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Keyword Variable Type Range
char Character (or string) -128t0 127 LQJM &‘3_:‘ i
int Integer -32,768 to 32,767
short Short integer -32,768 to 32,767
short int
long Long integer -2,147,483,648
t0 2,147,483,647
unsigned char Unsigned character 0 to 255
unsigned int Unsigned integer 0 to 65,535
unsigned short Unsigned short integer 0 to 65,535
unsigned long Unsigned long integer 0to 4,294,967,295
float Single-precision +34x10%to
floating point +3.4x 10%
(accurate to 7 digits)
double Double-precision +1.7x10% to
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. INPUT / OUTPUT

Ol S os (25 b 53959 0ol Gl sln 5 T e PINMOdE() jyus Lol e Ll
S ).'aJ Sy90

- Example = pinMode(13, OUTPUT);
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-Iudél\icjitaIWrite(aili oy cexsHIGH | LOW);

+ digitalRead(«\ sb)

(S g yoo hadd) dlhio Ojgo 4 0l SO lade uiles

« Example = value = digitalRead(12);
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« analogRead( syl 4L )
(VoYY B0 o) can ) CBo L ST sl al M SlT &g a0 jlade SO sl

> las pinMode() 50 4 (48,5 w5 4 5L Jluoms B Sbl sla b s @

Example =» value = analogRead(A0);
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» analogWrite( PWM e b ol , Y00 b jio Jlaie );

wlize sl duty Cycle L PWM w0 slo WL odgs

Example =

void loop(){

int value = analogRead(A0); // jwgeils 51V YY b oo lade yailss
value /=4 ; [/ YO0+ 4 V- YY-r s

analogWrite(13, value); // V¥ ol 4L @ b Jll

}
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« Serial.begin( wleswl Jols £, );

- 300, 600, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400,
57600, 115200

%L void setup() { } ~b ,s wb Serial.begin() gws s e
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« Serial.printin(“Faradars.org”); // awig has juls s ol
« Serial.printin(SensorValue); i/ gucw Jlois Gl s ol

Sls gl 03553 Cursme b 9293)] Gungd el p glo Ui jeel degoce
faradars.org/fvrd9311



owd RS S 31 e
woww, f l]"l(i\l rs.org

95,1 gC/C++ 45 b pis b LS lw 820
if-else L & sl

if (*-W )‘)gﬁ -L’)*i’ ) {
ool Lyl b as” Sl

j

else{ = oo pl o o=
g Izl aub aS (6,50 &l jgiws

j

Sl gl 0355 Corsme b 993)] Gungd by glo Gbjgel degame
faradars.org/fvrd9311



i 5995, gC/CH++ ;5 b i b Lsle S yxo

e if-else 2 L,s sl o
if (M 8 sl by ) {

dei >l ol as Jlyeiwo

j

else if( s )5, pe0 Lo ) |

39l Iyl al as Shhygiws

j

else {= o0 pl 2 0=

Se Izl Wb aS (6,550 &l jgiws

j

Sl gl 0355 Corsme b 993)] Gungd by glo Gbjgel degame
faradars.org/fvrd9311 3



95,1 gC/C++ 45 b pis b LS lw 820
Foraal> )L:}l*u
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j

Example=>

for (int i=0; i<10; i++){
digitalWrite(led,HIGH);

delay(1000);

digitalWrite(led,LOW);

Delay(1000);}
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do - While ail> s, o
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While( o,y 5,50 by );
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Fea'tures. . . . (prmde) ol il az o lod (295 °
Calibrated directly in * Celsius (Centigrade)

Linear + 10.0 mV/°C scale factor il cdy o Ve 0l g3l b (255 0
0.5°C accuracy guaranteeable (at +25°C) RN YO BRRE SO SOP
Rated for full =85 to +150°C range ogedas 4230 1100 B 00 3 6,8 o5l i,
Suitable for remote applications

Low cost due to wafer-level trimming Sy Ve bF om0
Operates from 4 to 30 volts

Less than 60 pA current drain

Low self-heating, 0.08°C in still air

Nonlinearity only £%4"C typical

Low impedance output, 0.1 Q for 1 mA load
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(4V T0 20V)

