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How to Connect Two Computers Together with an Ethernet Cable

.(Network and sharing Center)

Adjust your computer's settings

el Slslae) s ps) L) 00
(Change adapter settings)

P Action

t__l- Color Manag
=4 Device Manager
Folder Options
Internet Options
¥ Mouse

I:' Personalization

& Realtek HD Audio Manager
@ Speech Recognition

314 User Accounts

= Administrative Tools
Credential Manager

& Devices and Printers
WA Fonts

| £ Java (32-bit)

@ Sync Center
ﬁ Windows Card5pace

ERJEN] u@w T el
fphoneandl\ﬂcdem :Uﬂ‘ LSLO U'“'*’y‘ s‘)w‘ )JJ ol L’
? Recovery UAL& )L:-'J-"‘j uﬂ.y\

rr
rr

4 L& « All Control ..

Control Panel Home

Change adapter settings

Change advanced sharing
settings

— O X

. » Metwork and 5haring Center v D Search Control Panel o

View your basic network information and set up connections

View your active networks
Access type: Internet
Network P

Private network HomeGroup: Available to join

Connections: I Ethernet

Change your networking settings

:El Set up a new connection or network
- Set up a broadband, dial-up, or VPN connection; or set up a router or access
goiot

ot
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e FEI <« Metwork and Internet » Metwork Connections v | O Search Network Connections @

Organize « Disable this network device Diagnose this cennection - [ o
L". Ethernet
S Metwork

ii:fy Cualcomm Atheros AR8161 PCI-E... @

Right Click On This To See Option's List

Rename this connection »

.2 las e basly Internet protocol Version 4 (TCP/IPv4) s\ o

— O x
Connect using: |
M @ « Networkand Intemet | | 5 Quzicomm Atheros ARB161 PCLE Gigabit Ethemet Cortro | /07K Connections 0
Organize = Disable this network device Corfigure... 5=+ [ e
- Ethernet [ This connection uses the following tems: |
‘L"V Metwork v l?Client for Microsoft Networks -

@ Qualcomm Atheros AR8161 PCI-E... :]? File and Printer Sharing for Microsoft Networks

[ 4 Intemet Protocol Version 4 (TCP/IPv4)

g =
& Microsoft LLDP Protocol Driver
. Intemet Protocol Version 6 (TCP/IPvE) W
< >
Install.... Uninstall Properties
Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks

OK Cancel

gl b omoge gn LS pilead) SIS IP Address Olpe (531 0

*§ Advanced sharing settings - [m}
- v A o « Network and Sharing Ce... » Advanced sharing settings v O Search Control Panel el
A
Change sharing options for different network profiles
Windows creates a separate network profile for each network you use. You can choose specific options for
each profile.
Private (current profile)
MNetwork discovery
When network discovery is on, this computer can see other network computers and devices and is
wvisible to other network computers,
(® Turn on network discovery
[+ Turn on automatic setup of network connected devices.
(O Turn off network discovery
File and printer sharing
When file and printer sharing is on, files and printers that you have shared from this computer can
be accessed by people on the network.
(® Turn on file and printer sharing
(O Turn off file and printer sharing
HomeGroup connections
Typically, Windows manaqes the connections to other hemegroup computers, But if you have the b
!;Save changes Cancel




ﬁ‘-‘" Network Connections

-"h‘ Ethernet
> Metwork

s

4N E‘-’D <« Network and Internet |

Organize + Disable this network device

%7 Qualcomm Atheros ARB161 PCI-E...

I S O
Internet Protocol Version 4 (TCP/IPv4) Properties > :
Inections
General |
> [

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

T

(®) Use the following IP address:

i addess:
Subnet mask: 255 .255.255. 0

Obtain DMS server address automatically

(®) Use the following DNS server addresses:
Preferred DNS server:

J [Jvalidate settings upon exit Advanced...

In First Computer

I Qi I Cancel
E——

In Second Computer

IP address: 192.168.1.10 IP address: 192.168.1.20
Subnet mask: 255.255.255.0 Subnet mask: 255.255.255.0

Syl 5 LS A o) TP Ol BLo| o ar g lez 5l 2350 Sl OIS 1310

In First Computer

IP address:  192.168.1.10
Subnet mask: 255.255.255.0
Default gateway: 192.168.1.1

In Second Computer For Third, Fourth And So On

IP address: 192.168.1.20<—— change the last two digit no. and it
Subnet mask: 255.255.255.0 will be differ for all different
Default gateway: 192.168.1.1 computers

S il asgals 3y cosulodl e e 1 Ledl obslael i oY) Cow o
foodzall 35T, Laall oM i Ly (oSl i) e 3 Loy 2S0d)

(Change advanced sharing setting)

5% Network and Sharing Center — O *
I i: <« All Control Panel tems > MNetwork and Sharing Center ~ O Search Control Panel 2
Control Panel Home Wiew your basic network information and set up connections
Wiew your active networks
Change adapter settings
Access type: Internet
Change advanced sharing Network H thp ) Availabl .
settings Private network ome r?up. wvailable to join
Connections: @ Ethernet

Change your netwaorking settings

{:- Set up a new connecticen or network
-, n i Lo
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Yl & LS (WorkGroup) fas s sames sli) S 0

- [m]

A E > Control Panel » All Control Panel ftems > System ~|& | Search Control Panel »

Control Panel H . L . 9
entrelfaneifiome View basic information about your computer
& Device Manager

& Remote settings

Windows 10Pro. .. .
© system pretection © 2016 Microsoft Corporation. Al ights resered u W| n d OWS 'I 0
& Advanced system settings. .

Windows edition

System
Processor: Intel(R) Core(TM) i3-2120 CPU @ 3.30GHz 3.30 GHz
Installed memory (RAM): 8.0 GB
System type: 64-bit Operating System, x64-based processor
Pen and Touch: No Pen or Touch Input is available for this Display

Computer name, domain, and workgroup settings
Computer name: DESKTOP-CSTTLAB GChange settings
Full computer name: DESKTOP-CST7LAB

Computer description:
Waorkgroup: WORKSROUP
Windows activation

Windows is activated Read the Microsoft Software License Terms

Seeale Product |D: S & Change product key
Security and Maintenance
[m]
4 B4 5 Control Panel > All Control Panel ltems > System v & | Search Control Panel »
Centrol Panel Home = o 5
; Mok * 10Ut Y| Computer Name/Domain Changes X
m Properties X

YYou can change the name and the membership of this
computer. Changes might affect access to network resources.

Windows uses the following irformation ta idertfy your computer - All rig You Can Also Change Computer's Name )\ MS 1 0
on the network A

Computer Name  Hardware Advanced System Protection Remote

er name: If You Needed To
Computer | ‘DESKTOP-C")WLAE ‘
For example: "Kitchen Computer” or "Mary's tel(R) | Full computer name:
Computer”. n P
oG |~ e

Full computer name: DESKTOP-C5T7LAB

4-bit Oy
Workgroup: WORKGROUP

o Pen

Member of
To s 2 wizard 10 jon a domain o workeroup,ci Network [D... - ) Domain
ESKTOI Gthange settings
To rename this computer or change its domain or @3' (®) Workgroup:
workgroup, click Change ‘WOHKGROLIP |
(ORKG
0K
e Microsoft Software License Terms
1-AA461 & Change product key
Apply
o x
4 B> ControlPanel » All Control Panel ltems » System v & Search Control Panel o
stem Properties % ) about your computer
Computer Name  Hardware Adwanced  System Protection  Remote
@, Join 3 Damain or Workgroup
Windows Uses the following information to identfy your computsr
on the networ
Computer descrption | Select the option that describes your network
For example: "Kitchen Computer” or "Mary's
Computer” 1. @ This computer is part of a business network; | use it to connect to other computers at
Ful computer name: DESKTOP-CST7LAB work
(O This is a home computer; it's not part of a business network
Workgroup WORKGROUP
L;‘f:f,‘gz“m"m domain or workgroup. cick HNetwark ID... 2. £ your company network on a domain?

You'll Get These Options

To rename this computer or change s domain or (O My company uses a network with a domain <: After Clicking On Next Button
workgroup, click Change :

(@ My company uses a network without a domain

3. { Type your computer workgroup name A

Workgroup: [worksrouP |

Click Next, even if you don't know the workgroup name.

