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_Instructions

Duration of the exam: three hours.
Structure of the exam and evaluation
key: This exam has three chapters,
containing fourteen questions. You have
to answer five questions, at least one
from each cﬁaplfer. Each question is 20
points, with a total of 100 points for the
whole exam.
Allowed materials: calculator.
Special instructions:
Answer the required number of

uestions. The evaluator will read and
check only the required number of
answers, in the order they appear in
your notebook, and will disregard any
additional answers.
Begin each answer on a new page.
Write your answers in pen only.
Make sure your answers are well
formulated and %our drawings are clear.
Make sure your handwriting is clear, to

RV RN

If you think any further data is necessary
in order to answer a question, you may
add it, but must explain why 1t was
necessary. ) )
7. When writing computational solutions,
the following steps must be completed
(in this order) to receive full credit:
* Writing the apfpro riate formula.
* Substitution of all the values in their
appropriate units and calculation
(a calculator ma%/ be used).
* Writing the result along with the
appropriate units.
* Accompanying the computational
result with a short explanation.

Write all your drafts (outlines, calculations and so

forth) in the exam booklet only, on separate pages. Write
“Draft” at the top of each draft page. Writing drafts on
any paper other than the test booklet can disqualify your

exam!

This questionnaire consists of 19 pages
and 25 appendix pages.

Good Luck!

Continue to next page p
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The Questions

This questionnaire consists of fourteen questions in three sections.
You have to answer five questions, at least one from each section.

Section 1: Introduction to Electronic Engineering

Please answer at least one of questions 1-4 (each question is 20 points).

Question 1

Figure 1 shows an electrical circuit which includes ideal amplifiers.

R R
Mo
I 1 kQ 2kQ
- 12V
Rs Rg
2V V'—'\NW AW
o 10 kQ 20 kQ
“12V
R; 1kQ 12V
) D—OVO
X
“12V
R4 S3kQ

Figure 1
a. Calculate the voltage at point X.

b. Calculate the current passing through the resistor R; and determine its direction
(from A to B or from B to A).

¢. Calculate the voltage at the first amplifier output, V_ .
1

d. Calculate the output voltage V, .

Continue to page 3 p
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Question 2

Figure 2 shows the electrical circuit of a transistor-based amplifier. The reactances of
the capacitors in the circuit are negligible.
The transistor data are:  =hf =50, hjg=1.5kQ, Vgg =07V, Vcg=6V.

Vee= 12V
Rg Rc
&)
I .
C, I N
[|
o ® T
I
v R 22kQ | Vo
! RES1kQ =—==C;,
Figure 2

a. Calculate resistance Ry, if the base current (Ig) of transistor T is 10 pA .
b. Calculate resistance R¢ .

c. Draw the alternative circuit (for AC signals) of the given circuit.

d. Calculate the voltage amplification of the circuit, Ay = 70 .

1

Continue to page 4 p
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Question 3

Figure 3 shows an electrical circuit which includes an LPF and a comparator.
The operational amplifier in the circuit is ideal.
The LED data are: Ijgp = 10 mA , Vigp = 1.5 V.

comparator
: 12V :
| |
| |
: R;S>10kQ :
| |
X I
| |
| |
| R, 10kQ |
| |
| p— |
LT 2V
LPF | |
r-- - ---"--=-=- == i | |
S ' R \% Lo !
| C |
o o—TAWY — |
I 2kQ [ |
: : I I
E 12V | C=—1000pF , "~~~ """ """ °"~°~°
| |
| |
- | - |

Figure 3

The voltage on the capacitor C is 0 V . At the moment t = 0, switch S has been closed.
a. Calculate the voltage at point X .

b. Draw the voltage on the capacitor (V) and the output voltage (V,) one under the
other, accordingly, as a function of time, starting from moment t = 0 .

c¢. How long after the switch is turned off will the LED turn on?

d. Calculate the resistance Ry .

Continue to page 4 p
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Question 4

Figure 4a shows an electrical circuit which includes an ideal operational amplifier.

v 5V

in ©

out

10 k€2

10 kQ

Figure 4a

The circuit input receives a periodic rectangle signal, as described in figure 4b.