LM35 zewlbod jgumw (53106l ol

§ Cawl Ag8s> gumcw Jlail g 0gx

+Vs

LM35 Vout

R1

0 mV+10.0 mv/°C =
DS005516-4
DS005516-3 Choose Ry = =Vg/50 pA
FIGURE 1. Basic Centigrade Temperature Sensor W= O AL SR
(+2€ w1 SOC) = +250 mV at +25°C

= -550 mV at -55°C
FIGURE 2. Full-Range Centigrade Temperature Sensor

Sl gl 0355 Corsme b 993)] Gungd by glo Gbjgel degame

faradars.org/fvrd9311 3



LM35 zawlod g (g 3l0dl ol
19013931 41 g b iy JLail (5 09

oS ate Analog input sla 4L 51 o a0, VoUt ab cosl 35 Las e
oS oo Jeaite 909,01 OV g GND & 1, +VS s GND glo sl cosjary

vOuT

TO-92
Plastic Package

- Sl gl 0355 Corsme b 993)] Gungd by glo Gbjgel degame
BOTTOM VIEW 4

faradars.org/fvrd9311



LM35 zewlbod jgumw (53106l ol

o3 oS S 3l 53,3 F 054 (0 pitd Wig K Loo (5 0/l S0 0

vw. far Z

www.faradars.org
5Vref -
1024 =48 MV D ol e i gl 4 Jlisws 4 SbT o Caond (5,15 o3l cds

T(EC)=48*ADCCount /10 =2 Lo sSlos (Jlaoms a4 bl Jow slp VoYY Jlaie poa Sl 5,3 b
Sor waly> oS (il a0 TV ol alaly cnl 85k 5l 655 o5ll LB

L..’).o.a e el 004 oljfs‘;.su A0 SGidy Lo Ve 2 el b ol o il jo ol oo puizen

10 mv

Py 2.08 oo bes pois o5 il 4> 0 o oS Ibl oo 3lois Yoo A o b imy =D

analogReference(DEFAULT); Jious 4 Solbl a> 1o oo sl <y 0 55 (55l Jbd a3 bgy o jgms =D

Sily gl 03553 Covsme b 993)] Gungd by Glo Ubigel degaze
faradars.org/fvrd9311 >



o0 oS S8
wWw ara 5,01

v, fe Z

radars

1.1Vref
1024

LM35 zewlbod jgumw (53106l ol

Gdj.w‘_s.o B e / 4!'9.6? [FK) S S /aj/d.;/ K o

= 1.0742 mv = axlg S o e il Jlisns 4 SbT Jos Ceond (65 o5lail edo

T (°C)=1.0742 * ADC Count / 10 = ko zSlam (Jlious 4 Solbl Jos 6lp VoYY jlade pos;Sle 5,3 L
Sor waly> oS (il azx 3 Ve plp alaly ool 85k 5l 55 o5l LB

L..’).o.a e el 004 oljfs‘;.su A0 SGidy Lo Ve 2 el b ol o il jo ol oo puizen

10 mv
1.0742 mv

~ 9.30 = o0 Los yoai ol § il a0 SO oS bl Cond 5 les AN o b o

analogReference(INTERNAL); Jteous 4 Solbl x> 1o coond sl V.Y 55 g3lo Jlad a0 gy po jgiws =P

Sily gl 03553 Covsme b 993)] Gungd by Glo Ubigel degaze

faradars.org/fvrd9311 6



. S S, LCD (g;ladl ol
u@)bl

L oIS Sl 8

wWw \\'.I';1|':|d;1l'5.0t"5:( M“ W -~ Lmioa“? Q‘J&S l{ LQ‘ ) LQ 7 Segment )Q 4:.5) )lif 639]5—1&3 QLQ.Q AJ’[J::AA )" OQL&;;MJ‘ lJ’ (5}-'5‘)'.5 6[@ LCd i