Aoy -
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2]
% k about your computer

X
1 Remote
<« Q Join a Domain or Workgroup
your computer
You must restart your computer to apply these changes
y p pply g
or "Mary’s Before restarting, save any open files and close all programs.
Network [D....
Finish | | Cancel
- = Drive fools | This PC = @ ¥
File Computer  View Manage -~ @
[ i ﬂ Uninstall or change a program
O wel P
a " . h (B4 System properties
Properties Open Rename  Access Map network Add a network  Open
media~  drive~ location Settings ﬂ”‘ﬂiﬂ
Location MNetwork System
— v A ! » This PC ~ 0 Search This PC 2
L — > Folders (6) i &= 55D (E:) Properties X
~ Devices and drives (7 | i i
& OneDrive @ ReadyBoost Previous Versions : Customize
- 05(C) 55D (E:) General Toals Hardware Sharing Secuity
[ This PC . ] B |
= Wy 43,8 GB free of 77,6 GB Eme 139GB Wetwor Fleratid Fokier e
I Desitop H) ‘ b work ( EAN
= Documents ial 2a ] wz_ wy#  Shareg Permissions for E K
4 Downloads Wy 35,9 GB free of 195 GB W 373GBfrel | Network Path: ——
D Music ®d Sharivg X \\Deadop <57
j —_] Group or user names:
| Pictures [ ;"’l e
B videos || Esmets e
s Advanced Sharnr
e 05(C) *ﬂ'“’m‘ Set custom per
w550 (E2) |E : ‘ advanced sharin
~
- Local Disk (G:) ‘ | @
Remove
R 0]
Limit the number of simultaneous users to: [ Password Proteg
- web work (1) x & ' — Permissions for Everyone Alow Deny
without 2
- software (J) Comments: can access foldy Full Control O
26GB (K:) : Change M O
- To change this Read = O
26GB (K:)
= Local Disk (G2 J Permissions | | Caching |
i 05(C) v
Tditems  1itemn selected g |_§_| |_C‘a_|cd_| | Apply |

@T"I | Comed | [
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NFC and the Travel Experience

Mobile l Boarding Pass

Marketing and Check-In

Public
Transportation

Social

| / / 'ﬁ" g Networking

Payments

:NFC 4.8 2 L

Near Field Communication =~ NFC iJs
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7. Application
recognizing dma
HIML, DOC, JPEG, MP3, AVI

Sockets. Sess ion establishment
in TCP, SIP, RTP
RPC - Named pipes,

TCP, UDP, SCTP, SSL, TLS

IP, IPsec, ICMP, IGMP, OSPF

Ethemet, 802.11, MAC/LLC VLAN, ATM, HDP
Fibre Channel Frame Relay, HDLC,

PPP, Q.921, Token Ring, ARP

RS-232, RJ45, V.34, 100BASE-TX, SDH, DSL, 802.11

~
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6. Presentation
5. Session

4. Transport

3. Network

2. Datalink
1. Physical
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This Mind Map was created with iMindMap Trial
Download your free copy from www.ThinkBuzan.com
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IP / SubNet /| GetWa.

SV Jeais [Say TCP/IP woslus) & ,2e o0 V) i &S, Ipconfig /AL <Y1 @

e C:AWINDOWS\system32icmd. exe

Microsoft Windows XP [Uersion 5.1.26881
GC» Copyright 1985-2001 HMicrosoft Gorp.

C:~Documents and Settingssadminiipconfig

Windows IF Configuration

Ethernet adapter Local Area Connection 2:

Connection—specific DNS Suffix

IP AdAPess. . - - - « - = + - - . %
Subnet Mask =
Default Gateway

C:\Documents and SettingssadminX_
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m %+« Network and Intemnet » Network and Sharing Center - | s l Search Centrol

Currently connected to: b

Control Panel Home ) . .
View your basic network information and set up connections

E =3 TAHA2016 | Manage wireless networks .& &= 0 See full map

Intemet access Change adapter scttings SAMEHELKHARRAZ TAHAZI16 Tntemet

Chenge advanced sharing (Thes computer)
satting: \ View your active networks Connect o disconnect
. p i Accesstype  Intemnet
Wirslass Natwark Connection e TAHAZ01S o

Connections: ] Wireless Metwork Connection

HA2(

Public network

TAHA2016 Connected il B

s Setup 2 new connection or network
Set up a wireless, broadband, disleup, ad hoc, or VBN connection; or set up & router or access
point.
Connect to a nebwork

Connect or reconnect to » wirsless, wired, disl-up, or WEN network connection

- ,.& Choose homegroup and sharing options
Acesss fles snd printars located on other netwark computers, or change sharing sattings

HemeGeaup
Intermet Options [ Troubleshoot prablems
Windows Firewall Diagnose and repaic network problems. or get troublsshooting information.

3 « Network and Sharing Center » Advanced sharing sertings +3 | Search Contral Panet o
Change sharing options for different network profiles
Windows creates a separate network profile for each network you se. You can choose specific options for
each profile.
Home or Work v
¥ [ - = F . H
Open Mebwork and Sharing Cente Public (current profil) &
Netwodk discovery
When network discovery is an, this computer can see other network computers and devices and is
visible to ther nebwork computers. What is network discovery?

el & Turn on network discovery

Turn off network discovery
File and printer sharing

When file and printer sharing is on, files and printers that you have shared from this computer can
be accessed by people on the network.

el @ Turn on file and printer sharing

Turn off file and printer sharing
Public felder sharing

When Public folder sharing is on, peaple on the network, including hemegroup members, can =

Turn ysy Turn off abess =1 L) e b Ll S 5 Turn on by sy
bi> Jo brai S kel Ll 55950l @) off password protected sharing
.Save changes & &

V¢



Create an ad hoc network lsu Ly Manually &0, Ly, iSCs ey TERE JWRCIENETES

Yo

(e 3 = Network sndShaing erter»_ vnced harg eting:

access Tikes in the Fublic folders. Yy hat are the Public Tolders |

e & Turn on sharing so anyone with network access can read and wite files in the Public folders
Turn off Public folder shaning (people logged on to this computer can still access these
folders)

Media streaming I

When media streaming i on, people and devices on the network can sccess pictures, music, and
videos on this computer, This computer can also find media on the network.

Choose media streaming options...
File sharing connections

Windaws 7 uses 128-bit encryption to help protect file sharing connections. Some devices don't
suppeort 128-bit encryption and must use 40- or 56-bit encryption,

e @ Lise 128-bit encryption to help protect file sharing connections (recommended)
Enable file sharing for devices that use 40- or 56-bit encryption

Password pretected charing

When password protected sharing is on, only people who have a user account and password on this
computer can sccess shared files, printers attached to this computer, and the Public folders. Te give
other people access, you must turn off password protected sharing.

Turn on password protected sharing
- @ Turn off password protected sharing —

- ¥ Save changes Cancel

Mange 3 ll sda )i o5 Open Network and Sharing Center Jl 5,0 J>4k 0
S las gla) J’-'T o ol Ol s j Wireless networks

55 s Network and Internet » Metwork and Sharing Center ~ | 43 W Search Contrel Panel Fa)
ntral Panel H . . . . o
el am/ View your basic network information and set up connections
]! . Fsy " See full map
Change ad
her sett
DBE BeRpReT aE O SAMEHELKHARRAZ TAHA0L6 Internet
Change advanced sharing {This computer)
settings i ; o N
View your active networks Connect or disconnect
TAHA2016 Accesstype  Intermet
®  Public network Connections: gl Wireless Metwork Cennection

(TAHAZ016)

Change your networking settings

iy Set up a new connection or network
-

Set up a wireless, broadband, dial-up, ad hoc, or VPN connection: of set up  router of access
point.

Mg Connecttos network
Connect of reconnect te a wireless, wired, dial-up, er VPN netwerk connection

Chagse homegroup and sharing options

See also
Access files and printers located on other network computers, or change sharing settings.
HomeGroup
Intemnet Options. |ﬂ Troubleshoot problems
Windows Firewall Diagnose and repair network problems, or get troubleshoeting information.
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] % Network and Internet » Manage Wireless Networks | 45 N Search Manage Wireiess Networs P

Manage wireless networks that use (Wireless Network Connection)

Windaws tries to connect to these networks in the order listed below.

m daptes properties  Profiletypes  Mebwark and Sharing Center

L
™% bify, and reorder 1)

-
=~ TAHAZ0E ecurity: WPAZ-Personal ype: Any supported
A

y supportec Automatically con...
e

[ Set up a wireless ad hoc network I

Wind
How do you want to add a network?

An ad hoc network (sometimes called a computer-to-computer network) is 2 temporary
network used for sharing files, presentations, or an Internet connection among multiple d A L]
computers and devices. Medsrorks IG¥ Manually create a network profile

- L “S=. This creates & new network profile or locates an existing network and saves a profile
Computers and devices in ad hoc networks must be within 30 feet of cach other. l ¥ T far the network on your computer, You need to know the network name (SSI0) and
¥ you're currently connected to a wireless network, you might be disconnected when you o security key (f spplicable).
set up this network.

& Create an ad hoc network
b

This creates s temparary network for sharing files or n Internet connection

tidgded) el bl LS b els um o
izl NS Network name -
Lol & j o LS 4S5 Security type -
w3 elas S Yy fksj 8 ot b by sl W31 52y Security name -
.Hide characters s Je Lazll JMs 0 gl

Li> >l . Save this network = rbi sl mpell (3 &e G5 dmy i ©
Next JWI e bazi o Lplslasly i)l

A\
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Network name:
Security type:
Security key:

/

[T Save this network

4

Give your network a name and choose security options

WPA2-Personal = ( I me choose

a—

("] Hide characters

Give your network a name and choose security options

Network name: KENZA2016
Security type: WPA2-Personal »| Help me choose
Security key:

;\ Hide characters

[¥] Save this network

Setting up the KENZA2016 network...

dedy w3 LU 8500 3 LS LS50
Lo mlldl ool sl

S5 — sy olaled) &7 ) lawd suyasd)

i slasl o el 5wl =y 0

Loall 5;8l> ersly KENZA2016
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[The KENZA2016 network is ready to use ]

This network will appear in the list of wireless networks and will stay active until everyone
disconnects from . Give the network name and security key (if any) to people you want
to connect to this network.