Vin (V)

% ' | v f y > t (msec)

o
=]
n
—
—_
n
()
)
W

Figure 4b

a. You have three instruments: a signal generator, a dual oscilloscope and a voltage
generator.
Copy the electrical circuit to your notebook and add a measurement device which
includes these instruments, so that the input signal V;, and the output signal V_
can be measured.
Mark the (+) terminal pin and the (—) terminal pin of each instrument.

b. What should the value of the Time / div selector in the oscilloscope be, in order
to receive two cycles of the input signal on the full width of the screen? Explain
your answer.

c¢. Draw two cycles of the input signal (V;,) and the output signal (V,) one under
the other, accordingly.

Continue to page 6 p
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Section 2: Electricity

Please answer at least one of questions 5-6 (each question is 20 points).

Question 5
Figure 5 shows an AC circuit with an ideal ampermeter connected to it.

Voltage source U supplies AC voltage with an amplitude of 311.13 V and a frequency
of 1 kHz to the circuit.

Figure 5

a. Calculate the effective voltage (V) of the voltage source U .

b. When switch S is closed, the ampermeter shows L = 5.5 A .
Calculate the resistance of resistor R .

c. Switch S has been opened. The ampermeter now shows I = 4.4 A .
Calculate the reactance of the capacitor C .

d. Calculate the capacitance of capacitor C .

Continue to page 7 p
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Question 6

Figure 6 shows an electrical circuit. The current passing through the resistor R,
islb=2A.

R, R
MWW * MWW
20 4Q
12 = 2A
E— R, 220 R4§4Q
Rs
AW~ :
68
Figure 6

a. Calculate the current passing through the resistor R, .

b. Calculate the current supplied to the circuit by the voltage source E .
¢. Calculate the equal resistance of the circuit.

d. Calculate the source voltage E .

e. 1. Calculate the power delivered to each of the resistors in the circuit.

2. Show that the sum of the powers delivered to the resistors in the circuit
is equal to the power of the source E .

Continue to page 8 p
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Section 3: Introduction to Computer Engineering

Please answer at least one of questions 7-14 (each question is 20 points).

Question 7

Figure 7 shows a diagram of an output port at address 301H and an input port at
address 300H .

R A
Dy FH——+—D—
LED,
R Yol
D H D N
LED,
D,
Output Ry R,
port S
D . . 0
at address - Dy—* o/o
301H D, OS/ {
Dy . . Input port D, 1
at address D, =
D; . . 300H D,
Ds
Dy . 36
7
N
D H—1+—D—
LED; _L

Figure 7

Continue to page 9 p
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Write a program in C language which performs the following instructions in an
infinite loop:

1. Receives the situation of the two switches connected to the input port, while
screening the rest of the inputs (D, + D).

2. Checks the situation of the two switches:

i.  When both switches are open, all of the light bulbs LED,+ LED- will be turned
on.

ii. When both switches are closed, all of the light bulbs LED,+ LED; will be
turned off.

iii. When one switch is open and the other switch is closed, all of the light bulbs
LED + LED; will flash ten times with an interval of one second between each
turning off and turning on of the light.

Question 8
Write a program in C language which performs the following actions:
1. Defines an array with ten items of type int (integer).

2. Receives the ten items from the keyboard, using a loop, and places them in the
array.

3. Prints the values of the received array in a single row, so that there is a single
space between each two adjacent items, this way: arr: ... ... ...

4. Prints the items which are in the odd-numbered places in a column, one under
the other.

5. Calculates the sum of the items which are in the odd-numbered places, and print
it at the bottom of the column, this way: sum ez = ...

Continue to page 10 p
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Question 9

Figure 9 shows eight switches connected to an input port at address 300H , and a
7-seg display in common cathode (CC) connection which is connected to an output
port at address 301H .

Inpt:itdport Sy
t
a §00ﬁess —o/o—> +5V
R
Dy AW 1
S, =
—c/o—» +5V
D R
1 AW
D, . J_—
D; . -
D4 * S
D . 7
> N +5V
D6 ° R
D; MW J_
Output port -
at address
301H
7-SEG display
R
Dy A‘f‘M a
D] M b a
D2 . C f o b
D3 . d
D4 ° € € d Cc
D5 : f
R
Dg MW g
P =
Figure 9

Continue to page 11 p
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Below is part of a program code written in C language:

1. void main(void)

2. {

3. int arr[]={0x3F,0x06,0x5B,0x4F, 0x66,0x6D,0x7D,0x07,0x7F};
4. int 1i,in,t;

5. while (1)

6 {

7 t = 0;

8. in = Inp32(0x300) ;

9. for (i = 0;1 < 8;i++)

10. {

11. if ((in & 1) == 1) t = t + 1;
12. in = in >> 1;

13. }

14. Out32(0x301,arr[t]);

15. }

16. }

a. Explain the instructions in lines 8, 11, 12 and 14.

b. What will appear on the 7-seg display if while running the program switches S; ,
S5, S5 and S; are closed and the rest of the switches are open?

c. The 7-seg display in a common cathode connection is replaced with a 7-seg
display in a common anode (CA) connection. Change the code of the program
so that its output does not change as a result of this replacement.

