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Bye 2e® BEOn« (Architecture) v s8v@wmm BESna

Microcontroller - Harvard Architecture

Add B .
Program < AddressE | Central | e > Data

Memory Processing Memory

(ROM) | Data Bus > Unit (RAM) Zeec

Computer - Princeton (Von Neumann) Architecture

I Address Bus
Central
Processing RAM | | ROM




BYe NEDLD ¥ BYE DBDIBD VBB 18O

Processor
Memory
Central ‘,/
Memory Processing
Unit [
[ g 1/0 Ports
1/0 Ports
Sy emenae
Microprocessor
Hge sIeHS

Microcontroller

DY 8DBHIL 2 VY LD ¢0d DD EHO

Bug swumne (Microprocessor)

RAM, ROM, I/O Ports, Timer &€ ¢u000 Sgg snunes:s 0dD
88 g».

RAM, ROM, I/O Ports 09% y@remeieos’ (gdasmde O9)
g8 @d.

slesin B0 M88s 8838 R u8ude Hme @d.
@od=ed ¢ gdnw.

o D8ée.

#2088 noleBe®mds O Ha.

Bes® y@ess 32 / 64 bits 0D,

9@ mBendumne wodPed gueae.

yédoe s8oemm O¢ (Desktop, Laptop, Tablet) ©:92: ©9.

Von Neumann gyafics.
D) B OOD B BB,
33602 21380 Z8nw, e YOG, 00 ® §8s 883 8¢ 9.

Bddn s8nemn D100 O Huilon 008,

=ye weme (Microcontroller)
Hue woume RAM, ROM, 1/0 Ports, 38 ¢uao0 &0 880 m.

RAM, ROM, I/O Ports Rcidn y@rews 305 g @d.

s8asn 810 o398m0 8808 B 2830w n 0.
weded 3¢ gf.

8% | Sod8s mobuw.

22088 Do¥eBe®mdae glae.

Bewm y®es 8/ 16 bits @d.

948 mBondumne 8D 09. 88 893D B0 Ju ends BBusuBs
8D HrtO® DEYD.

88 (Embedded) 5208 x (Washing Machines / Vehicle Security
Systems §:2cs) ©0dz0 2.

Harvard gymafie.
BHEEdS ;B M\ 00D B mBe / yO»ad (Portability).
3982 3280 weedem 887 8¢ 2d8.
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* Micro-Controller Chip

* RAM &» ROM gimced @nmwesy

¢ o/ gBem emed (1/0 Ports)
* axiBedem» gnd e

* gybmnma (Timer)

* ADC (Analog to Digital Converter)

* Y»00wm 80w (Reset Switch)

* B0 AR PY® ewedL

O Bemm 0Dl D86 DE emedHh v
4bit 80 128bit ¢ v¢ Y rewwsy
eos¥ (Word Size) ¢ ¢ woemwsy
s0A.