To share files, open Hetwork and Sharing Cente in Control Panel and tum on file sharing.

Wireless network name:  KENZA2016 ==
Network security key: 123456780 g

Currently connected to:

TAHA2016
Internet access

Wireless Network Connection ~

4] # Network and internet » Manage Wireless Networks

|49 || Search Monage Wireiess Networks

505 ) J sl Led 13 LS LSy 0
M\ )j.@b & 43\;.5 g.')j,w\}J\ C)Lg.\.&

eyl & gl spasdl

)

Windours tries to connect o these networks in the order listed below.

Add | Adapter properties  Profiletypes  Network and Sharing Center
Netwerks you can view, modify, and reorder (2)

o ENEANIIE g Sccuiy: WPAPer B
bt

= TAHAZ16
Ll
&

} " 2items

Manage wireless networks that use (Wireless Network Connection)

Connected 1.‘1!!

=

Py

-

Ses Wl Jl oladly dls uw psss 0
La2ly iy plgdl Ly s B Wl
sdd) B2l e LSy s
«b.) J:-i Ba JLAJ\ L;l.c M}
s odn wisy CONNECT Ly o puls|
uy\ad\ ul.c La iy (ej.a.a ﬂzx‘\
s dmy KENZA2016 q)\.o.l,d\

bgie Ukl iy & )Lie § el

A IS

YA



m

Frequency Division Multiplexing &z Joss Ay oYlaW J ;‘Y\ Jeedl 4o
RUCREY] P Bl d= oV Lais

S i) Sl psians S5 Wy bl e e deses 8l OF ey

o et e st s w5 A L) e 01T sy ey B e Ao
Lol



:2G W) )

GSM . Gy e 0I5 sl VLaYI e b 5,et Y1 o) Vs nm
. Global System Of Mobility j

doznall JPVI Lol ga 0, Bad, SLa) e die 50 Sl e ol Vi e
s Sl GUI s sy (CDMA ) TDMA i s bedscin G038 )) LY e
. E-mails 54 SIY) oy 0y SMS 5zl Lo ) Sleds e

L5 4 2.5G b g ab shds Olads cwdsialy OVaY) e Lol s ks o
W) S sk 144 ) s oL de e sy A0 GPRS

Gl B el 1 ) b de ) wlsy )y EDGE s 54k 2.75G &3 dm s
WAP _SLWl =5 51y MMS ssimeadl Ll ) Bloy Jas 5200 lads cilol I .

:3G Il

Sl s ST ey SULA ST dodlaes oo Iy UMTS da o ool 1 el
Sl s ptdll SLISs Joo a6 41 Claas caol o Ll jabes o LW 5 cols 2
. GPS c;\fJ\ Ll

o) u)*"“u”’gs’w“*g) el \M@c);@b L;:J\ M\)\;Q\M\yté)b

S ie ) ey Ay HSDPA & HSUPA ol slol 3.5G ) iSiad) &) shas

56 J) s 8,0 de 284 3.75G Lo bl Iy +HSPA das s day ]
@JU s 22 9 ol coloes

oS gﬂ\) Pt Z&fﬂj Sjsif C)ww asdd Lod J\.ﬁa}'y\ VJ\& 859 Sjjj J.,,>=.H OMM

o s 173 J) s 1856 Slepu o A1y Wimax 5 LTE wlas e Lol s daxe
‘-5:5\) LTE-A 3.3%_&.9-)&\:.,0 ﬂmb 3\.:'.;\.‘.'5\ @u\’%‘” 225 Jl C,-L,Oj T uﬂ#("}'u‘db ZL:;L:J\ L.59

m



135G el el

cololy e el Lol S8 £ alasmin Las sl ST Lads g 5 500
e 1 ) s ey 2020 ale byl pias O mdgmall e Al jles V1 o L) s

3.3\:3\@;",.’

izl

[=]

:5G L e W) gad) o e

8:26 || https://www.youtube.com/watch?v=x0f_w_6fpNI J,»J\ SSs ol jLas

SN 3 el

(V) gobe shalandl 3505 damny £l 2SS

: o WS Li-Fi y WicFi o G, e o) Aoiad i

%

5
m



Lo yarall ¢l

LA BOR w3
ie gooal) 3131 O3]

g).a\.e.“ SJWJ Sj@'du QL&M\ Y
EUINIFE]
) e,y iy | g

LIFI 4 WIFI 4 Bluetooth s IR }A b

IR ¢» L

S pall Ol sl pisiny Aol C\f\ P InfraRed I Liass| P IR
e Y am e SUL i o) el e

L oSl gles A oY) ) 5 Remote Control JI b pdseny IR

QLSL:,J\ R J_E.J CUQJ\ Jda (w esls ww\ L;fjJ\ oj_é.?-\ esls (Y] 9 Qj.o.g)

. °J'—€"~"y‘0—==’("—’-‘>‘j‘w

IR} ¢

R Pee By ROV R A [
W ks e SO sl andl e oSl L 4 s

SRR SN YRS S RIS WS R c PN RN SR § S [ W
Jlsl S Y Sy (Jpameadl ) il 5 oS e DLW Sl Sy 6]l
) ks 5T aS )y Syl ) i) 5peaSY) e UL s

m



Bluetooth sl

: Bluetooth &igigld) fos 44 b

o S (&555L) JlasV) L o) S5 S0 0y dileseadl 552V - JLasV)
DUl Caslglly 5 pmmaS) e pandl Lans pon i smimall 3562 V1 0187 Ly J e i)
JoLs e 3562 0 u_ﬁw COUC SVC | FCH TNV P PRI S | ‘.s“"‘“ JEORp
eV L sl fﬂ@ o LSy Y Bty Ly L DL sy UL
el e ey el pr e gemen Haaly Sp3gld) S

.Blutooth Special Interest Group GIS

F S JuaiVly Sigighd) o G, L

I o Sl o Sidad) o dpdall 5 ptss (S Sl 0 sy
S i g U_Aj\.’ S5 N L g R u"”ﬁ el el e WY\ Sl uJ ;j_.,d\ A (“*’M‘
o) pordl e il oL J.,‘p-y\ e g2l 55,5 e meol 335 L OY o) sl s =
Infrared Data Association by =55 (U8 @y M) Oppsald) 3 o Soudl 8500l 3
O s v_c)b 5 seneSU i L) 55 g Yl o NURPY| (b pAed L@;\ LS DA o a2z
o L;Sﬂ\ A edl s len il L 00 VI 6l el oo A e shaznall 55 Y)
5\ line 0fs1ghtLa.e4_w5\ L;,U@J.w;\ﬁy\mwmwuw\ L o) S
Lo S o 1001 Sl Sl 8800 Oyl ) Uy S ) am
e Lg\ one to one J>ly J uly Lo oS5 B e insV) Lgd ot
JEFN [ PRSCNUC C DY P N S ICHE WD TENR A iy PR DR I
il gy 3 peaS) o Slaslaadl Il Lal el el oo 2z e alyy Jyael
BRSOV S I PN

WIFI 4oL

S el ol «Wireless Fidelity J L 1 (WiF) £Vl 6 o1,

[EEE jLaoll 55 S JasV) olass on 6l s pbsigy el 500 55040
s g ol WLAN L) ISl ome Lgdls o5 ) Ll 2y 802,11
Bl e 5,50 Lt LS. 01sS Iy I3 e Yoo olaglaadl Jsld sl )l ol e
Slay Mb ps 54 | Joas UL Jldnly i 5 e o 13y crlsmdly OF,asd)
JEEE il oS0y oy SOV i) dgme st £ el ylas 5e
sdns (802.11n _a oyl laedl usly 1802, 11b JLas 4)s 550 435 (802.11a e ¢

m



E )
Olad) iy DN Slitenl] LoV gh il da o WISt slae] Llee
5 o S s L Sl Loy colalos¥1 sy L 350 V1 8l S
S B Yl g s Iy iyl s \J.“f\).uc_wgmcwju\]bv_:bd.{wy\w
u_ev_,\.a\.«..ﬁ ot ALl L,_:JLU&JL@Y\ i s il ;\—A)‘MQLL.S\}LAM.«.U
L}..}J.lagjﬁ‘.j\_@y\wu‘]ﬁ sl CJM‘L;A"}-’ cuu\.@.j\ (Jj_«j\ d)LmYLg.&J.Ms ot
LS Jlas V) (s & Sl sy e ik plal 2 45 LS (DSL ) LS
o PPES P St slis s . Symbol Technologies ;o oS5 Joaen 35 5 3
3 L lals « Jlon ity LS 8,2 IS8l (s o ol (S Al
o3 ity Lade ol s T byl 6 ol s Gy (Ll 1S
L1 plall (L oSS s ol o ST 5 LS Sl o Ll 5542 Y
S b il o S o 0] L Sl o] ey o 25 e Sl o