| 00U sl

a2 (o0 (L (o5 ST L) (JuSon Sjg0 1) B9 o g olael poled Sl (om0 0

Sl gl 0355 Corsme b 993)] Gungd by glo Gbjgel degame
faradars.org/fvrd9311 2



ug)bl S

ond S S 3l 318

www.faradars.org

GND

S S, LCD (g;ladl ol

)
Q

O — 0NN ~ 4+
mmmmmmmm_o
il ) 5

—

o
sl

“ -

faradars.org/fvrd9311

16x2 ;51,5 LCD ¢ aly

Sl gl 0355 Corsme b 993)] Gungd by glo bjgel degame



:.g§s§§':_=‘.
wbl : . . .
@‘Dﬁ&ﬁi S ’.a-s ‘)'S LCD 6)‘&' ab
(' '
—1 VSS GND L6x2 SeShls LCD s eub Olaseine
2 VCC +5V
3 VEE Contrast adjust
4 RS 0 = Command register
1 =Data register
5 RAW 0 = Write to LCD module
1 = Read from LCD module
6 EN Enable
7 DO Data bus line 0 (LSB)
8 D1 Data bus line 1
9 D2 Data bus line 2
10 D3 Data bus line 3
11 D4 Data bus line 4
12 D5 Data bus line 5
13 Dé Data bus line 6
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TrmsSummazxy ¢ Gy 311 o L (DFIVER) 5010
Microcontroller ATmega328
Operating Voltage SV
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V

Digital I/0O Pins

Analog Input Pins

DC Current per 1/0 Pin
DC Current for 3.3V Pin
Flash Memory

14 (of which 6 provide PWM output)

6

40 mA

50 mA

32 KB (ATmega328) of which 0.5 KB used by bootloader
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Summary

L298 4,5 L DC H5ig0 599155 (o 5lil of

.

Operating Voltage 4V to 35V
Motor controller L298N, Drives 2 DC motors or 1 stepper motor

Max current

2A per channel or 4A max

Free running stop and brake function

Chip: ST L298N
Logic power supply:5v
Max power:25w
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DC motor
Channel 1

+5 V logic Input, €

motor power supply

L298 dual H-bridge
IC with heat sink

Motor logic
control

DC motor

Channel 2

ouTs OUT3

2 5290, unsd el sl (B)5eT de sazme
faradars.org/fvrd9311

T
Josle



2 oS S5 31308
vww.faradars.org

lonio g3l ol

Q)89 S paples (oo b Il (ol o
Sy wals” & 5k 51 oS Juaio A JULS
JysS 1y ol e (Push Button)

Sl gl 0355 Corgme b 993)] Gungd by glo Gbjgel degame
faradars.org/fvrd9311 6



L298 dual H-bridge
IC with heat sink

o ol Sl 38
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Channel A:

IN1---5V  IN2---GND Forward
IN1---GND IN2--5V Reverse
ENA---5V channel Aenable
ENA---GND channel Adisable
ENA---PWM adjust speed

Motor logic
control

DC motor
Channel 2

= DC motor
Channel 1

. )/
¢ )
‘;’ Channel A
L}
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A PWM wave (Pulse Width Modulation) a0 PWM

Amplitude

m 5
frequency=1/Period [Hz] : . .
g quency ol e HemwY e S
©
= Duty cycle
1
|
Time
- - e
Periodssbylsle 035, Cajsme b 5u93)T uss dsliy glo Ghigal degams
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Time ON
* Duty cycle = X 100
ty Y Time ON + Time OFF
siTal
50% 10% 90%
| Du_ty Cycle _ Duty Cycle _ Du;y Cy;le
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- analogWrite(aL o , YOO U yao 3l sus );

223 oo bo a3 1y PWM (g3lw ooly el (1) ) £ 0 V) o aslb ks Arduino Uno o :ass ¢
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Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv

Owv

25% Duty Cycle - analogWrite(64)
Sv

Ov
50% Duty Cycle - analogWrite(127)

ipigEgEpups
Qv s

75% Duty Cycle - analogWrite(191)
5v

Ov

100% Duty Cycle - analogWrite(255)
| 1 | |

Sv‘ ‘

Ov

&\5‘-3) sla °35L Coygme b a190,3] unsd dolip slo (i)sel dsgame
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Channel A: k3
IN1---5V  IN2---GND Forward (3] T
IN1---GND IN2--5V Reverse IC with heat sink
ENA---5V channel Aenable i
ENA---GND channel Adisable PR
ENA---PWM adjust speed o
s DC motor DC motor
@§° K e W Channel 1 B Channel 2
X l =t
1‘” “Channel A .—é:?‘“? _—

[ +5V logic Input, GND, Ve
motor power supply

-+

L298 Jsjlb 4 Arduino Jlasl (s sg=v

>
©
D o
o
-
>
o)
O
(@]

IN1 =» Pin7 Arduino
IN2 = Pin8 Arduino
ENA = Pin9 Arduino
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