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Exercise
Translate the following words and sentences into Persian:

The world of electronics - Circuit diagrams _ Electric current _ Transformers
— Integrated circuits - Transducers - Electronic systems _ Logic systems
- Microcomputer systems - Audio systems - Radio systems _ Instruments
Meters _ Fault finding _ Safety _ Dangers of electricity _ Safety precautions -
Content - Building circuits - Experiments _ Lamp circuits - What resistors do
Diode _ Thermistors - LDR _ What a transistor does _ Projects — Flashing lamp
— Electronic organ _ 'Chip' radio - Components needed - Addresses _ Index —
Acknowledge
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S Ao 5 (o)l (b ]y Sl g SLlS 1 pod
Transistor Construction and Packaging
Like the diode, the three layers of an NPN or PNP transistor are not formed
by joining three alternately doped regions. These three layers are formed by a
‘diffusion process', which first melts the base region into the collector region,
and then melts the emitter region into the base region. For example, with the
NPN transistor, the construction process would begin by diffusing or melting
a p-type base region into the n_type collector region. Once this p_type base
region is formed, an «N_type emitter region is diffused.
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Scientist invention Moses G. Farmer : yw = # Jou=

Scientist invention

Moses G. Farmer

In 1847, Farmer constructed and exhibited in public what he called "an electro
- magnetic locomotive", and with forty - eight pint cup cells of Grove nitric acid
battery drew a little car carrying two passengers on a track a foot and a half
wide. Farmer later fabricated a process for electroplating aluminum. At Boston
in 1851, he constructed an electric fire - alarm service with William Francis
Channing. He invented several forms of the incandescent electric light.
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Complex Numbers and Phasors

1- The mathematics used in Electrical Engineering to add together resistances,
currents or DC voltages use what are called “real numbers” used as either
integers or as fractions.

2- But real numbers are not the only kind of numbers we need to use especially
when dealing with frequency dependent sinusoidal sources and vectors, Fig
1-6.

3- As well as using normal or real numbers, Complex Numbers were introduced
to allow complex equations to be solved with numbers that are the square roots
of negative numbers, v-1.

4- In electrical engineering this type of number is called an “imaginary number”
and to distinguish an imaginary number from a real number the letter “j”” known
commonly in electrical engineering as the j-operator, is used. Thus the letter “j”
is placed in front of a real number to signify its imaginary number operation.
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Complex Numbers and Phasors :¢yiw Yo Jgus

On the Argand diagram, the horizontal axis represents all positive real numbers
to the right of the vertical imaginary axis and all negative real numbers to the left
of the vertical imaginary axis. All positive imaginary numbers are represented
above the horizontal axis while all the negative imaginary numbers are below the
horizontal real axis. This then produces a two dimensional complex plane with
four distinct quadrants labeled, QI, QII, QllI, and QIV.

Complex Numbers can also have “zero” real or imaginary part such us: Z =6+ j0
or Z =0+ j4. In this case the points are plotted directly onto the real or imaginary axis.
Also, the angle of a complex number can be calculated using simple trigopnometry to
calculate the angles of right-angled triangles, or measured anti-clockwise around
the Argand diagram starting from the positive real axis.

Then angles between 0 and 90° will be in the first quadrant ( 1), angles ( 6 )
between 90 and 180° in the second quadrant ( IT ). The third quadrant ( III )
includes angles between 180 and 270° while the fourth and final quadrant (IV)
which completes the full circle, includes the angles between 270 and 360° and
so on. In all the four quadrants the relevant angles can be found from:
tan'(imaginary component + real component)
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Multimeter Instruction Manual
WARRANTY
The Digital Multimeter is warranted to be free
from defects in materials and workmanship for a
period of one year from the date of purchase. This
warranty does not cover fuses, disposable batteries,
or damage from drops, neglect, misuse, alteration,
contamination, or abnormal conditions of operation
or handling. Resellers are not authorized to extend
any other warranty. To obtain service during the
warranty period, contact your nearest service center
directly. For full warranty details visit the producer
Website.