.security oLyl 4 reliabililty 4.3 ,))

LIFI 4oL

iy &SI SV Lasl s B ¢ Light Fidelity lawae) jLaz) o Li Fi

Loton 3ol IS pa ony ¢ UL Ja s 50l piall o dlanns ¢ sl Al
Jeasl e 018 i) s cdis A5 » ol A, » 1Sl 8,93 daslony Y LY

A_A“igjﬁy\ ('—"‘U\ s > Y\ (\_&S u\)&_\;Y\

b goladl molas ¢ UL s e 1,50 O 8 N 3
Hor Jooms (i) 83l roall (S ¥ s i ) Jared) LED s L
dslw) OFDM  ows 0L, Lo e o Ll s D-Light oLk o CL,..@..S\
el Bl S s i e S s 2Ll ey I (0331 s i Lian
g el

Slas o jLaasW ol gdl Ly caiej faad) ods 45 O I s Layl jus
WiFi s iy ULl 8T Ll LS caly

m



1Ll @D

¢ Sl ol Sl s gY) s Leg]

S s slael s bl e Guy)l e

el Gkl o) o) ) @B

Al DS 5 sy LS blad) Slglas G blad| JLAS ks @B

-

DLl el

el

Jo|




(:WiMax =) Loy J) Leus- )

LS B =2 5! JKadl I e ) dy Ml s =Py @

What is
1:33 || https://www.youtube.com/watch?v=KQdc5AdJqCg .
... wimax
i E WiMax &5 e JUW| padl 20

(V) oy e saalaa) 2500 sy L)l LSS ©

JUESNUBIUN

Wi-Max o) by )l eas 3 Wi-Fi b (<l))

EY ol Jooyd Wi-Fi 4285

o 35l 55 Loy ) gl )l Csyi psns 1Y s
LESLLY Lpan

JPIV-L e

Faeplea 2,45 55 Je gl G\jﬁi plaseanly fons -
(=)

3 ) Sleghaad) Il 5 Syl 3185 -y

o




IEEES02.11 (W\ )L,n«.“ -¢

LS doea) EE)) LS

g L sl (Access Point) o jler oy e (Bl s das S e 0555 -

FWIMax I Lew A5

WiMAXhass il

L@-»,a&: & &.&J\ Sj.e_?-i

e LS ol L) e Ll danl WS-y
e 30 Blad ssle 48 oY) fas -y

oo sl e iSad) e O Sy 818 14 1 5 -
sl SISl e 1Yl s Y e
Gnzed) Dlasly i) ol

S -

sl Sl ) lead) Ca -y
Wi-Maxcd 5Y) K80 ) day ) deds

-&«5{)))&:‘“)‘ C\yj (\Joa.w\_, LY c,.u:a}“., Jlas) L P

il

gmnal) Sy el 30815 ) sl o -
W) el 3 ) e e fuas <Y
.LWBMMT@J&W@M—V

Wi-Fi £l jylas Jlas 52 5 IEEE 802.16 jlau pisuzs -

m






m

s Leliall 5,580 STy (g Liamdl sl Ay SIV 55 W1y VY ks 0 sl
il ol aesgiay gyl 257 C""a‘j canl el Y s Cj_g) PP
Sl g I I ) L;e é).ﬁ]\ pldseisl ed o0 SO I Lg;\ Lo docks
el plaball oy kel ol Agleasl DU ) (5 Ol o FE LN
e L S I gy (Bl eVl del iy Rl Sl SISy cisle
Led) ao Jolidly sall Dodlney ¢ LB doe am sl S Lon oy a2y oS
R e L R a1

ey o) Blas o8yl ) Jymnedl gy Jly cciall L6,

u})a.J\ wa o O_MJ\ L oy k5_.5\3 ,_w\,d\ il Sy slas g
ESNE PRCHPICENIN| RU- TV S S UL (TP Y e @J‘S‘ pdondl g
S plly Lglany Lnailas o O adly Lenw 45l dilies 3k Lles oI

casldsen) ) Ll g gy U i) QUYL e

Pl aib gy sy prenad ©gg )l IV o A 5 Lol By s Sls] o
S Sl L Lghin ) el DSl ms sl omgen bl 8300 oy
olblad) Loy diseadl gyl 3, by lawsl W) g o5 I s %;9\,9\1\
L Ly oslis] 15 oy ) gl Lo lblead] o ¢ piieadl 3 s 31is) )
o (et 2yl o) dadlan) ) slieY Byl il )l

ool it b Lpamyy i) 28 3 i oloLed

sa-g) Blual

e 3 s sl ) e RS

DWMC)ﬁ)JWJM” "&
Syl il BBV e 3 65K




D39 pUS (] Lkl

 dnBgzadl il ylgad) el

slaely o) & gl plisnl @

Saa ) sk e ISl

W) PVIREEIH T [P

LSl plandl ) @ sl SUSe Sl

LY Sl e gy BS54

i) SlSowad) ¢ 15l e 5,4

VGRS [ NUNPRIBACINS RSP [ I I S Y]
(PSS 3515500 SIS
S|

s

O gl Ao

RESTJPS-CIN [EETIVP (I8 XTI - N
ca.st.",-b.’\ Zg.bd‘ cvw‘ cC’Jw‘ qa2), CINN |
.L;%M Laloses 43‘)\.@?\ cGﬁU}J\ ‘M‘ cCJL?fm)\

3
£
o“&‘

z.n,,)\ s o M rw‘ Ou o A Q‘ gl My zufw w‘\m 2l e
\.@.w OAJAJ\} Lq.@.w Jf ubjga} \.a.«.w: Lbbb.bu V.d gSJU co)\fJ\ 4:-)3 EPOWE Lab ;\.A]a\“) M\
| ocims 4.L~4\.) JJ.LJ\) g5 9 u«u\.b o)\b\ J}b— e
S| SO I ppin J) sl allal) iy e
- Sg ) sk 93 Oy g Ay Syl
e, s ébwy‘ J}bfoj\) cAGY\am.g .Xg'\faj\ (MY\)
G Ll (Sl ol s J S gl e sdll G?\:J\ P

=

O
e




Cgg ) plas (J) dends

J

cVlus e O adly gy My SO DY oy ) 1 bLad) e S D

FVIRCEM
. dc\.o:J\ J.«:J\ ¢sdaliawdl (,.l;.d\ :WU.\:’J\ CJWW‘ -

(2 e ol e (ke gl e O s 0 LasUI slge)) (D)
. sdalawd) JUEJ ij.w

: bLES s gk @D
¢ rw a:o-\}“ Z&g.&xz)\ o s L -
LSO Y o Syl e ) il b -
§ gl debis st B e ) sty L S a0 e -

(V) o) el B smlanl 85 Lns @

-

m



Cigigpl gl gl auyl Slgholl
$aph Culosigl el

psdiuyCigugy Jol S Cugugill g “el)s” elina Cigugy ol L

poiyg Ghall sl @Sjall g gy ll  Jlpia giliao i Jaall

diallponly clSihall Jag llpifly ingigo

J 4 19 P80 SO ST s e gl i ey Spiguas pasi
e ‘]ﬂt:ﬂ ::‘9; gy lngad i sgal Garlo g g
1997 2000 (EY

M}UK \.l>— A.l.,w;- a2 /j}ﬁj \Jo— CM Lovns o\)ﬁ\j uj;jjj\

& 5:23 V'L*“J\ 3

https: //www.youtube.com/watch?v=j4TS4LfPCZY

/

sl lad ﬂﬁ) UNJJ.S‘ Cjﬁpﬁ J\.&J\ up‘li u}w\}J\ (\mb jJ.iJ ‘Lb{ J

i5leusd)







2"#&—«” 9‘J52_ ()

pic AVR Family ATmega328

Respberry pi
PIC 16F877A Arduino uno

L ily SlaSondl e &5 3le

. (J14 EJ ) !
L“:J‘.*."f"’"’ :J 4> ‘-—JL’E&D
asxill ildlis JLIIT) zaRrs
GPIO HEADERS RCA VIDEO OUT
b Ls Wt AUDIO OUT
- & .
= L L STATUS P
e u O guall
DSI DISPLAY
CONNECTOR
SD CARD SLOT
(BACK OF BOARD)
b P
a1 13
USB 2.0
MICRO USE POWER BROADCOM JFIa
{5V 1A DC) BCM2835 i g:ﬁggon NPT
LI asas ARMI1 700MHZ I ) dsis .
— !
ETHERNET
HDMI OUT - g .
. 3 = sl Jode
o =l f

at



q0

Arduino Uno

R3

ATMega 328
b 16MHz
20 > @ il
P rwe

2KB

32KB

5-17V

42mA
14
6 10-bit

g Y
> Y

eV
Arduino C

Embedded C

Scratch

Raspberry Pi

J?_g.: Yo &0 i-\-;