Continue to page 12 p
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Question 10

Below is part of a program code written in C language:
1. #include <stdio.hs>

2. void main(void)

3.

4. int arrl[10],arr2([10];

5. int cnt = 0,1;

6. while (cnt < 10)

7. {

8. scanf (“%d”, &i);

9. if ((1 >= 0) && (i < 100))

10. {

11. arrl[cnt] = 1i;

12. cnt++;

13. }

14. }

15. for (1 = 0; 1 < 10; i++)

16. {

17. arr2[i] = (arrl[i] / 10) + ((arrl[i] % 10) * 10);
18. printf (“%d-->%d\n”, arrl[il, arr2[il);
19. }

20. }

a. [Explain the instructions in lines 4, 6, 9 and 17.

b. What will the output be if the user types the following sequence of numbers
(from left to right)?

16,21, 145 ,4 ,50 , 1, 10,0, 23,25 , 14,73
Explain your answer.

¢. Add another code segment at the end of the program which displays the number
with the highest value in array arr2.

Continue to page 13 p
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Question 11

Figure 11 shows an Arduino UNO kit. Switches SW; , SW; and SW, are connected

to terminal pins 2, 3 and 4, accordingly. Terminal pins PB; < PBj; are connected to
a red LED, a green LED and a blue LED, accordingly.

5V
Arduino UNO
SWo 9 0l R
° 2 PB, D MWW
RED LED
SW, 10 vl R
o 3 PB, >l AMMW—2o
GREEN LED
SW2 11 / / R
o—e 4 PB, > MWW—¢
BLUE LED
) R% R% -
Figure 11

Write a program in C language for Arduino UNO kit, which performs the following
actions:

1.

Receives the situation of the switches SWy + SW, .

2. If switch SW;, is open (regardless of the situation of the other switches), the three
LEDs will be turned off.
3. If switch SWj is closed, the LEDs will turn on according to the situation table

for switches SW; and SW,:

Situation of switch SW; Situation of switch SW, The L%E:nv‘;l:lidl will
open open RED
open closed GREEN
closed open BLUE
closed closed RED, GREEN, BLUE

Continue to page 14 p
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Question 12

Figure 12a shows an electrical circuit which includes an Arduino UNO Kkit.
The internal A/D converter in the kit processor has 10 bits.

\:\ R31kQ
Arduino
LDR UNO
LED V AA
14 9
Ay PB,
R% 20 kQ
Figure 12a

Terminal pin PB, is connected to a LED .

An LDR resistor is connected to terminal pin A, . The resistance of the LDR changes
as a function of the illumination intensity on it, as described in Figure 12b .

Continue to page 15 p



Electronics and Computers, -1 5 _ ATPDNIN) DaAYNM NPNIVPON
Summer 2017, Code 815381 815381 Y00 3'ywn \°p

120
110

100

90

80

70

R (kQ) 60
50

40

30

20

10

0

o 1 2 3 4 5 6 7 8 9 10 I1 12 13 14 15 16 17 18 19 20

Illumination intensity (lux)

Figure 12b

a. Calculate the voltage received in terminal pin A, when the illumination intensity
on the LDR is 6 lux.

b. Write a program in C language for Arduino UNO kit, which performs the
following actions:

1. Receives the analog voltage at terminal pin A .

2. If the illumination intensity on the LDR is larger than 6 lux, the LED will
turn on.

If the illumination intensity on the LDR is equal to or smaller than 6 lux,
the LED will turn off.

Continue to page 16 p
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Question 13

Figure 13 shows an Arduino UNO kit. Terminal pins PB, + PBs (Terminal pins 8 + 13)
are connected to six LEDs.