GENERAL MAINTENANCE
Warning A If the current test leads are worn, replace test leads with identical
or compatible leads: Yo ooV Yo A.
Warning A to avoid personal injury or damage to the meter, DO NOT wet the
inner parts of the meter. Regularly clean the meter case with damp cloth and a
small amount of detergent. Do not use abrasives or chemical solvents.
REPLACE BATTERIES & FUSES
Warning A To avoid incorrect readings and possible electric shock or personal
injury, when “[Z=1” appears on the display, replace the battery immediately. Turn
off the meter and disconnect the test probe from the meter before opening the
back cover to replace batteries or fuses. Gain access to batteries and fuse by
using a screwdriver to loosen the battery cover screws on the back of the meter
and removing the cover.
GENERAL SPECIFICATIONS

» Operating Category: 600V CAT III, pollution degree: 2.

» Operating Elevation (< 2000 m)

» Operating Conditions: 0~40°C.

» Maximum Voltage between measurement end and ground: 600V DC or
600V AC RMS.

» Fuse protection: mA Grade: fuse F400mA/600V and 10A Grade: fuse
F10A/600V

» sampling rate: about 3 times/second.

» Display: 3 1/2 digits 2,000 count LCD display.

» Power supply: 1 x 9V battery.
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Ohm's law: describes the way current flows through a resistance when a
different electric potential (voltage) is applied at each end of the resistance.
The voltage is the water pressure, the current is the amount of water flowing
through the pipe, and the resistance is the size of the pipe.

Ohm's law formula: The resistor's current I in amps (A) is equal to the
resistor's voltage V in volts (V) divided by the resistance R in ohms (Q): V
is the voltage drop of the resistor, measured in Volts (V).This is called Ohm's
law. Let's say, for example, that we have a circuit with the potential of 1 volt,
a current of 1 amp, and resistance of 1 ohm. The amount of water in the tank
is defined as 1 volt and the “narrowness” (resistance to flow) of the hose is
defined as 1 ohm

Ohm's law :¢yio doz 3 =0 J9u

() (S sdl Joily S a5 oS s o 1) 0l jsee (NisSz ol 5l el 938
Sl ol s alie (S sl sldy oS oo hrogi wsdie Jlosl Cuslie w55 4
el gl Jlad Al Caoglie g algd 5l (559 O e bt (S 28U

o 5 A) ool enm yy Cuoglin 1T (6 p00 0y ol (536 (ol 52 1l (3938 J g0 58
23l ke V 0sd co dwlxe () o2l cns R Coglie Jlade 10 (V) &g s V 5l
ool OB 1) alal) cnl 098 oo 6T oIl (V) Sy o oS Sl Canglite po 50 5L
ooy b 5y ok e S S o el oo Jlie plsie 545 e 2y kil
10 b aalss el ) e 5l gypee olyz kbl ol ) b s Caslio Sl o g ) L il
Sales (Sl s s ) iy At 35 g 3520 O pa e ol bz L alie
e S ol g o ool ) Cenglia b aplie T




B ol cwns: gl loog

Vo S0k vl byl S p,l8

SS9 S slaollws p)l5 slotaly (23 ooles (ygie oz 5 1yl8
& ,b HE s 92 pb Solgils el g ob

Stz 655 Gobol g 15 5 (903

VoY Jolae 45 010 0505 O yoians § 0,05 VO (Kol sloes Yo byl 1800051 o)1
selyg U1 515 oo 8 ol st )3 ) Jar wiile 55 )b 4alS (solani 1)
Assis (8 Ghe b5 jeiws CJB s BISL S

aelge BT 51 g aues )13 Lex ia Ll 0¥ Jsuz asile (18 wndSSl el goloms Y
g g (ol ppiicion 03lg 99 9 (o) aiien o3lg 50 JBlas aelS dex 5 5l
“ox i ln ) olsz e (5 (Jod sloaiBaal b Gelate (candSH (25 aulS ool Y
RVEXIPL |

Ao &l aax 3 glp |y Sl ez U g (8 e diges T JBlas F

:o9031 ool USR]
:a903] oo S 1 598 bl Jlgae 1((Lo) (5130l em (3903
RTINS IO RS

V4T Jolao 457300 0,05 O yaans g 0,505 V0 (Sl slopes Yo oliss)l ,0 1059031 o5l
ol (Sl gl b33 00