Digitall /OPins  TX Pin
Reset Button

w'ﬁ - . Power

ARDUINO : e Indicator

- -

________________

~~~~~

N8BS Ae

esa® Power Pins Analog
esiBedem Input Pins @
&n0 Sp e Micro-Controller Chip

DEE SCDED

© @

aD)
ro:bit

O

857 988w0 Bug Befmd B8O Arduino - Uno* 58 Fye acme @ u¢md®0 8¢ emed.

* Arduino - Uno : &8® BecBst, svyueds? pionuB e uman w.dbls vdfed. @



Ty Lewem §2.@ 2

BHEE BCHEE 0D @65 C OB® wew 8o (Holes) ev nR (Pins) 9851 ©08. e1mns Afswnm &
e® nE vdAB.

* Ground Pin - 38s00d | 10208 e go«¢ 30030 BO®O
* Digital Pin - .82 goom [ ghem sem
* AnalogInput Pin - §8u® gpormest GahoB® sen

* Transmit (TX) - egd&on gmnded (5 udeogeme B380
Ground Pin

< I

* Receive (RX)- ogd&ond s@edema 06 (& Beded

Digital 1/O Pins (2 - 13) ‘

- Transmit (TX) Serial Data
Receive (RX) Serial Data

Reset Pin

3.3V/5V -
Ground Pins
Voltage IN (9V)

"
>
o
g
-
=
o

Analog Input
Pins (AO- AS)

Push Button Variable Resister
(Digital Input) (Analog Input)

Be0a8» 20602 v8udw (IDE Software / Code Editor)

opaBn 80805 vBude (IDE) ey Bagmro #0805 e sew 20oum PeEinlsld gic suym® ssum Sigm-o 895 §nens. IDE e
Imseest 31l o scdmdned, doe-Hue 00E® vy onesS edls Homdeme B8 soyn® 0857 ¢uin @d. efews IDE O = ®
oxfn €iuBHud udylien 800 8¢ 6B,

Arduino #-mefn sBudeed Sxlionn adndmes m dhune Bond s-dndmes 3048, Sxl¥vos sudndmed Biheas nim Bug oxn
R 0INLm ey B0e® svyd ». 08 axndes ciendl nis vy conds Hlser ey ufnd selnmae =i,

- 0
sketch_jun18a | Arduino 1.87 En . e
Fie Edt Sketch Took Help
(i W =) X ArduinoiGenuino Uno » |unn| [SHARE
SEARCH SKETCHBOOK Q sheteh_jurlSbine Reachie adoc -
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& sketch_junisy ©

& sketch_junids
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elerences

O Features usage

ddume e sdndee Slnon sudndeae °



oEDe ©08Qme BE®

Arduino exines §Em Dacwsl emdd cemBsl win ed.

1. void setup ({

28m HB80 wm Pin g e@imdie wsims, gD gz wem ewnosieste, ghicoas wem
@wie ostesie, esims e@8E wesTd e¢l.

}

2. void loop {
Bum ca® erlne gues oEs e Fuwrsidn 58 @ el ne 8¢ od.

}

©

void setup () ne PinMode widne

Pin gomcs w0 &8 dDwides wegnsiDh 808

cmide
pinMode (pinNumber, mode);

CPUieme
pinMode (2, INPUT); // 2 9= Pin ém @momes? choBI® sewm ocwo of.
pinMode (3, OUTPUT); // 3 9= Pin &m gdames?canl® sem ewe ohd.



veid leeop() ne digita.

DSmEH@
digitalRead (pinNumber) ;

CHVSHBE
digitalRead(2); // 2 ©m Pin dems? @edm & Belel. e HIGH ool LOW ece 208e opm.

* o@§ HIGH wp aomwsl sD8s 208, LOW wy eomesl esnadis 908,

veid leep() ne digitalWrite

[T lerotet- %)

DigitalWrite (pinNumber, value);

CPUieme
digitalWrite (2, HIGH); J// 2 9m Pin 20 glomas / 0= Hnps S588.

digitalWrite(2, LOW); // 2 9m Pin 2m0 Hng =dm gdame / 9D Dem 88.
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050D 8RB, 86 ) BB B8EABWE 0T B wowwdm vdRBwE B
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©800¢®™

BE3O® cwefn BBDBD 0D5EDR HEHNOBAR ew) 3500w 1B BHOB. 80 eDmE SO yBIGes
oCe B @D B BO0H C1od. 88 Y owedm ndesied eDBEH® HeENB® wewr 58D
300D BBT OB,

= Rear
O ear camera
AJC sensor

Video cameras