R LED,

PBy E—MWW——>f

220 Q Q
9 R LED,
PB, AWV E)F——————ﬂb
Arduino 220 W
UNO
53 R LED;
PB;s AW~ D——9
220 Q L\
Figure 13

Below is a program written in C language for Arduino UNO Kkit:
1. byte c,out;
2. void setup ()
3. {
4., Serial.begin(9600) ;
5. DDRB = 0x3F;
6. out = 1;
7. PORTB = out;
8. }
9. void loop ()
10. |
11. if (Serial.available()>0)
12. {
13. c = Serial.read();
14. if (¢ == ‘+’) out = out << 1;
15. if (out == 0x20) out = 1;
16. PORTB = out;
17. }
18. 1}

Continue to page 17 p
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a. [Explain the instructions in lines 4, 5, 11 and 15.

b. The user presses the sign “+” on the keyboard again and again, and transfers this
character to the controller through the serial communication kit. Create a table
which tracks the variable OUT, and write in it which LED will turn on following
each time the “+” sign is pressed.

Pressing on the “+ sign ouT LED turned on

before pressings begin
after 1% pressing
after 2" pressing
after 3" pressing
After 4™ pressing
after 5" pressing
after 6™ pressing

c. Is it possible to make LEDs turn on following a certain number of pressings on
the “+” sign? If so, explain your answer. If not, change the program code so that
LEDs turns on as a result of pressing the “+” sign.

Continue to page 18 p
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Question 14

Figure 14 shows an Arduino UNO kit. Terminal pin A is connected to a potentiometer.

5V

Arduino
UNO

R Ay PBs——oout

L

Figure 14

Below is a program written in C language for Arduino UNO Kkit:

1. #define analogPin A0

2. #define outPin 13

3. int analogValue;

4. void setup ()

5. {

6. pinMode (outPin, OUTPUT) ;

7. }

8. void loop ()

9. {

10. analogValue=analogRead (analogPin) /100;
11. digitalWrite (outPin,HIGH) ;
12. delay(analogValue) ;

13. digitalWrite (outPin, LOW) ;
14. delay (10 — analogValue) ;
15. }

Continue to page 19 p
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a. Explain the instructions in lines 2, 6, 10 and 12.
b. What range of values does the variable analogValue receive in the given system?

¢. Draw the waveform in terminal pin 13 as a function of time, when the voltage at
terminal pin A is:

1. 125V
2. 25V
3. 375V

Good luck!
All copyrights are reserved to the State of Israel.

No part of this examination may be reproduced, or published, without the prior
permission of the Ministry of Education.
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(D213 8)

. Microsoft Visual C++ 2010 Express Edition 97722 DXNNN 1% ) INNDI)
.DYINN DTN D) DN VHN DXPHN

(02903 *019°V) Data Types

Name Description NND Size* | Range*
char Character or small T792 9D 1 byte |-128to 127
integer
unsigned char | Unsigned small NY9 7192 90 | 1 byte |0 to 255
integer lallv)
short Short Integer JOP OYw 190N | 2 bytes | -32768 to 32767
unsigned Unsigned short integer | yop 05w 99010 | 2 bytes | 0 to 65535
short 19°0 K5O
int Integer DYy 190 | 4 bytes | 2147483648 to 2147483647
unsigned int | Unsigned integer N9Y 0Hw 190 | 4 bytes | 0 to 4294967295
lakiv)
float Floating point number | sy 990 |4 bytes | +/- 3.4e +/- 38 (~7 digits)
double Double floating point swpn 190 | 8 bytes | +/- 1.7e +/- 308 (~15 digits)
number TN

JPIDIND M NWYI 1Y IWNNN 12N DMON PN MTINY DY DIIWN*
TINDONT
char a;
float number;
int b, c;

unsigned short NewNumber;
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(971719 -D1P2 H’NIN) Preprocessor directives

Description Syntax Example

macro definitions | #define identifier replacement | #define ArrSize 100

identifier — NN ; replacement — Ponn

(D291V99I8) Operators
Description 7NN | Operator
Assignment WD =
(D2anwn SHNNN) Initialization of variables
int d = 0;
d=75; // decimal number
d=0x4b; // hexadecimal number
(DP12YN D*NVI9IN) Arithmetic operators
Description 73NN | Operator
Addition TN +
subtraction 70N -
multiplication H95 *
division ARAl /
modulo INY %
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(920N NRNYAY ©29IV99IX) Relational and equality operators

-3 -

Description 7NN | Operator
Equal to AW ==
Not equal to vy 1=
Greater than 0N YN >
Less than 0P <
Greater than or equal to DAY 9T >=
Less than or equal to A MY P <=

(91220 Sy DIMVI9IN) Bitwise Operators

(029022 P2 D5 DPVI9IN) Logical operators

Description 7NN | Operator

NOT TN !