0503 O (Jgpaze 9 0l ovslive 35k 5l DLl I oo lizl g 55 o5 5 <80 Y

g osalie b 5l (Gleds)) (0935l 9 (armeenm; (il g (el SIS cule, Y
oy ¥ (lad iy

M 50 g wb)l a3 pgata (dhate SE oot SE (53 Sudstas ¥
008 ¥ (M locollad onalive 35k 51 (2Leds)D

Rl b )50 5 o (ool B 4029 )T (5 (S0 o e B 3 (29,5 )5 0 oS Lawe 0
00 ¥ ((alid sy g osalive 305k 5l (b)) Waoog 5

oy ¥ (osmlive Boyb 5l (b)) (gl 5 6 Shu yy 429, -7

saalie G,k 5l oldsy) wsllas aze il &l 15 gl anl b jo (glad > DB cole, Y
0yod ¥ (2lad i

g so ALl 1ZA 5 1009 8, 5has 3 il ol 3 b yg03T ads




el M 5105 33 31 3l cabud 40 5 5 2 i
Sy p I

V sSol oy aile 35 ez (e @ ol o 555l woly ol

LS YoF Jgur 50 oul 0015 (ygio (o yd QLS YT Jgur saejly 3l esliiwl b

019y )8 by & (U390l p (lesdly b (WIS 53 Cowl ol by 4y a5 1) ouwys
o g J9uzr )0 ol (prd oo 5 9 WS Ao

oo 4o 5 VP Jgus

V8 Jgue

Table 21 :Types of book
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English text

Translation in Persian

M Instruction manual

abookletor book, usually accompanying
appliance, device, computer game
or vehicle, which contains written
guidelines informing how to use it.

M Noun: Manual is defined as a
guidebook that tells you how to
operate something or do something.
An example of manual is the book that
comes with your DVD player that tells
you how to hook it up and use it.
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English text

Translation in Persian

M Service manuals: Factory service
manuals (FSM) are the manuals provided
by manufacturers which cover the
servicing, maintenance and repair of their
produce. They were not originally offered
to the public as they were developed for
the dealerships so that their mechanics
were able to fix their own products.
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M Data book: The manufacturers and
distributors of electronic components publish
data books, containing cross — referencing
information and individual component
specifications. A few examples of such
books are Semiconductor Replacement
Guide.
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M Electronic Handbooks: covers all
important aspects of analog and digital
circuit design with the internal circuitry
for example; logic gates and continues
with circuit design. Also Describes
low frequency circuit design in various
applications using different component.
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Table 2-4: Hardware description
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English text

Translation in Persian

M The printer provides 1200 dot - per
- inch (dpi) printing. The optional
Copier/scanner scans at 600 dpi/ 24
- bits per pixel (bpp) and contains a
document feeder that holds up to 30
pages.
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M The printer prints 15 pages per
minute (ppm) on letter - size paper or
14 ppm on A4. With 1200 dpi printing
resolution, the printer has exceptional
text and graphics print quality.
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M The simple control panel and
improved paper handling make this
product very easy to use.
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M The printer’s main input tray has
a 250 - sheet capacity for continuous,
multiple-page printing. Manual, single
- sheet printing is possible through the
priority input tray.
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M Both trays are center-justified for
all supported paper sizes. The printer
output bin holds up to 125 sheets.
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M The printer has a very fast first-page-
out, at less than 10 seconds. the formatter
board contains 8 MB of ROM, 8 MB of
RAM, and an embedded 32-bit cold fire
V3 processor.
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M There is one DIMM slot available
for DIMM expansion (supporting an
8 MB, 16 MB, 32 MB, or 64 MB
DIMM).

Dz a bl Joile el gl (5l 8lc S
(Dual In_ Line Memory Module) DIMM
sladgile Wl ge 45 )l 0929 A (sln

a8 ol 1) UK PELYY A8 A

M the printer engine has a 1,000
average (10,000 peak) page-per
month duty cycle. For the printer,
the standard toner life is 2,500 pages,
and the high capacity toner life is
3,500 pages
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M Cleaning the toner
[ Cartridge area
Cleaning the toner cartridge area can
improve the quality of your printed
sheets.
[0 WARNING! Before cleaning the
printer, disconnect it from the power
source and wait for the printer to cool.
1- Open the toner cartridge door, and
remove the toner cartridge.