" D | Fuelsensor

p

i

Microphone

Y ®
S e o® - .
% G : Exhaust gas sensor
RADAR sensor
Inertial sensor

Infrared sensor

Pressure sensor

Image Source : https://www.researchgate.net/figure/Different-types-of-in-vehicle-sensors_figl_324552482



1. Ultrasonic Sensor
8300D¢ms D8 B ®om &8 €08 o, BB DS S 2O cB1OD OB
GV 0n0® DICW 45D 988ewsT BB DednsT ¥ FDD 1B ¢S WEEN OB wem

oO® e306D¢mw6 ©8m ey,

Ultrasonic
i 7 ' PE T
|
— :
guﬁ Detecting area
{ = = ( —_— )\
A o v/ Back sonar
Detected m r—,
object - / \ -
9 @
H N - (
(
i \
Beasund distane U'"“’°” ic sensor Parking zone detection E]
Image Source : http://pubs.sciepub.com/automation/3/3/6 00d56s : D 008 & Be ad® z,,smq,la@a uqraﬁ @

GRICJE)

2. IR Sensor

83-0Deme 08 eulede sy BB aclicnn At vhdife mddum 00 8Gmdidmns B8 guehy
B30 2857 928ewsy & DunsT e AR B 0D, etrewd DO g s Ees ¥n Baddwn 8GhDEBws
“agdws D5 end »O s sddes 08 &8 Bl eberisme BO0sIHN By s8GDiCment &

esned. 680 DUl &f 9D VErNOB eBNID.

P AR A S A ,
) //Reﬂectwe Surface
. v i
-
,/"‘ﬁ
o~
- 7
IR Sensor

IR Receiver IR Transmitter IR Receiver IR Transmitter

Image Source:
hittps:/fwww.playembedded. org/blog/detecting-obstacle-with-ir-sensor-and-arduino
IR Sensor Module

mdna
8 emun ehedd ey

O
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3. PIR Sensor
88 ovd 5¥D B0 geddon 8B0es gmudews’ @80 cdwmadw 88ucwd BOmda. & end 85 owd D
@80 woedemad uhewwed 8185 80 gun B sodddon 880ewsy wedime D8sT nesn ©h. e®® wiedimed
SeodexiDw Dxvesy Densy ween OB eewr B8 aBes 080 exnBie8, v wfw dxles? gors Defnysy
8857 Anmom ands) vesn 0 BePA. ¢ 08n geddsnin Boes (Passive Infra-Red Sensor - PIR) eeed¢ma
CC® VEBIDBTeBT @B esnws.

Fresnel Lens

PIR
“Passive Infra-Red”

Image Source :
https://h

©00¢m
4. Light Sensor / Photo-resistor / Light Dependent Resistor (LDR)

LDR 50 9100 @ecimned BYmd udw yBediis edmne BHemB wedinwd. 98
#ecim BYmDe 918 B0 ©d0 yhedddn 48 O 50 Heci® BYm0e 4f) S0 wdo
8865706 N8 eD. #6RIHwO 5:0D8 8810 DE ¥IBm0 @d.

LDR

0 @ OB 8 ey
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S. Rain / Water Sensor

D owd ¥ow v8m» D 8D wfwe D ©:0D¢med. N8 s.edemes
SLHPCLDO BwrsiOm D. ©veRoim WowPwe DBbe vddBws OB
Drsnm e 8ddBn Devn 4800 HOWD WO §DLENDA. eedIH BDw.Bw
8888 1208w OB Dbmuvnmws @0 8w D 8ddBwA.

6. Temperature Sensor
B, cEHOs ol BE8E D woedimrwe HmEOVB 810w, e®J0l 0 D E88 ond, Bew, Dinw OB eoedn
DG e O RO w1 & wewr gBDI0 Fwrmom® e HBOO e e.edem awig 0B,

086 : @®JO8 SO DG gursInd BEE» vddBw vicm e
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7. Touch Sensor

BEB® sadws edudn mE 5O 8w HEpn0n 9B woedemed.

PomRaESS i ]

0 : Fubn w008 0®w ;8 vuvst @

30 @D ¢!
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8. Water Level Sensor

O™ 1B B D000 wErNOB® e BY 3:0D¢mw D WSB. 8 Yew Budn LIV e § 8 &g
e138® 202 8O ewd DB DB0wWMO e BB tewr eOP 3:6D¢Mm e IV WEWD.
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Breadboard

BHBa® sBuduxl 8O ence HBOD y® 28 FurmBIOw axneH M EL wew Breadboard 223 86E curo #dn0p Ged. &8¢
HEu® SBHO MmOBD eSS BESres BBC uewr a8 EnFuuB. & & sluxin B0 Sul g0 HBe0x7 uduce
