APPROYED

20
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LOW POWER DUAL VOLTAGE COMPARATORS

B WIDE SINGLE SUPPLY VOLTAGE RANGE |
OR DUAL SUPPLIES :+2V TDIIBVOR 1V
0. *SSV

B VERY LOW SUPPLY CURRENT {0.4mA)
|ND':PE|‘\DENT OF SUPPLY VOLTAGE
{Im\.’wr'ompmmor nt +5V)

: .l LOW INPLT B{AS CURREN' QSnATYP
l LOW INBUT OFFSET CUHRENT +5RATYP
B LOW INPUT OFFSET VOLTAGE : £ImV TYR

B INPUT COMAMON-MODE VO TAC.E RANGE
INCLUDES GROUND.

B LOW OUTPUT SATURATION VOLTAGE -
250m\' YR ((o 4mAy

. DIrFERENTlAL INPUT VOLTAGE RANGE
EQUAL TO THE SUPPLY VOLTAGE

W TTL, DTL, ECL, MOS CMOS COP 'PATIBLE
OUTPUTS

D_ESCRIP'HOH

These devices consist of two. independent tow

voltage comparators designed specifically to oper-
alefroma smgle supply gver a- mde range of voit:
ages. Opemuon {rom spm poviEr: suppiﬁs 5 al*o
passible. -

Th=se compara!ors also have a unqque cha atacter-
istic in thattha: input common-mode vohaae range -

Includes ground even thaugh operated from a sin-
' gle power supply voiage. .
PlN CONNECTIONS {top view§’

”
7.

ez

DIPB {Past

E:
I'A
o))

q

ckaga)

so8 (Pas .(ncmpack :u;ej

u;o

S
Wini SOBrPlusm Mx cropackage)

TSSOPS {This Stvink Small Quting Packags].

ORDER CODE
- Pad .Te'm eeature - Package
Number - Range - T TR 5
TON®w | 556.<125C ] * 4 11~
Lz2e A0t C e [e | e >,
£43303 ;470G . . . .
- Examp!a LAIIE3D :
o g ’h““gﬁﬁpmp -Lac»ym«n THAE mxkrm .
e e S Crage {T3E0F) - ersy araigan i Taps
Bz um:c;m Tt (MOS0 oy palase wTopa § et gaTy

J: 12
4 b

Lhe” L *’“r]c
] “»\QL

1. Qurpul 1

2. Iovesting fngut 1

- herrmn_vmg mpuz ¥

LR )

5. hmemvermg isput 2.

6 faveding mptzl 2z
7-Oulpit2

S -Veo©

July 2003

it
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SCHEMATIC DIAGRAM (12 Lh3 163y

v

¢
35 (Y

-‘z
% _4

Norvinverting - Mﬂr
gt

' ™

Vo]

Inverting !

nput

ABSOLUTE MAXIMUN RATINGS

Symbol| . Parametar Value Unit
Voo | Supgly veitage T =1B0r3§ v
Vi | Ditferéntial input Vollage 336 Vo
¥y inpul \oltage D3 36 7
| Cutpet Shoit-ciretit o Goend - note Infritz ’
Powar Disipafion ™ “[iP3 1250
. 08 Y ]
S TS8GP8 825
Micti 508 580
Terg. | Sintage Tomperatute Rarge. | 85 40°+150 G

1 Snaripiguds Fom Te eud 1Y
nussencantd tha mogn e o
3. RAyscaciordah T, .':5‘

S ERGLT RITATSH S D2ZING £ SVl de HAssist, Thi 2T SR Curtem IS R nnaiel; maA

OPERATING CONDITIONS
Symbot " Parameter Value: ' Unit
Vo | Commen Moda Input Voltagy Range OtaVc*-15 v
Cpsrating Free-Air Temperaiure range. 1MI33 -5510 +125 .
Teor. | ’ T L2931 -40 to +123 C
LMESY Do -7l
2 A7 -

23




LMT93:LM293-LM393

ELECTR(CAL CHARACTER!STKCS

=3V, Vs OV, Topy, =-+35°C {unlass othenwise specifisd)

Syn}bo! , Pammeter_ 1 Min "Typ | Max Unit
’ ot 0“5«1 Vmagé nota ¥ ) ' . R
Y L iy = : B B my
E T-q‘n b ! anh :: Tm,‘,( g
: “[inpuBiss Current - not® - : : R -
1 Tara = 223°C LS i nh
L Tons Tarn 5 Trman, . 400
- Ninput Oflsed Cument’ ; ’ S -
b My etd50 C 5 5. | oA
. Tm Tam € T’nzm . 18
o La@e S«mal VollagaGan ’ i j .
el Vo1 Rs u V= 1V 0 1Y 5 20 | vy |
. . :uppay Lurran {82 f.cir@am; ora} - - : . -
teg ©Wog = 5V, nodoad. 94 1 mA
: Ver = .:5'.' nglogd ) 1 25
.ot Commen Moz Voliage Fi_ng= - piate T _
Vien o= <230 g, A
: T Tanee % Ty ».
Vg Dd?«m i {nput Voltage -riote 5t A
-s.nk Qutput T Current - | :
i Vo= 1V, Vo= 150 8 16 mA
e Leval Ou"m Vit _ )
Vo Tawmi5C B0: | 4o oy
Torw's Tome, & Foyr ) 70
High Level it i Cumm (e 1V} ) :
lew o - A
1 s
v R_ sponsa Time - ts . . . .
= B A= 5.0k, 00 ch. i _ w3 _ 5.
L. Lama Sagn.ﬂ HREpONEE NS
} LR WL\I;,QM?!J\- RS = S.fked BN xe | ng’
Lo ALRCROTIER OEL Wy o LA R, e RIS Vi - YT IR TV and v The ] tanmndivinide cam:e UV 10 Vel M-
- e e r;mmm I G T i e P g xlh.gﬂ.f"“ ety et ampeeael i tae mm*
c. i, 40 00 20T arge Suus 4n W fefernde U SEulines. R . ; i
BT 5}.’ LR s wma c;mwm: e *\.*&3- ey n .zi.,f"tm :r .m‘! 3 :-'z'arv oI :: e s ol I'!:
R wéh,,: yange o T ot o TS 5N 5 b 30N 230y
1. ‘-Jx’ LETLTONS c:ﬂpd! ) ‘:ﬂc £ eER s "Wrﬂzim et &2 KY a5 L*cs:m*’r R e AR D LU Rt TG
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| SUPPLYCURRENTversusSUPPLYVOLTAGE.  INPUT:CURRENT versisy SUPPLY VOLTAGE

k24
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T, .
2 .

R SOSRL

ST BRI k)
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H i

i " -
83 W - -4
SUPPLYYOLTASE My
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