CAUTION: To prevent damage, do not
expose the toner cartridge to light. Cover
the toner cartridge if necessary. Also,
do not touch the black sponge transfer
roller inside the printer. Touching it can
reduce the print quality of output.

2- Wipe the media path area and the
toner cartridge cavity with a dry, lint
free cloth.

[JNote: Use only a dry, lint-free cloth to
remove dust and toner. Using a vacuum
or other device to clean inside the product
can damage it.

3- Replace the toner cartridge, and
close the toner cartridge door

4- Plug the power cord back into the
socket.
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M Cleaning the print path

[J Use this process if you discover
toner specks or dots on printouts. This
process produces a transparency with
toner debris, which should be discarded.

[0 Note: This process requires a
transparency to remove dust and toner
from the print paper path. Do not use
bond or rough paper.

[ Make sure the transparency you use
meets media requirements for the printer.
If transparency film is unavailable, you
can use paper. If you must use paper,
perform the procedure two or three times
to ensure proper cleaning.

1- Load a transparency in the priority
input tray.

2- Make sure that the printer is in the
Ready state.

3- Press and hold the GO button for
10 seconds. The transparency feeds
through the printer slowly. Discard
the transparency.

[0 Note: After you press and hold the
GO button, the three printer lights
blink until the cleaning process is
complete.
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M Cleaning the printer pickup

roller

If you want to clean the pickup roller
rather than replace it, follow the
instructions below:

[0 Remove the pickup roller as
described in steps x through x of
“Replacing the printer pickup
roller” on page Xx.

1- Dampen a lint -free cloth in
isopropyl alcohol, and scrub the
roller.

COOWARNING!

Alcohol is flammable. Keep the alcohol
and cloth away from an open flame.
Before you close the printer and
plug in the power cord, allow the
alcohol to dry completely.

2- Using a dry, lint-free cloth, wipe
the pickup roller to remove loosened
dirt.

3- Allow the pickup roller to dry
completely before you reinstall it in
the printer. To reinstall the pickup
roller, see steps x through y of
"Replacing the printer pickup roller"
on page Xx.
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M Making Detailed Adjustments
You can use the projectors on-screen
menus to make detailed adjustments
to the image quality, such as the
brightness, contrast, sharpness, and
color. You can also change the menu
display, sleep mode settings, and other
projector features.

M Using the Menu System

You can access the menu system either
from the remote control or the buttons
on the projector’s control panel. You
can access the full menu or a line menu
that lets you change selected settings.
You can also change the menu language
and control how the menus display (see

page xx).
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[0 Note: If you press Blank on the
remote control while a menu is being
displayed, the menu screen disappears.
This is useful for checking the effects
of your image this one, Fig 2- 1.
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[TNote: You may see different options,
depending on your projector model and
how your equipment is connected to it
1- Press the u or d button to highlight
a main menu option (Image, Signal,
Settings, Memory, Info or Reset), then
press the Enter button to select it.

2- Press the up or down button to
highlight a setting, then press the
Enter button.

3- Press the up, down, left, or right
button to change settings as necessary.
You may have to press then Enter
button to confirm your choice.

4- When you’re finished, press the Esc
button to return to the previous menu
or press the Menu button to exit the
menu system.

To display one of the line menus, press
the Enter button. You see a display
like this at the bottom of the image:
1- Press the up or down button to
select the setting you want to adjust,
Brightness, Contrast, Sharpness,
Color Saturation, Tint, Absolute
Color Temperature, Skin Tone (see
page xx)

2- Press the left or right button to
adjust the setting.
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3- Press the Menu or Esc button to
close the line menu when you’re done.
[ONote: When a line menu is displayed,
you can press Default on the remote
control to reset its factory setting.

v' Changing How the Menus Display:
Use these options to control how the
menus display.

1- Language: Settings > Language:
Select from 21 languages to use in the
menu system.

2- Menu Position: Use the arrow
buttons to choose a position on the
screen for displaying the menu.