Model B
ARMI11

b 700MHz

> i

;ﬁ@‘ooo

512 MB

A b Bl

5V

o

320 to 480 mA

8
e Y
1
1
1
1

RE R e e

o
10/100
HDMI RCA

Video (analog)
HDMI, Analog

SNSBUJ5 easy 01 U

Pl losny
RS

Beaglebone Black

5¥3300 o o
Rev ASA

ARM Cortex-AS

1000 MHz

512 MB

+ialll e e 2
> Bl
Y

Y
210 to 460 mA

66
7 12-bat

10/100
microHDMI

Analog

C ol

a5 15801 8 1

Wl 5,511

gl Jrdd el § 2
1080p Bl e gaigdll yiis
gl Joiid camlio 22585 )5 ST
o051 o e s
L = sl s
PWM il Jsoasid! g yloko
2C 28l
SPI J8ls
UART 8L

USB e 48lo| 3 je 1 Juoss
uéngd.mL“;@ob)a Q.e):ﬂ k3
Ethernet &1 oo

weall 7 P
g oed | dxe Wl W



J

wealiod) g gy SlaY) i) Ll e 83Lol) e 5 bl s © 2ne) QD)
o Sltas o (ot Lg i 805 o3 cBaendl DI s A pemes PN e
SNy B3l de e LY L ) eV o5 058 @ Ml el Ole
gl Lanly SlaSommall Lpdgod iadiay Jooa o e BY) IDs o Sl
gVl ¢ 5

(ladlaall) LSl ¢ 1] L Bl 1 bLEd) 0 Sy @D

LB Ciaall ¢ gl Jaal (s mY) sladnaly o) 1 gyt ot 2| D)

: BLa) 3 igks @D
bladdl Ak mSsed g @

sdowall Jododl 3 ailasdl e ClaSowadl e el N el S M s 0
a4 '@,—55‘ JLSTy

Cbladl el wlsdlaally MAUA.S\ S @

J
)

doghaall jhas J Jsosl s a1 IS e el & L)) daylee
&Bjﬁfd\

~________—

m



~ly o~ 0800 =4 o |

S (S I DT
Module B 5 5l j¥55 Yo jun Module A long 1asd ooyl Sl b Srml i1 Tyl Sa
Gte ans g RAM L5l 5301 3olan | b ooy forao Y | Coms ST Jondy ¢ el 150 10 iy
5 oka Eliloza o 5T OGSy g JSLadl | SU Lol (Ethernet il 35 oo g USBI

el o Y o Wy lin g | N gt

700 MHz Low Power 700 MH= Low Power

St e
ARMI1TEIE-F ARMINTETZ-F -
Dual Core 250 MHz with Dual Core 250 MHz with it g 1 s
Shared Memory Shared Memory "
512 MB 256 MB FAM WS fadalf & 51500

USBJ J8le aus

Ethernet woii daa
GPIOMN &éta

HMDL! & e

3.2 andio jack Sigett & e
RCA-Videogad 5
RSl En W0 AL
B.6cmx S4emx 1. Tem 8.6cm x 5.4cm x 1.5cm (e Jab) sballt

AN
TNx~

5 wolt (700 mA) = 3.5 watt 5 wvolt (400 mA) = 2.4 watt

=l Yas e R el

5] ) @D

SJ'.:.A.H L (blad) o 35 Le c&chu.U ;,.Ja.&«.“ rj‘}s r\m\
Win 10 aesl plas e olesy bl (sl sl ot

~

Bdalind) ZSses Lom oF anidliey (o) sdalin o
22:04  dasu) olSsu) (\m\) ).;U;)\“ f\.b'w\ ST V-1 IS RV W] (..M\

da s>

https: //www. youtube. com/watch?v=wYHKmU3TBTS




Olesasead! ¢la) vm.i‘:) i ‘,553

o Sl w3
ie yoeadl 3130 Salas][
EXVI R INCOPR JSPIEDRCHPNEN]] |
Sl oLt v
el e 5,y ol 1] g
Raspberry pi i>4 9 Arduino i>¢ - &)l
Raspberry pi Arduino FEAL]
Model B Uno R3 Sy
ARMI11 AT Mega 328 SoC iy,
3000M — 700M | M 20 M 16 — Mega is .Jl
KB 512 KB 2 L3 sl 3 ST
i> = SD &l KB 32 L\l 5 S
CAP <J 517 il Jsadd wgd) B3
o Y 1080p 5. ‘:;\.c PRV WEY,
720mA — 320 mA 42 il s Cnlin SLs 8)
6 14 Digital Pins a3}l oSowll o )l 2ue
A Y 10-bit 6 614\.«,5\ J=) ol sus
1 6 PWM L5.,@.‘5\ o) s

m



Raspberry Pi 4a ! 3 Arduino 4a gl (s 4 e

S s | 1 drad 308 Lo

el S gk
GPIO HEADERS RCA VIDEO OUT
S 3 AUDIO OUT

* |CSP

HOMI OUT
gl g oaha

Raspberry pi | Arduino LHldad) ze

\/ Zaujg\) r\Jo’wY\ & U}Q_MJ\

\ SISl 1sY1 s 5,0

\ I

\/ Bk ﬂ)’\.@w\

v amly ey b obleally algall s

\/ (- oleban JlS) Badane Laflu gy Lis 834> o s

m




Leolsily el

e B> s

9).'45\

i o))

I LED

XA‘

SHGISISNL

PRESET
RESISTOR

age 3\,
o ‘

)l e

doglid) o

aﬂ)\},;&\

| |

: Buzzer .

|

g 33 K Ohms T

= Nl

: 48; =
£

: &

£

5

JfMj\J;S\ '

ZfJ,J\

J‘“"‘J‘ )\&&’&w\

NN

Motion sensor




J -

) D
L Gl 18 ¢ npll 1) gl s o
. Zﬁf\)y\ SJ\.‘J\OA C)\M)ra.s\uﬁ 2‘9)""‘?‘” V.l:wj\ e

Gns de o S CadSSy Ole g I LU ey (g 2y el @
65 / 4 )50 ) N PSLENN| C\f\cf‘ Sd>ws CJ'J u.uv\.a.a PSS e

(oo s [ sl T |
B JYVoon | I - PV | INCH PN CON ISP PR | R PUR- VY| B
Ll gy O mivnadl ailas o O adl 1 blad) e Sugd @D

C Sl el (s mY) elhaizaVly ol t i) Oloes) 2wl @D

D lpailas y Ol mbaand] 8 Gy s o 1 bLE dild sk @D

cblaal gl oasl Bk gusl L) @

8yl dd bl s bl T35 S o @

MJJJM\@ML&J‘MU\M\JW‘MwﬂY‘&JB}\}—‘JA ®
gL

. .b\.‘id\uéb)\jj\ QB;M\) v.;.h\.a.d\g:,f;} e

p

.@ﬁ?\&&éﬁ@d\@%\;biﬁ\f
el o 5,0 Y Lenens dny Slagladdl Al el




| 2B

~

Leslyly Ohmsanall g1l oo s o

ads YV el B

JRVLIPON
Sensor Basics - Different Types of Sensors with Working Priniciples

https: //www.youtube. com/watch?v=XsluicalZY A

. /

4
ie gomadl 313 Salasl[
AV INCYPR- ST EPRCH VINEN]
JUIRIFE]
oSzl @;y fas Sligan ¢yl o1

JPLES O

oty S mbiaal) (6] (D mbaaal) o 8L Lo (s garall sl 1 plase)
SO N G N NE SRR 7Y N SYPS P PO PN

m



(D.M.M) _amill @lgsl plasean
el sl

basllas msy g SOV ) S 5
LeSlawe Wi

G»\J.g (“J\M'” | ‘59 u}w\x&\ C‘J\M'“ |
@)ﬁgj‘}“ 315 e

I o 81 lowad) e plied
W B3l lpally e Y A

Gy SV wdadlly lpV) s el
. oﬁ),U LN\ Z.J\JJ@.QU

J&Qﬁj}\ CJ\)\AUA;\J}K el
oS 7y W Jod JIll Lo
Gl S ) et il i

PFICEEN|

) Al (B JalSan § gy sl
L)) LS \6:5\ Q\Jw J.»L&
gbﬁ\@s;w\ QJHL, Qﬁjij&_‘;
YN[

1S lown gl ¢ Lol Ol (AsLas L8] (dndy 5,L3] (S el (omedl Lol sme oy,
Ay S
s dgd)

o=y sl Sl sl Sleonally clilasall Ly SOV wadll ) o) e Gy

y,\s‘gﬂ) Ladoisy Lgleo iy Il 8 Uoed ey Ll sl g clglS Lo oy Lncllas]
o A b el L el il 1 ol Y1 a3l el g w311 55 Iowed Lghas

L) doladl daldly 5 )l s
VoY



o 1398) Lo o LS ey

oo agliadl Joo) j0 28y oyl Al Olodlazadl - 50
(s Uy )1 s ) T 501 sl T = sy
Mgz o aSTy Ay ) dakas JST amb ¥

