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A differential wheel mobile robot is controlled by Pinguino PICI8F4550 with 48MHz
internal clock as given in Figure Ql. This robot is driven by two I2VDC motors for left
and right side.

(a) Design the interface circuit for controlling
through two motor drivers (MD10C).

both motors by Pinguino controller

(6 marks)

(b) The speed of motor can be varied by using a few methods.
i. Choose the suitable method.
ii. Construct the code statement for confrguring this method.

(c)

(4 marks)

Write a subroutine to handle the motor speed and change direction for both motors.
(10 marks)

Q2 The robot in question Ql is powered by 1l.2VDC Li-Po battery.

(a) Design the interface circuit for monitoring the voltage of battery.
(5 marks)

(b) Write a subroutine of void Battery_$tatus(void) thatwill handle the following tasks:

[] Read voltage

[Zj Oisptay "GOOD" status if voltage more than 10.5V or otherwise display

'.WEAK" onto l6x2 Alphanumeric LCD.
(15 marks)

e3 The movement of robot in question Ql depends on a flame sensor UVTRON. This sensor

has been installed at a driving circuit board C3704. This board is attached on a remote

control (RC) servomotor in order to make a location scanning. The servomotor will be

controlled to three positions at 0o, 90o, and 180o. If flame is detected at position 0", the

robot will turn left; if at 90o, robot will move forward; and if at 180o, the robot will turn

right.

(a) Design the interface circuit between the flame driving board and Pinguino controller.
(3 marks)

(b) Write a related configuration code for
s et up (v oid) subroutine.

flame sensor and RC servomotor in void

(c) Write a code to control robot movement according the flame

Jtamelfollowin g (v oid) subroutine.

(2 marks)

detection in void

(15 marks)
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Q4 A digital temperature sensor (TC72 or TC74) needs to be connected to Pinguino controller
and the temperature reading will be used to stop the robot movement.

(a) Design the interface circuit between this sensor and Pinguino controller
(2 marks)

Select the suitable SCL/SCK clock speed and configuration needed for this

interfacine.
(4 marks)

(c) Write a related subroutine to read temperature and save in one variable.
(14 marks)

e5 A DF Bluetooth module is the easiest wireless connection that used for communicating

with android phone. This module uses cornmon serial (UART) interface with a default

setting (115200bps). This module does not need initialization code where it works as

normal as wired seriat interface. A program in android phone has four buttons that is used

to control the robot in question Ql for forward, backward, left, and right direction.

(a) Design the interface circuit between this module and Pinguino controller.
(3 marks)

(b) Write a subroutine to manually handle and control the robot according the input

command from android phone through DF Bluetooth module:

. If command received "moveF" then robot moves forward.

o If command received "moveB" then robot moves backward.

o If command received "movel" then robot fums left'
o If command received "moveR" then robot turns right'

(17 marks)

(b)
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References
MD1OC - Motor Driver

(Important data from datasheet)

L PR( )l)L'('T Sl'LCI1'l('.rTl( )N .\\ l) l. |\I IT.tTl( )\S

4 .llrr\t ,tot ej-.jfed l0 seconds.

5. B{).rRl} l-t}'l)t"t

l. Tcrminlrl Bltrk - Connecl lo molor md power t*rurcc''

Absolutt'
Irb ParfneF 3 m|n Typlcal k t,r||r

I Ponr.r Input VolhFe tMolor Supply Volt:rgr: ) l ls v

a Int rMaxinrunt Continuous lltott-rr Cunent) l0 A

lux - (Pt'rrli Nlolttr Cunt'nt t r5 A

.l Vu tBoard Supply Voltaget ll l: l{ V

5 Vrn tLrrFlc Input - HiSh lr'velt 3 5.5 v
6 Vx1 r Llpnc lnput - llw l.evel t 0 0 o.-i v
1 I{ ar i mu m P\l.I!l Fequene} lt) KHz

Pin No. Pin Name Desr'ription
I R)WF-R + Prxitivc' supplr".
1 POWER - Nesative suoolv.

Motor Outrrul A Ctnner't l() molor terminal A.

.l M(rlor C)utrrul B Crnntr t l0 m()l()r tcrminal B.

@i b<xtrtl is potr'ercd bt tntttor ptnter input'

Thr' truth tirhlt' lbr thc control logic is ns follou:

Pin I tPWMt Pin I tDlRt Outnut A Outnut B

Lon' X tDrrn't Calel Low Low

Hish lrru' Hish Low

Hisft Hish Lo*' Hish
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References
C3704 and IIVTRON-Flame Sensor

(Important data from datasheet)

UV TRON

OUTPUT SIGNAL
WAVEFORM

nsv
9J L oruo

+svdc
-lr

o(r) lJ*
5V

GND

10 ms
(Not 4)

I

"-l ^ OPEN COLLECTOR' ourpur (g)

'Not included in C37O4-02.

Figure 3: Method of Connectton

-tr ad{€r

POWER SUPPLY INPUT ANO SIGNAL OUTPUT POINT

-:GND
+ : POWERSUPPLYINPUT
1 : SlGtlAL OUTPUT A
2 :STGNALOUTpUT6 (Not 3)

3 : OPEN COLLECTOR OUTPUT -

Cx: POINT FOR ADDING A CAPACITOR TO

EXTEND OUTPUT PULSE WIDTH (tlot'e 4)

JUMPER LEAD FOR SETTING >
BACKGROUND CANCEL LEVEL

Thbbackg@nd €ncdciroitouFutssllml pul$s
of 10ms width only rhen 3 to 9 puls€S enler he
circuit with a tim interud ot 2 !€od3 d l€s3 fom
the UV TRON. Carel level on b€ 3.t in 4 si€Ps

tnumb€r of pulss: 3. 5. 7. 91 by ihrs lumper lead

Connect lo ,3" for gmsral 6o. Vvhen $ing where

much mt ral excitalion light is Pr$ant. s€t the

clnel level al ! highs 3leP (5. 7' 9).

CONNECTING POINT OF W TRON

A : Cmn€cting Anode of W TRON

K : Cdnecting Cathode of W TRON

Nole3:l,lotoadab€dtiv.nby'|dbtnfrompotnts"l"ad-2"bsoetlE!€siJnrlsat'
oufn ftm tF mly C-lrOS lC drEclty. VWH a load gch s a burzar md a rgliay B

omcted b this cioit it 3leld bc conrEcied to th€ Fnn ops @flodd qJFd' Thc

tssisrrElilgscftt opencolbdorb50r'. lmmAB3c"rfrlncrbexc"dthorltngs'

Noto 4: The ouFut pulso width b $t to 10m 61 shipftng' F th' pul$ width n€'ds to be

sxtended. add a @p.cits to thb Pdnt' (When using an eleclrolytic cdrdss'r' mak'

3ure lho Polatity is corEat )

e.g CX = 1 pF: Put* \Mdlh = 13, CX=10 IF : Pd* Width = 10s

VERT|C,AL VlEXtlNG
o Gcr|b.i

HOtizot{TAl
vE\w116
r (Ldtfig.)
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References
TC72 and TC74 - Temperature Sensor

(Please refer to the full datasheet provided)
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