AND oN &&

OR IN I

Description 7NN | ASM equivalent | Operator
AND o) | AND &
Inclusive OR 5939 I8 | OR |
Exclusive OR NONID N | XOR A
Bit inversion 7190 | NOT ~
Shift Left noNnw N | SHL <<
Shift Right a9 onn | SHR >>
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(203 VH9/VYP) Basic Input/Output

Description

Syntax

Example

Standard Output | int putchar ( int character );

int a='G’;

putchar (a) ;

Standard Input int getchar ( void );

int c;

c=getchar () ;

(52390 295 VH9) Formatted Input/Output

Description

Syntax

Example

Formatted output | printf(format[,argl,arg?2,...]);

int num=10;

printf (“num=%d\n”,num) ;

Formatted Input | scanf( format [,argl,arg2,...]);

int num;

scanf (“%$d”, &num) ;

Specifier P®perator 099 | Example
9oc Character 772N | a

%d Signed decimal integer oYv vy | 133

Joe Scientific notation 10 S¥ AP NTIPY 9917 mnwy | 3.012e+4
Yot Decimal floating point TENIWY NITIPY 9910 vy | 123.45
Y05 String of characters 090 NNy | Hello
Yox Unsigned hexadecimal integer 1290 N9 oo TOPn | 3fe
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(NI PLOVYN — NP2 *339) Conditional Structures

Description Syntax Example
if if (condition) if (d == 100)
{ {
statements ; printf (“d is 100”);
} }
if .. else if (condition) if (d == 100)
statement1; printf(“d is 100”);
else else
statement?2 ; printf (*d is not 100”);
if .. else if .. else |if (condition) if (d > 0)
statement] ; printf (“*d is positive”);
else if (condition) else if (d < 0)
statement? ; printf (“*d is negative”) ;
else else
statement3 ; printf(“d is 0”);
condition - >Nin ; statement — NINNN
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(MINDYY = 1972 232n) Iteration Structures

Description | Syntax Example
while loop | while (expression) while (n>0)
{ {
statements ; printf (™ %4 \n”,n);
n--;
} }
do-while do do
loop { {
statements ; printf (“Enter 0 to end: “);
scanf (“%d”, &n) ;
} while (condition); Jwhile (n != 0);
for loop for (initialization; condition; increase) | for (i=0; 1i<10; i++)
{ {
statements ; printf (™ %4 \n”,1i);
} }

condition - NN ;

47 moya Twon

statement — N8N




C Nawa NNDN -7 -
YWD NP 815381 NONWD NIAD)
(D259¥1) Arrays
Description Syntax Example
Y10 TH Iy DTN | type name [elements]; | int arr [5];
0 1 2 3 4
arr | | | | | |
}-—{
int
703 DY NIAXM 9NNK | type name [elements] =  int arr (5] =
{valuel,..valueN}; {3,5,7,-1,14};
0 1 3 4
arr[ 3 [ 5 [ 7 | o1t T 14 ]
int

type name [elements,

int arr[3] [5

1;

elements];
0 1 2 3 4
arr (1)
2
y
arr [1] [3]
elements - ©vIO ; value — 77y

(522990 5w *5H5 Nyan) Structure of a program

#include <stdio.h>

void main (void)

{
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(P01 »0202 VH/VYP) Hardware Input/Output

Description Syntax Example

Hardware Output | Out32(hardware address, value); Out32 (0x378, 0xAA) ;

Hardware Input | Inp32(hardware address); int datalN;

dataIN=Inp32 (0x379) ;

hardware address — NN N2INd ; value - 77y

#include <stdio.h>
short stdcall Inp32(short PortAddress) ;
void _stdcall Out32(short PortAddress, short data);

void main (void)

{

int datalN;

Oout32 (0x378, 0xAA) ;

dataIN=Inp32 (0x379) ;
}

(PrAYn N»YPN9) Sleep Function

Description Syntax Example
Suspends the execution of the current void Sleep ( dword dwMilliseconds ); | Sleep(2000);
thread until the time-out interval elapses

*For windows 32-bit registry a DWORD is a 4-bytes unsigned int.