L Ogpsl) Jon 8 los el s 51 el g

Data show jlg= Jey |, wlS (’L‘i O4SS o Iz g 8ol 35l L)) rui 3,0 ely. o
(L Gl a3 oA Ciall 3l 815 L] me) seeaed) Wl

S A ) e dlge Bl sllaely (L Al Jles) o) ) el s
Mg Ll iy 5l e dusdl el clas V) ds) Ly

W\ 8\)

- j
s i o

Dc Motor
N

Stepper Motor e Lglowo s de § 5,101 5 iy SI) aglial) denl Lo .y
Servo Motor Ol 5l

S liaS sl Al dead bl by

B-E ¢ B-C Joa 25l ll Coliad) jlou¥I b Ly

S o L 8 pined) degliadl sl Sy (Bkas 8)15) s ol Lel .
co gl plisianly 43y SIY) S el S oty alip el 31
Qo 13y s sl Al o GAI L

K ?s)\ﬂ\&gfw\)ﬁwﬂﬂ\ @gb.v//

~

(o]

¢




Lig S o) [0y 313 bl

J \_

A SIY) padl) 20815 e o 1 LI e Sug)) QD)
LS o ¢ olomd) Jaall cdalialy Wadl 1y e i) (D)

Sl cosmldl e (ae oS (bladly gl LS s tXeyWY 21ed! (D
. sdaliadl ﬂjﬁ CJ}AJ CLPSF

1 blad) dksd wisks @D

L Ddoes Cii)k;) o> &Sé L@ln~9 g)2?1’3 a‘i}*J?LA E}S’ g:)LC;yosﬁuﬂ Lﬁ;i i¢1l2j\ V,,u~£3 e

Sj‘.kj\ U gjr‘i‘kaj PN Zﬁgdijﬁil'j\ C:i:iﬁ\ ot S é:j};g Z_;:}AJ?LA L}S’ dagr T @
.L@,\m\/w/%ﬁf;/\_@y/wxﬁs;wuw&ﬂgﬂs

e (g SOV kel slas) Ealo V) il o 5,50 IS ) 2L @
Llad s Jos

Lpnay iy SV pladll doSs p ST @

LS e el sl S eS) dgadl o ASTy iy L39S s 5Ly @
P WL IS I JPUVS |

ol e B0 Fnt §12

25100

- M@ — - ~
s g2 wigd 12 : 5 .
i 1,5 W_ — 1
® 12 Volt Battery 14

cIydll Joos o | “ ” , N
o Sl e s REPEN clﬂ-ﬁj‘ Jad>=9 (V) o) s>l & sdalandl 4 85 s @

1 o sl el /ﬁ

oAg>
\.o




CMM a2t Pty oAl ey gl dbg e | ulS &2 5 v.l.ui\ o5k ol ug"”
SR ey 3 LS e aSTly Lpamiyy a1 ALl 4y SOY)
- ety L) SL3) Ole gazes

/

(Al Gole o) e 3,58 LU Jgdodl s lam) 23y SOV bl J g

ol o | plasen¥ | ke 5) 50 o o

S BLYL Jai S8 Jo oyl g s sed Bl Gasih Opmldl plasianl o8 LS
sl J..J‘J.ES

:HM.U "‘ng [ )
bHCENN &y)fgy}“ éa_ﬁ\umam Sg.,d\j L;.e,d\ﬁ.x?d\ JSJWY\MU&‘
21:34 @ 4od) s
s Loyl JI

https: //www.youtube. com/watch?v=6GQVzwT5HFE

L2 ) or g dilisead) ) g3lad Z\jﬂ

Servo Motor Stepper Motor Dc Motor




o)) DC ed5p 12 anad dgx jae LLldy DC s 5 e fony Jlgr e g5
(J}J‘ C)‘jb 9 SJUJ\

[* [ | HENI RV WS P ]

BV T R T ®5V 10K 5 jaadl &ogldadl dad o5 g
} ; ERNCRIVAR AR I R P

faglie Tl Al § oSomild 15 cods 5 ded

Jj.w\“ Lol c::.o C)ﬁ)}\

) paad) Caatt An S una 3400

el

Jobon oladl 52

- O8% Alall ode LB - e N QL”‘ él °J‘HO‘
oavall S pas = ; ik  iaad]
i LSl e pealdt gl o C)%J\Aﬂ) UaJ\
Sipa Al Hpalas CSes cdloal (pa B ¢
meliall alasyin Ca AR pe LAl AR el ) / C)M‘ /
kS ad ON (1) S e daglia i

A T AR ) o> g (C)\;—J}Q\

! _ CON a5 .
| \;/_] s e
dgal placdl SIS 13) uSell Sian ’ o gt mj

Gles Slblasy dkoeal) ligedly Slilaall 5 sy )l sl Leal oo, gl QLSO 3

.L@.ﬂ\m\og.«g
Vv




)}:MJJ\}:S\ (\Jowb Jj,wy\ hsd\@waﬁj) + blas

J \_

el yomdl o 2V emdl 815 sl 1 BLED 0 D)) QD)
c o) Ciaall, losd) Lol jsaalandl wdadl 2 gyl Oloed) ! (D)

R IRWI RTINS

%;\:.S\ J)Jozj\rp\.& J& S yom u..ouJ‘ SJ‘M)‘}AA‘@A} M ww B

Jesdl T el Yl | dkadlly jLow V) | 800l | o)) | dnkadl) ol

L9 28] dbas S ey oS 5 4aS

RV ESg)

Sl ) AL ks 0

S AL s 5 LMo e aSTly iy SOV el s @

as o STl 25y SIY) B bowdl gy s e 255 SOV 81l @
180 iy g ) Al o

o Al laadl ool o alos n ASTy A ;aJU el Lad)l edl 5 s @
. B

(V) o3 gl saalandl 4 &5 s @

N [




s L2

£

-

-

~

&;}ﬁa C;,.GLJ 9\J4.>LS\ o dnd) J.:.s.'ia—«ﬁ) J.ch 5)‘3 ;,.;fjij ua";j CJ.& PR
SO RSP -] SO PP JUON (RSP [E OO PO
[=] i =] |

26 :7 5.l
[=]. 3ir-

https: //www. youtube. com/watch?v=QXOJIddQO0Iw
sl 20 Lher o0 SWIy el 50 Sy ol Al oy it 20 S

.o e

dass

()l e gV
s 31 A gy 3V Ll e o 1 81 8 gl
ags 11 : 21

o =

E__ https: //www. youtube.com/watch?v=nVJDNyDkXUw

5 85551 2 SIY) whaill Dol oele 3 ) r B somn 0 hroll (S
ceA ol e Jo B ead @ H B1 pey pomdl

J

) o) o B2 V) s e — el 53 550 ) Lol e sy ) bl s

sl sdn e Lalis ol b e adaall Sy

' s "TEE
I o
+ - VA
_H_
= | | el .
ANODE CATHODE = 00000000000’0‘.‘0‘ ° o s o
w w'

7
+’>ﬁ -

i\

m



IR RECEIVER
MODULE

o
| O -

GND

Lightly colored objects reflect more IR light

Darler colored object reflect less IR light

reey e 10 10 10 10 10 10 10" 10" 16" 10" 10" 10" 10"

[

Vadenghim 10 10° 10 10 10 1 10 100 10 16" 10 10 10’

(I L’J
Telephone ~ AM  Broadcast Visible

lines  Radio TV Satelite | Light
Downiin Fier

Optic

Wavelengths

High voltages on this |
side...

. can't damage
the delicate circuits on this side

NCo

Signal

input -—%
2200
e
p— ‘

—]
Signal
GND

% e

|
=

1

1

'

H

1

1

'

H

1

1

. Output
H 1 AVR
¥ _Jcotiector
Ll

1

e

1 1
:

1

T

H

i

Internal
GND

Anode D Cathode

Infrared s sl cad de sy Sispis Ja bawta 8

B all AS Sl

e iy
o

e={iwound

Switcuatve Voltage

Output




K sl | e a2 plaszu Yl o S

GBI

| W | e e A REN]
i ' e L Gt syl i g S
@\MY\
e
H Lf\"‘ J‘\.,?d\ KJN\ Y] Jj\J A woe NP e é}«@” &L&U‘
4
@, Slas ) S ;
N : i i)
b \Q‘:\\ % b bl | Ao suses 255 I3 T@T T:?J‘&’"f“
J 5,5 sala)) g tlramdl oo
L J) olad < .
o7 e . .
‘ 2N L
U/ S el | &) solad) U Ao &b “’;}J\J*‘“"
" s o

4

ICSN P IR Y-
e ) N Y s R“
| | 9 i

i DC s aly ol dgol)
AC

L gl 3

() (S L ol

sladly (Osmaid 1) s 5 A B e — eomadl 93 3501 Last) g Syl

o
-5“..‘

uu.)\_md\ Lre uj_:))\ (\J}u_u\ w\ =5 )J_m)\ u\.&ﬁ\ ;r’
Apalsaal Sy des olbliasy Lalsed) wla ol