3- Menu Color: Select a color scheme
for displaying the menus.
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Table 2 -7 :8bit, Microcontroller, With 8K Bytes, In - System, Programmable
Flash
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English text Translation into Persian

I wlaxin

W Compatible with MCS-51® Products _
MCS-51® ¥gama L ,5;L. 1

Bl 8K Bytes of In-System Programmable

(ISP) Flash Memory Syl JB 0 bl SLslS AW
ISP) piacas
M Endurance: 1000 Write/Erase Cycles St b \( ) o Iujlg
B 4.0V to 5.5V Operating Range “’é;u va‘/J:l)sy\‘)‘ < :F e =
B Fully Static Operation: 0 Hz to 33 ? Ot gD S edgisme
Mz b 5, ho 5l bl LS olle M
5, VY
H Three-level Program Memory Lock 7%
s s asliy b alidl> s

Table 2-7 :8bit, Microcontroller, With 8K Bytes, In - System, Programmable
Flash
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Table 2-7 :8bit, Microcontroller, With 8K Bytes, In - System, Programmable

Flash

2 Giyaelp BB b aidle Cobsls A L (o A 089,500 Y-V Jgur
(3l0) it J&10

English text

Translation in Persian

M Description: The AT89S52 is
a low - power, high - performance
CMOS 8 - bit microcontroller with
8K bytes of in- system programmable
Flash memory.

PaSe S o ATARSHY olxws sy M
ALYL S5 L g GBpaeeS CMOS oA
J313 53 el BB b alidlo culsks

el (Glawe) o

™ The device is manufactured using
Atmel’s high - density nonvolatile
memory technology and is compatible
with the industry - standard 80C51
instruction set and pinout.

158 aladls (g, 5lib 5 oolictul L axkss ol
slaaly 5 ool ady Atmel YL cd )b L
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™ The on- chip Flash allows the program
memory to be reprogrammed in - system
or by a conventional nonvolatile memory
programmer.
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M By combining a versatile 8 - bit CPU
with in- system programmable Flash on
a monolithic chip, the Atmel AT89552
is a powerful microcontroller which
provides a highly - flexible and cost -
effective solution to many embedded
control applications
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English text

Translation in Persian

The AT89S52 provides the following
standard features: 8K bytes of Flash, 256
bytes of RAM, 32 I/O lines, Watchdog
timer, two data pointers, three 16 - bit
timer/counters, a six-vector two -level
interrupt architecture, a full duplex serial
port, on-chip oscillator, and clock circuitry
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M In addition, the AT89S52 is designed
with static logic for operation down to
zero frequency and supports two software
selectable power saving modes. The Idle
Mode stops the CPU while allowing the
RAM, timer/counters, serial port, and
interrupt system to continue functioning.
The Power - down mode saves the RAM
contents but freezes the oscillator,
disabling all other chip functions until the
next interrupt or hardware reset
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Pin Description
VCC: Supply voltage,
GND: Ground
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English text

Translation in Persian

Port 0

Port 0 is an 8-bit open drain bidirectional
I/O port. As an output port, each pin can
sink eight TTL inputs. When 1s are writ-
ten to port 0 pins, the pins can be used as
high impedance inputs. Port 0 can also
be configured to be the multiplexed low
order address/data bus during accesses to
external program and data memory. In
this mode, PO has internal pull-ups. Port
0 also receives the code bytes during
Flash programming and outputs the code
bytes during program verification. External
pullups are required during program
verification.
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Port1

Port 1 is an 8-bit bidirectional I/O port
with internal pullups. The Port 1 output
buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they
are pulled high by the internal pullups
and can be used as inputs. As inputs,
Port 1 pins that are externally being
pulled low will source current (IIL)
because of the internal pullups.
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The insulated - gate bipolar transis-
tors (IGBTs) combine a MOS gate
with high - current and low - satura-
tion - voltage capability of bipolar
transistors as illustrated in Figure 2-2,
and they are the right choice for high
-current and high voltage applications.
IGBT and MOSFET operation is very
similar. The balance in trade - offs
among switching speed, conduction
loss, and ruggedness is finely tuned
and the latest technology, especially
for high voltage (>400V) devices,
improves speed and conduction so
that IGBTs are overrun on the high
frequency application scenario, which
was dominated by Power MOSFET.
Figure 2-3 shows a series of simplified
equivalent circuits for an IGBT.
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#include <megary h>

unsigned char ab.cd;

void main (void)
{
DDRA=0Xoo;
DDRB-.xff;
DDRC-=.xff;
DDRD- o xff;
while(\)