#include <windows.h>

void main (void)

{

Sleep(2000) ;
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(onm >v1>v) Data Types

Name Description NRD Size Range
Boolean holds one of two values, TN V1 | [ byte | true / false
true or false
char Character or small TAN VI IN T2 N | [ byte | -128 to 127
integer.
unsigned char | Unsigned small integer. 120 N9Y TN v»a | 1 byte | 0to 255
byte 8-bit unsigned number 12°0 X595 7NN v»a | I byte | 0to 255
int Integer DYw 9900 | 2 bytes | -32768 to 32767
unsigned int | Unsigned integer 12°D X595 DY 190N | 2 bytes | 0 to 65535
long 64-bit integer TIIN DYV 19010 | 4 bytes | -21474836438 to
2147483647
unsigned long | 64-bit unsigned integer N99 TV IN DYV 1901 | 4 bytes | 0 to 4294967295
g,
Float / double | Floating point number swnn 190N | 4 bytes | -3.4028235E+38
to 3.4028235E+38
String String object nYINN | - -
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unsigned char numl;
int num2,num3;

float pi = 3.1416;

DINDNT

String NyString = "Hello String";

(o'»ap) Constants

Description Example
HIGH, 1 digitalWrite (ledPin, HIGH);
LOW, 0 digitalWrite (ledPin, LOW);
INPUT pinMode (inPin, INPUT);
OUTPUT pinMode (ledPin, OUTPUT);

INPUT_PULLUP

pinMode (2, INPUT_PULLUP);

(1 -01p5 n1nan) Preprocessor directives

Description

Syntax Example

macro definitions

#define identifier replacement #define LED 7

(D9999998) Operators

Description

NN Operator

Assignment

nvn =

byte numl=75;

int num2=0x45f;

byte num3=B10010;
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// decimal
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(or»nawn *9v99IX) Arithmetic operators

Description NRD Operator
Addition TN +
subtraction MNON -
multiplication 599 *
division ARl /
modulo INY %
(Don” NxNYNY o*Nv99I8) Relational and equality operators
Description NNRD Operator
Equal to MY ==
Not equal to VY =!
Greater than N 9T <
Less than N Jop >
Greater than or equal to =N MY 9T =<
Less than or equal to N MY OP =>
(099 o29v99I8) Logical operators
Description NND Operator
NOT TN !
AND on &&
OR IN Il
(M220 Oy Dr9V99IN) Bitwise Operators
Description NND Operator
AND o &
Inclusive OR PEARRIN |
Exclusive OR NONIN IN "
Byte inversion 2 Do ~
Shift Left AYNNDY DD <<
Shift Right YN D >>
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(v59/vV5p) port registers

register NIND Example
DDRD The Port D Data Direction Register —read/ | DDRD =B11111111;
write //All pins in PORTD are outputs
DDRD = B00000000;
//All pins in PORTD are inputs
PORTD The Port D Data Register - read/write PORTD =B11111111;
//All pins in PORTD are high
PIND The Port D Input Pins Register - read only | char my_var = 0;
my_var = PIND;
//Read the PORTD
(ONan PvoVN — N9pa »an) Conditional Structures
Description Syntax Example
if if (condition) if (d == 100)
statement {
/S
}
if .. else if (condition) if (d == 100)
statement | [/
else
else
statement2 [/
if .. else if .. else if (condition) if (d>0)
statement] Moo
else if (condition) else if (d < 0)
statement2 [/
else else
statement3 oo
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(MINDYS — n9pa »an) Iteration Structures

Description Syntax Example
while loop while (expression) while (n>0)
statement; {
n--;
}
do-while loop | do do
statement {
while (condition); Moo

} while (n !=0);

0 12 3 4
arr (1)
2

Y
arr [1] [3]

[elements];

for loop for (initialization; condition; increase) for (i=0; i<10; i++)
statement; {
F/ S
}
(D259¥1) Arrays
Description Syntax Example
STON TN TV NITHN | type name [elements]; | byte arr[5];
0 1 2 3 4
arr | | | | | |
int
TV 0229y NAXM INNN | type name [elements] = | char arr[5] =
0 1 2 3 4 {valuel,..valueN}; {3,5,7,-1, 14};
arr [ 3 | 5 [ 7 [ 1| 1 ]
int
YT T TN NITHN | type name [elements] byte arr[3][5];

(PMINN) DNN TN NITIN

char name [elements] =

"string";

char message[6] =
"hello";
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void setup()

(1351 Sv *H55 Nyan) Structure of a program

{
...
}
void loop()
{
...
}
(5790 NNUPNY VY/VYP NEPN) Serial Functions
Description Syntax Example
Sets the data rate in bits per Serial.begin(speed) Serial.begin(9600);

second (baud) for serial data

transmission.