(Ogrdy13) g 5l Al plasianly gy J1 81 1 blad

J

lally (Ol 13) He sl Al s 805 sy 1Bl e Sug)) QD)
L) Cinaall (el Jusll caaalanll el £y Sl ! QD)

A Syl e e syem,

SR IRWIGCHNIY

oamdl | plasan)

&5
3\ LY

8,32

A

.

o

g5l Al

5]

pldsenl g S 5 &S Olyy b, @LUA\ Lzdlsy J 9doddl &;JJ.A\ isgamn 280

ehas e AT £ SOV B ol gl ) e 5y SOV 01 <Ly @
S AL s U5 LS r ISy g SO sl e @

RRCH U A [P
it ez boy 1 e aSWIs 5,00 Log e

g 28 dalad S

HUW-IS [ Eg)

-

ARA



18,11 mﬁj & o) Ao ye

o Sy gl A 85 e Wl s aSWly 4055 o5 ) el 32 o0
qu‘j L@-J‘)J u.o;«” (\.ﬂ\ ;\J}w 4&123 @9}) J.&..‘J\ MJLO.«.U o).’\.su J.w JJJ) L@J.«.G
;jﬁ~\y\ g{}U\ Ja;'g_ﬁﬁJydj LJALd\y‘ ;{}U\ Jﬁﬁ-g}a:u JJJLQJ‘ gﬂ o

(V) o3 ke salall o E Lias e

) [

selp)
K ﬁ
el 2,0) Ghee o aSTly L1 80 S ANy amdl) ANl oy s p e Sy
s 31 a3V L wme o M Byl 8t )
s> 11 : 21 @ a4l s0s

https: //www. youtube. com/watch?v=nVIDNyDkXUw

(AT o FL 510 5K iy SO
\- J

5,5y Sl e s [yl ) iy 550V L) e gyl blas sl
sl oda e Ll ol y L 2 e rald o

felllag gl o il iacil g g k] gl s

Oeckly s 851 aedap OV 2 030 ol s ps e ot g gl ( 5l ) olegt) gt .. NPN gl g

E el S Ll | 515 oty il gl B U1 ol Ll (Gl ) Anode Cathode
(+) (-)
g U o .
W )
8 HW t -
¢ E E E

Emiteer

ﬂobclo}




NPMN s it EI
N = Collector
P L@ Easel :
! N
|1 I NPN t Emitter

BCE

PNP = l__i
Collector
Emiter

]
M - :
- e
PMNFP Base
8cE

Transistor NPN / PNP: e 3 &I

!

PNP BCE ||BCE

¢ N 1
B F
e N

NPN !

e -l
Motor Lamp Heater

g s e gl Jlasl
S B pad

(+1- 25%) paishe 1 hsm Ragiha

Iy
Ay R glha

tlleal) splea il pand
NPN

R ERwE)

[EXERRT)

FERPRET)
PRR PR TR

ABURAS ALGHAMDI
BC547 Pinout
N P N N
C E \
S e
Ig=lc+lg
lg=iielg .
B c P
Vee A
V4 (5 10 20V) R1
Vb

e e B

R2 Re:
—

Common Collector Amplifier




— Collector Emitter
Depletion Zane
& Heles [ Electrons Diode
LOAD . | ] A M k
b «r n
c C Sl Y Base
[=
1] 2] : B
LOAD !
e c) = E
i o100k Battery
Battery 3
NPN Darlington  PNP Darlington Emitter Collector
NEN PNP

Diode Transistor Module

BUSOSDR E

LI BLE @ﬁkw\w d= zde ddos :‘ﬁ)fﬂlcg)\..w

‘ 9 220 Q ¢ jaa ot Al s
1k 5 > Photo Diode
,/’t_:_d:_% 2Z20R ﬁ SENSOR i
> Y acraws
-
L Nrane e Zd
|6V ”
collector "= IRLED -
ol pan cind At g N -
BC 547 L
Mam  base F
oranyHPH transistors Wi .
[ANTVS
J.HL\IJ'I j LG4 )
e i glal) Leadl LS el el aaud

a5E 1 gl

Fized Eesistor

FPotentiometer

£ aeta Lo ylis
WVariable Fesistor




!FJ-&«U 9‘}1 [ )

3 2SOY) Il 8l boen Jond 25 ST Dl ) el

circuit wizard Edison
DC_AC Virtual Lab 6.0 Virtual BreadBoard
fritzing.0.8.7b.pc Crocodile Technology
Autodisk 123d Circuit Maker
Orcade Protos
o

Be 547 Jay 2SD 313 4 TIP 122 4 TIP 121 Ol s 5l 5 plasenal Sy

&;}\.«0\ b—-;j‘“j d\j)aY\ e s)réj\) (.bw\ )j:w’j‘j‘j‘ & SJ\J}JJ JJ.,.'/: (\Jow\ > 9

TIP 122 2SD 313 3
o : 25D313 NPN SILICON POWER
MW —<J] TRANSISTOR
1[, ,L 1!1. o) cougcroa 8 9u))
PII:NZIN; 1 @))3 D
P:N — DESCRIPTION BASE J ‘}b‘y ‘
N o




& Ol WS oy
et D33 Gy 2]
eWd )

J.».‘A'.AM

35 o)) o)l g
Holedl Cas g 5oyl ‘ujb\
g Sl o Yl
Sl g e sl
BIRCTTTIRE o gy evs
o)

e 3 )

G5 eVl ol gy
sl gz 20V Ol
sy Jodl) o Yl
e der e sl
S D) S Jom
]

Jledd 31 sl

b gid 55w ¥) O B
bs Jasdl e 0 slall
@yl S J] sog

A
\ g
— i
=




O ) plasnaly 551 Lol wzme gy )

L 35Cn g s sl 35 Y] L) e sy ) el )00 a8 5 oy ol 4y
s | gl 30e) o o Logi Gty L)y a3 )1 550 Y) ppgie J) Ly oS
5w el 2 ms (s Lpedsians Y il [ Lplanks [ Lede Jpmamdl jdiaaf 5,L5Y
2\'_9).‘;}.;» 2_9\..@\} Ens 8 e v_g ww P J}&:— o Lﬁ'l:w\ O)\_w JJ_E.A.S‘ u\_&J\

) o

L) 5,LaYy £oa3 )1 5 LY

n AID /\ /\ /\
AWAT B o \ S

Digital

GujA ajgal b)) ad) Gl

. . il gl 5 ginsa SV FIN
b i 4 ) (uld g
i 3 &yion goly |

. wilie) w

R

. "JMU Q‘J:;l ()
https://www.youtube. com/watch?v=rJqA_Hwalas

Q\)U\_S\) OJLLJ\) ollaal! J_Agﬁ o Jf U'Lﬂ"’v' =2 PRV
741 Sllen)) oy LM 324 0,Ladl aslas L5y SOV

eI TN o (L IR V-1 | N



741 Sladdl ;Say das Tipey LM 324 ,lia)) Lolasis e

5155 \ LM 324 0,5l Lokases

5 a4 Sllasll e Jos

output 1 [ 7
o E% AE
+lnput 1 [

9] outout 4
E - Input 4

22 kn

40
e
i 139.82

[T
2

[12] + Input 4 —#
5
e (4| LM324 [11] cnd 9vI  10k0 10 ko&] -
E + Input 3
avT &

+ Input 2 E
- E§ %
Outout 2 [7 ]

Il - Input 3
(5 ] Output 2

31KQ
10KQ F

31KQ

YA [>~_Vout

1KQ

N\

Il
11z

av

ay T

=

—

Lglos e ghy 801 ks 1 bLad) 0 Sug) @D
PV [ O I DO PO PR RS T [RCT WS JES
: bLad) Juds @iges @D

! pmaesd) Ao ya
NCH PO L;\ il -
Ao o ISy Lty Gy SOV ol iy 801 Jae s ez
) S 5 ol L) dmglaey 2y SOV ey dllal) L) ol L;Lo);,ﬂ\?ﬁ

N

ARR




J -

:.:L;.é.:::ﬂ Z.b-,e

e L) B2Bliay 5y gl e clas ) U0

JJ—\.L«.S\ LS"LO Jj_.@.>=§\ > ol -bj)-*:“j‘j ‘5_?7‘,45‘ g:,._ﬁu‘ scol oYl @«p}}.
o U3y me I e plisaal Sl Y oy a8y« Al o,Laal
S 8 inedl gl s 3y O] sl s aldl e pnm i IO
(= 0> 0 <) el YL B oo)laldd JILW Okl e sl agedl Al
:8,)) mﬁ&'j Sege Sl it gv