8T B . BBu® eiduus 895 50 20 Sul eOmx svluxln OGO v BBeOxT ubuce BN PE o V. e®
2IN0LD P2 BVPEDST v B 9B 8838 emB=BSO Breadboard 2mE w8 »E W,

Breadboard £ e¢armndun a@ax30m 045,
1. s8ux=is S5 (Terminals)
2. Bus 86

*  Bus 8¢ 86t &0 #2570  u088. eDrews 8O By i usuusies’ 008 S5 Scow.
*  slumin 86 H08 00 uAD D 8058, Beys curn 8D nosles’ 008 B OGO,

yBedidma (Resistor)

yBesddmes @y 8880 w.dDmw ece By yBedddw TS OB
By co0wB. By 8880 08 yBedidm Wwdm Womed Beys Wcd g
BB 0wd woep DOOO edme ABODwW. OBemI 0O YReHRD gvwsy wdn
yBesidm s0A.




Ohm's Law (2@ Bw@w)

V e2dFdum 383 @ o @570 e R y8ediRen sl | Bas dda ocium 82 , 68 6:@s nm
% Bu®wsd amnE ed.

B® Budw By 8810 wewm cwoen end 68 wevst Dules) aslmmen cules ccns 8nd ©E OB
000D B® cules ¢ WO Y Sd edmed (Suwd eR) eneci®d udpudnm O end & gncd
§BeddeD yBeci®d srnumdm 0m DE.

@0 e3®AsTVmDG A e 05 0oandav udmdamae Dxed, |

V=IR

e®8, p—
o8 | vy H@8ebDEsT kD ¢,

Vem e2Id0 2857 e eem gm0 Swd astndas,

R um @8 D85 881 cam ‘yBhedide’ »® usdd@nas ¢ @d.

BBwe® eyl vfudwmd gines »eyn edludode BB S vermorsiesy eBR Py© LdnHm WS, @

200» yhedidn gows’y vy 08wy’ (Standard Resistor Values and Colors)
ecBuocun & dbes Bx 08 8 o B, eI OO LB e
zBesian gow 8 (Q) evd Becsd 8 (KQ) [ ulln [ re—
OB qied. Dben Boy 3 8O 6 ¢ 4R — | 1—]

y8eciam s0B.

8 wugd, ©dm M ondm Ao OEH
y8ecian gowst Baunw HOH &0, 3e®
Boeds? g wdmwes, &dust Boedsy
BOED B eHMmNE LB,

s DD ¥8s yhedidwm gow GewIOD
TN

o) -0
§35 = d
98 3 2 =5 ‘ .

38 3 0id | ‘ | J. 144
o Silver 0010 £10%  (K)
emnNE -5 Iﬁ I | | I—J
ac % 16 & oy -: re—|
& % 0.1%, 0.25%, 0.5%, 1% 237Q 1%

& - 8 5-Band-Code
= 9 Image Source :
wps://www.digikey.com/en/resources/conversion-calculators/conversion-calculator-resistor-color-code-4-band



yBedidm gow 0wd®

4 Band Resistor Color Code Calculation

| 1st Band: l ® Brown 1 ‘
|.2nd Band: [ ® Black 0 ‘
| Multiplier: l ® Red x100 Q J
|...Tolerance: [ ~ Gold 5% 1

| Resistor Value: 1k Ohms 5%

https://www.digikey.com/en/resources/conversion-calculators/conversion-calculator-resistor-color-code-4-band

yBedidm gow 0ud@®

4 Band Resistor Color Code Calculation

[1stBand: | @ Red 2 |
| 200 Bana: ] ® Orange 3 |
‘ Multiplier: \ ® Green 100 KQ ‘
| Tolerance: { % Gold 5% |
N |Ros|stor Value: 2.3M Ohms 5% ’

https://www.digikey.com/en/resources/conversion-calculators/conversion-calculator-resistor-color-code-4-band

O



yBedidm gow 0wd®

5 Band Resistor Color Code Calculation

1st Band: . ® Red 2

ndand: | © Orange 3
3rd Band: o Violet 7
Multiplier ® Black x1
Tolerance: ® Brown 1%

Resistor Value: 237 Ohms 1%

https://www.digikey.com/en/resources/conversion-calculators/conversion-calculator-resistor-color-code-5-band
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A0 A ded» LED 9Edw - §0mn ¢O1 0 &ew cBednd

Arduino UNO 25 01 LED Bulb 01

<

220 Q Resistor 01 Male 2 Female Jumper 98 B8sws

oW

—

ORRK




HO A yFed» LED Fw - u8u0 wimd®

Ground
| ERIET " ) i

L .o
L I I R A

L ammaor ~awrmNao
Fzaxan : a
3 Pufe~) -
- OO UNO
TX -

Arduino”

Rx =

eevevevvevbove

A0 AD yed» LED 9w - exdmw

void setup ()

{
pinMode (2, OUTPUT);