Get the number of bytes
(characters) available for

reading from the serial port.

Serial.available()

if (Serial.available())
int inByte = Serial.read();

Reads incoming serial data.

Serial.read()

int inByte = Serial.read();

Prints data to the serial port as
human-readable ASCII text.

Serial.print(val)

Serial.print(val, format)

int x = 10;

// print as an ASCII encoded decimal
Serial.print(x);

/lprint as an ASCII encoded
hexadecimal

Serial.print(x, HEX);

Prints data to the serial port
as human-readable ASCII
text followed by a carriage
return character (ASCII 13, or
\r') and a newline character
(ASCII 10, or "\n')

Serial.println(val)

Serial.println(val, format)

int x = 10;

// print as an ASCII encoded decimal
Serial.println(x);

/lprint as an ASCII encoded
hexadecimal

Serial.println(x, HEX);
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(v59/vV5p N1spPn9) Analog And Digital I/0 Functions

Description

Syntax

Example

Configures the specified pin to
behave either as an input or an

output.

pinMode (pin, mode)

pinMode (ledPin, OUTPUT);

Write a HIGH or a LOW value
to a digital pin.

digitalWrite(pin, value)

digitalWrite(ledPin, HIGH);

Reads the value from a
specified digital pin, either
HIGH or LOW.

digitalRead(pin)

int val = digitalRead(7);

Configures the reference

analogReference(type)

analogReference(INTERNAL);

voltage used for analog input | type: INTERNAL.: an built-in
DEFAULT reference, equal to 1.1 volts on
INTERNAL the ATmegal68 or ATmega328
EXTERNAL and 2.56 volts on the ATmega8
Reads the value from the analogRead(pin) int val = analogRead(3);

specified analog pin(10-bit

analog to digital converter)

Writes an analog value (PWM

wave) to a pin

analogWrite(pin, value)

pinMode(9, OUTPUT);

analogWrite(9, 128);

Generates a square wave of the
specified frequency (and 50%
duty cycle) on a pin

tone(pin, frequency)
OR
tone(pin, frequency,

duration)

tone(12, 261);
delay(2000);
noTone(12);

OR

tone(12, 261, 2000);

(990 ¥ nHyans N1LEPN9) Servo Functions

Description

Syntax

Example

Creates a variable of type Servo

Servo name;

Servo myservo;

Attach the Servo variable to a pin

servo.attach(pin)

servo.attach(pin, min, max)

myservo.attach(9);

Read the current angle of the servo

servo.read()

int angle = myservo.read();

Writes a value to the servo

servo.write(angle)

myservo.write(90);

8 Twya Twnn




Arduino UNO n27y> C nawa NNDN -8-
Y'YWN P 815381 NONWY NAD)

(pyv nyrxpn9o) Time Functions

Description Syntax Example
Pauses the program for the delay(ms) delay(1000);
amount of time in miliseconds
Pauses the program for the delayMicroseconds(us) delayMicroseconds(50);
amount of time in microseconds
Reads a pulse (either HIGH or | pulseln(pin, value) unsigned long duration;
LOW) on a pin. pulseln(pin, value, timeout)

pinMode(pin, INPUT);

duration = pulseln(7, HIGH);

(LOPL PPN I Noyans NEPNY) LiquidCrystal Functions

Description Syntax Example
Creates a variable of type LiquidCrystal(rs, enable, LiquidCrystal lcd
LiquidCrystal. d4, ds, de, d7) (12, 11, 10, 5, 4, 3, 2);

LiquidCrystal(rs, rw,
enable, d4, d5, d6, d7)

Initializes the interface to the lcd.begin(cols, rows) led.begin(16,1);
LCD screen, and specifies the
dimensions (width and height)

of the display.
Prints text to the LCD. led.print(data) led.print("hello, world!");
led.print(data, BASE)
base: BIN,OCT HEX
Position the LCD cursor Icd.setCursor(col, row) Icd.setCursor(0, 1);
Clears the LCD screen and Icd.clear() Icd.clear();

positions the cursor in the

upper-left corner.
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