(V) o3y el B smland) 8 e

Ulos Lgddary £33 2SOY1 g loall mmy Z23ls @
oda g L)l a3 5 0)la]) D.@.uw

kel s

LM 324 0)la) Jo & i zde n)loee

4 +12V
1 =

L
-
8

IC
LM324 8 PIR-sensor gcl.m

2 3
H —T—_———I-——T-
N © o O (4] [ (2]
~
+E
I [
=
<
CE |
B
zS
=
=
=
R
—

2

1"

z
P—‘E
E
——
@
e
2
3
P a
x
@
B0
E
éul E-
T
=
J
3l 1A
- |+
<




JU AP RN PN JUUN SR A P B UV KUV S SI1A P PO

@.«."-Mlﬁw‘ dj.Ub JQQJ\U_ASJ-J\:J\ Sju‘g\‘-ﬁ.l&;b.«ovj\mww\ J.».ZJ.«M)

o el Dl 0Ly 0jLaadl Jee Tois IS s plal) 8T = ) o5 Les Luiene]!
'L?*’?'J‘J‘ gL SHlas (> ¢ < 5 L;\.:J,.@\.LPJJC)M\ oY)

Ol plasealy sy I s &S

J \_

o Bty Bl Ol plasial syl )l oS 5 1Bl e S @D
el ol

sl el el Gkl 2 syt o) ) (D)
: bLad) Juis gl @D

s e e JS il el ) ety 0L e 207 ey 5 o0

Zz

Len el V) e o f ales e aSTH,
) 4




J -

RO g
Ay iedl O Ol ey L) mme g by skt a5 o 0
- S A elly Sl oty Ee I gV ey plladl Ll
Sl o ATl Lnammdy &g SOV ol iy 8 oo s o 0
LU S el Rl lany 25 SOW) ey dllall B ol s 1S 0
SN ey g o) Al

Oaal) Jladl s 35l Do Lol by ally Sall sl selo) oVl s 0

e I e I3y e Il Sl plasial SO VL Ol £4Sy ¢ L

g g o 8 il Ayl sy 0l gl ) e e
(= 0> <)l YL oyl L Gl e sl

(V) o3y el B smland) 8 R @

) [

LM339-pinout i\l 5,01 Lo

Output 2 [ 1] it e | output 3 U
o o - .. - o - 10UT [] 1 14[] 40UT
Output 1 [ 2] 13 | Output 4 1IN- [ 2 13 ] 4IN-
voe [3] i s N+ [[3 £ 124N+
~Input 1 [ 4] q 11 ] + Input4 VCC[ 4 § 1 ]GND
+nout 1[5} 0] - nput 4 2IN+[| 5 10[] 3IN+
—Input 2 E E‘ +Input 3 2|N_ [ 6 9 ] 3IN_
+Input 2 E:[ i[:g—lnputi% 20UT [ 7 ) ] 30UT




sl Sl gl ) J sl

oo Bl a5 3 Ol psgie Gaend Wler Lghdasy 43 SOV mpjlined) amy d2lis
:@J\.&.«J\ O.Lb

: bl ¢1, D

Vl:b_‘ :Comparators <U,lad)

v,

v out

’ iady ) abldl OLaY) fmd dlSas 5L ¢S Slyls e 5yle
:LM324 L) o, lad)

Cj,u L@.‘j ;,.s\.w Jp-'y\j 30 La.lb.)o-i O e L@.S FIATCH 3.“5\.’).@5 SJ\J oF SJL.&

Jc’-\j
JIadl eSS dgadl 2y Junll oY
1o gt
Ll VB VA FLEN]
OoN .64 v 2E0y 1
OFF 1.9 v 250 2
OFF 250 v 150 v 3

o B Jemy padry Ity gl ) e 2L 5)La] dsl L) o, el
L5 13] Wl o - pdgad)
V1 > V2 === Vout =1

\YY



Vout =0

| ot Vi=V2  ==—> Vout = 0

Oyl plusmiwly Cgsy JY 8515 Jalases

®

R T e

) el Bgode Sy g I sl

R A E T OV PR TE
Jains ST el 08l 3 bl o wopy ) s

4.3{}15

C 8 ddd dag) oyl L (0l AlSae 815 sl S

LM 324 _Jsled) o)aall 50

o Ans Yl Jny e pldsizaly
o o

white surface - pin1 high Ve = 5 Volt

Plisn LM 339 Ll 0,laall 5l
Syall i ) Al

pin1is conlEcted atPDO
(similarly pin 7->PD1

— PIN14 -->PD2)

Infra-red Reflector Detector Circuit using LM339 Comparator as the Voltage Level Detector Circuit




sl

£

ﬁ
S sl e g ) 815 S iy il 20 S

szl 35V sl e o M 805 =8 1 padl) !
LM 324 _Jilasd) 0,lau)

S el 218l o B ASGE I e Bladl O)il Slislse o el S
Sty &5y SV ceill A1) Slis) oll mue e s )y www . alldatasheet. com
. SJ‘J?J‘ 3.2-)3) @LJ.@Q\ Jj.@);“)

- /

Sppl Fateall Bhsdly glaadl plad) pygie Goens 1L o Sug)) @D
L0l sl

LSl el cdzdliadly o) 2 gy ) loed o) (D)

: blad) Jwis igkes @D

. Q\.CM (}ji M‘ M" "*O

ijﬂ\ R ot Ll Lond ) Ol ) iusad Lage e gomes IS clacl @
s gl odigd S dLs S

S oMty el plisinly Jad) S ) g S ) il

-

N




1¢J-~U s-‘j"l [ )

o) plusuialy gy JI 851 U

HE) EoRNWN | :iﬁj
(Jeally o) (IR ¢lyomnd) s 802V Joriy Sload) 5 3L g2

e Sowlly lbesd! LG
9

Vzb—' out =

3Ry

Ll Feadt (G

&53\.9 %;Uj ;fﬁ.U el L“;LJ) ﬂfu o 3)\.:& gbj

[ (GBguall kalasll) Cigag il iligSie

e

(ol 2L — s 3Ll — ool all) 9 A 5 olde 5 DU e o w9 1O S
e [




Ol plisanly Slos B 53 250V Tasd) e g IV ([0 3100 2y )

WLl

5.3\{)5\ ) G@j%%}&)\i«“ (\J}W\JM‘}D C).}UJU M\;R»—VM\K»—\JN M\(ﬂ
13l pbdll e IV e e dfTy L didad) gy ddlasad) S s )

\
\

28: 7 Zaa ) 8 all L) Aidmdl gy iboradl sl &\jﬁ oA sl el

https: //www. youtube. com/watch?v=DY6GQcAzfQQ

J \

) e dxd 1y Bled) 0! plisianly g )l 5)ls S5 1 bLE o Sug)) @D

Lol Jonll (Bladll el 1yl et ! (D)

s blad) duis g @D

oo seme Ml s ©
Sy s o s JS kel sl ) Ly 0)al s & ey 5001 o ©
e sl Y1 e o ales e
2 dedd) Ao e
(IR sl o) s GtV s gl 0 ST i) 0)al) bl b Slslasl) s ©
Slegoreny S Sluomall o s mood B8 pamen S Ol gamad) o o) s ©
N (W) ;J‘.‘{-C«?_JLSP-T

N [

‘ \YYV




N

Ig._a.gj?;ﬂ\) "puzj\ sUa-Je
. 3,,5,1@.«.“ c;b\rU u\.&)\ 5)\.3 Lo (;.55 Zﬁw JLP\ @

el sy Ll oLal 4z 2y

&;L@J\ @A};ﬂb dju\ Sjbj CJW\ C..pﬁ %;L@.J\ JM\ QW




asldsenly Circuit Wizard Gﬁ\sﬁ iy )

J

ool e EraVL Zikal) gy ) S B s e 1 BLES) 0 B! @D

LSl el ¢ aall Gl £y Lo o) @D

:blidl 4is wlvk>- @D

el By s o G ally el ) L BT Oy el Sy i el @
colesems J) Al o~

sl o &g S 810 B a8 A Ao same IS dage Olno

Nehos e asT, ) e by oz i peme S gy Sl s e 805 oS e

-

2M 9‘}1 [ )

Circuit Wizard &5y z53Y) 51l oSl peali y foadiy oot =
8:47 Lusl 5

https: //www. youtube. com/watch?v=wPiBONjp4H4

21:33 ol she 1 501 ey il 2

https: //www. youtube. com/watch?v=THXB-6Xs1bo

21:40 duafl 5l 2yl e maliy o
https: //www. youtube. com/watch?v=XQkhxbXdUnk



el

B S1s) 5 gl plasa) o i)l Slgrsdly GBYI e Ol @
g:,.:j:;}“) d)\};ﬁ“} .C)ﬁ))\ el

Ssg ) plasaal eVl Jo Gl @
S
fodsiial) Amen JI SR e G ndl @

gy ) Ly S

oL 5\5\}9@, Z_Ua.: C)Uﬁj), @\N\ ,C)j.:jjj\ SJL}, CJ}’}JM Bl ,69\.\,,45\ S

CYBERNETICS: DEFINITIONS AND DESCRIPTIONS

a science concerned with the study of systems of any nature which are”
capable of receiving, storing, and processing information so as to use it
for control”-A.N. Kolmogorov”’Cybernetique= the art of growing”--A. M.
Ampere “the science of control and communication in the animal and the

machine”-Norbert Wiener
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