}

void loop()

{

digitalwrite(2, HIGH); // adde qdde®

delay(1000); // mdadem mges 8 =048
digitalWrite(2, LOW); /! e HE®

delay(1000); [/ mfaden moucaenm £5 4289
}

2209 Resistor

3/



And geum ydes (FAQ) x”'

220Q Resistor ¢» 0:dm wmédord 48?2

wo@omsewsy Arduino UNO 290920 caess eDicdumide 3V a. 85 LED 2F0em0 e@de gufes 3V u@ma. 28
AEe vow BV cidSemdes Om e2@0F o Buewms 2o 8w 98 g, &5xs 2200 Resistor ¢= 8847
c2iFSumde 5V 80 musim Dacwsy 3V ¢ gl etn ced.

Arduino® GND 8zF &0 2u®awia wdziesy LED adaed nod» ggwe?

2246 (-) agul. 250 AEAeS 8085 ag eem eneds’ SoosT gl §9el. f

— - mge

emspme »E YRovD Arduino 3G ac dhvnw misTesy @m@dq?

Arduino ewi® enaB@ynwmes’ 18 Upload 5@ cahsi»® @5 Click £8c24. Upload £5882 5¢@ Tools
P50 eOn 88 £H108 Arduine 30512 o Port &= eaddeon 61848 nwlo ®desis. ded emn@d vpload
DDewrs Upload =@ eznwym.

Board: "Arduino/Genuine Uno® »
Port: "COMT" »

Get Board Info.




Knight Rider 838 QRE 000 - gdan OB W Eed CBnd

Arduino UNO z20; 01 LED 8¢E ac A8ses

Male 2 Male Jumper 2w A8sws

220 Q Resistor01

oV

Knight Rider 8¢8 98 g 0000 - 880 wed®

ORRR

Ground
} 2} | &2 15‘ | &2
0 B ER I ERA IR B
........... ERALERERERRS:
L
L B

I
D B I I R R R

* g0as 5O 0® wews LED 88 gag 12 = u0e widmo mawym.




) . void leopl) {

Knight Rider - eximw 01 sigieatinice pac,
delay(timer);
digitalWrice (pin2,
delay(timer);

int pin2 = 2; digitalWrite (pin3,

int pin3 = 3; delay(timer);

int pind = 4; digitalWrite (pin3,

inc pins = 5; cigitamcio (piad

gitalWrive (pind,

int timer = 100; delay(cimer);
digitalWrite (pind, LOW):

void setup(){ delay(cimer):

pinMode (pin2, digitalWrite (pinS, HIGH);
pinMode (pin3, delay (timer):
pinMode (pind, digitalWrice (pin5, LOW):
pinMode (pinS, delay(timer);

} digitalWrite (pin3, HIGH);
delay(timer):
digitalWrice (pin5, LOW):
delay(timer);
digitalWrite (pind,
delay(cimer);
digitalWrice (pind, LOW):
delay(vimer);
digitalWrite (pin3, HIGH):
delay(vimer);
digitalWrite (pin3, LOW);
delay(timer);

Knight Rider - exime 02 (For Loop ©:8newsy)

void setup(){
pinMode (2, OUTPUT):
pinMode (3, OUTPUT);
pinMode (4, OUTPUT);
pinMode (S, OUTPUT);

void loop (){
int time = 200;
for (int i = 1; 1 < 6; i++){
digicalWricte (i, HIGH):
delay (time);
digitalWrite (i, LOW):

for (int J = S5; J > 1; I--){
digitalWrite (j, HIGH):
delay (time);
digitalWrite (j, LOW);




Pecinwd 8008 D¢ QR - ¢Des OB W EBe® CBEYD

Arduino UNO gog; - 01 LED Bulb - 01 LDR-01

220 Q Resistor- 01 Male 2 Male Jumper 28 B85

P

t{&«*g 6




Ppodmwd w.ed B8 JAC - v8uO wrmd® (%;
]
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.. . . e seee «i.
.. AL A L e .. .
seflev e s v vovsveene ceopge
.. L B B O .. .
.. L AL A .. .
.o oo.ooéoo'oo--ot oo fl o
seoflovecedlocoovvsccvocooflocle
¢ s BENENNNININED ¢ ¢ ¢ e 0 e e .. .
L I I R I I O IR
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“o ..

Ppocimed wed 538 fc - efne v egdhon ¢ yenew Bdw (Serial Monitor)

roid setup() { £ “OM23 (Arduino/Genuino Uno) =3 X

| Send
Now, It isn't Dark A
1023
Now, It isn't Dark
} 1023
g 1d loop() { Now, It isn't Dark