{

Jlie g 5o aalol

a=PINA;

b-a &(obooooo )

C=(@ &(obooo)Yooo))>>Y;
d=@ &b\ Voo o000))>>p;
PORTB-=b;

PORTC-=c;

PORTD-=d;

}
h
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int dlol ={v,\v,0,29,Y0};

dle] dlvl dlvl divl dlf]

dltl=dle]+o;
dly]++;

dlyl= d[\]-:ie();

dlv]—;
dle]=A;
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#include <mega8.h>
#include <delay.h>
#include <stdio.h>
#include <alcd.h>

#tdefine R1 PORTD.0
#define R2 PORTD.I1
#define R3 PORTD.2
#tdefine R4 PORTD.3
#define C1 PIND.4
#tdefine C2 PIND.5
#tdefine C3 PIND.6
#define C4 PIND.7
unsigned char kb(void);
unsigned char key,i=0,d[20];
char s[4];

void main (void)

{

DDRC=0x06;
DDRD=0x0f;
lcd_init(16);

lcd_putsf "Enter Pass:");
while(1)

{
key=kb();
if (key '=16)

sprintf (s,"%d" key);
lcd_puts(s);
d[i]=key;

i++;

if(i==4)

{
if(d[0]==1&&d[1]==3&&d[2]=
=9&&d[3]==7)
PORTC.2=1;

else PORTC.1=1;
delay_ms(1000);
PORTC=0x00;

i=0;
d[0]=d[1]=d[2]=d[3]=0;
Icd_clear();

lcd_putsf( "Enter Pass:");

-

3
b
3

3 blie (st 5o deliy delsl
REUER

Hemmmmmeeeee kb function -----------
unsigned char kb (void)
{

unsigned char k=16;

PORTD=0xFF;

1 ROW1

R1=0;

delay_ms(3);

if (C1==0) {k=7; while (C1==0);}
if (C2==0) {k=8; while (C2==0);}
if (C3==0) {k=9; while (C3==0);}
if (C4==0) {k=10; while (C4==0);}
R1=1;

1 ROW?2

R2=0;

delay_ms(3);

if (C1==0) {k=4; while (C1==0);}
if (C2==0) {k=5; while (C2==0);}
if (C3==0) {k=6; while (C3==0);}
if (C4==0) {k=11; while (C4==0);}
R2=1;

1l ROW3

R3=0;

delay_ms(3);

if (C1==0) {k=1; while (C1==0);}
if (C2==0) {k=2; while (C2==0);}
if (C3==0) {k=3; while (C3==0);}
if (C4==0) {k=12; while (C4==0);}
R3=1;

1l ROW4

R4=0;

delay_ms(3);

if (C1==0) {k=15; while (C1==0);}
if (C2==0) {k=0; while (C2==0);}
if (C3==0) {k=14; while (C3==0);}
if (C4==0) {k=13; while (C4==0);}
R4=1;

return Kk;

}
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Microcontroller ATmega328P

Operating Voltage 5V

Input Voltage (recommended) | 7-12V

Input Voltage (limit) 6-20V

Digital 1/0 Pins 14 (of which 6 provide PWM output)

PWM Digital 1/0 Pins 6

Analog Input Pins 6

DC Current per 1/0O Pin 20 mA

DC Current for 3.3V Pin 50 mA

2 KB (AT 28P) of which 0.5 KB
Flash Memory 3 (ATmega328F) of which 0.5 KB used by

bootloader
SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Clock Speed 16 MHz
LED_BUILTIN 13
Length 68.6 mm
Width 53.4 mm
Weight 25¢
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[, Blink a5 Basics asLs 5 5l 9 00,5 Sl |, Examples LB sgio ;)

void setup() {
/l initialize digital pin LED_BUILTIN as an output.
pinMode(13, OUTPUT);

}

/I the loop function runs over and over again forever
void loop() {

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the volt-
age level)

delay(1000); /[ wait for a second

digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the
voltage LOW

delay(1000); // wait for a second
}
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