“ t ldrReading = analogRead (A0); 1023
Now, It isn't Dark
1f (ldrReading < 500) { 1023
digitalWrite (13, HIGH); Now, It isn't Dark
Serial.p n ("Now, It is Dark”); 1023
14 Serial.println (ldrReading); Now, It isn't Dark
15 } 1023
16 else { Now, It isn't Dark
17 digitalw e (13, LOW); 1023
18 Serial.g n ("Now, It isn't Dark"); Now, It isn't Dark
19 Serial.println (ldrReading); 1023
20 } Now, It isn't Dark
2 ) 102 v
2 < >
[v] Autoscrol Nolneendng v | 9600 baud v Clear g

2982 LDR #:004m0d c100m pocine Jmm 500 0 08
48 O 80 LED 848 gac acdo0 sox 0. i




@0 DOad DO wENMA® - OB OB W & We® EBO

Arduino UNO g2g; - 01 10K Resistor- 01 Active Buzzer (5V) - 01

Read Swith - 01 Male 2 Male Jumper D8 B8uw=




@0 D0ard DO WA - 8B WSO

Read Switch

. B L I
______ . sveve v ewve sl
ocn.o"c--oo-- D I e e

gxmm Arduino

D N

void loop() {

if (digitalRead (2) == LOW)
tone (3, 262); // 262 is a type of a tone
else

noIone (3):

* Buzzer om0 qEO 262 wy) 5y¢ G0A.

Open Switch

G‘J

Closed Switch

L

U

|
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NOD MCU 26 - 01 Relay Module (5V) - 01 ¢

PRelelededegege]e)

> WH:

FC:z:

AARRRRRA

®]
[

8¢C 3ag-01 Bulb Holder - 01 Male 2 Male Jumper D8 B8sws




acdedm B8 pRCH oddd RO 8@ - vBuO wiwde b

¢ K" To ACPower Source
-‘\J‘.
( ——— —
e 2
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* Blynk ®agmrnw 80am omd dded
E-mail 85® ©vow 6wd yeda Dxim.

stennakoon.hns@gmail.com

* DxomaBe wew »HOF CHh eEIm
(Demo).

NodeMCU * DmowaBe g EwWIREEZN HOGD
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Vertical Slider
Don't show again

a Timer

Joystick
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id setup()

#define BLYNK PRINT Serial {
#¢include <ESP8266WiFi.h> Serial.begin (9600) ;
#include <BlynkSimpleEsp8266.h> i d; (I;i AN _;
1nMo  OULPUL)?
Blynk.begin th, id, H
// Authentication ID from Blynk Cloud } yn SN ont penel
char auth(] = "1bEb6d8bff2246chbbff2£864dC85abS0"; BLYNK WRITE (V2)
char ssid(] = "demo™; // SSID for the Router { 7o i o Int():
char pass[] = "demo@isk"™; // password for the Router S OOV a ~ e
if (returnVal == 1){
digitalWrite(D1,HIGH);
« B8 0 ® = ©° D ® }else(
digitalWrite (D1,LOW);
Auth Token for Demo project and device Demo@ }
a 1, ” }
:ly':k:\,s:a‘:no @0iynk 10> Ungebacrive void ICCP()
I"“"‘ Token ; 1bSb6E0A2246cbOARIBE4Gc85a050 } {
Blynk.run():;
Happy Blynking! } "
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A device that monitors
TEMPERATURE,
HUMIDITY, OZONE (0,) and
SULFUR DIOXIDE [SO,} in the air
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Philips Hue
Smart Bulb

The Air Quality Egg
Environmental Monitor
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amazon echo

Always ready, connected, and fast. Just ask.
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Amazon Echo
Voice Controlling Device Hub
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Jawbone UP2

Philips Medication Dispenser

Fitbit Charge HR
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libeli

Libelium - Smart Parking System

BigBelly' High-Tech Trash Cans



