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A resistor is a passive two-terminal electrical component that implements electrical Cublasly
resistance as a circuit element. Resistors act to reduce current flow, and, at the same
time, act to lower voltage levels within circuits.
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A capacitor (originally known as a condenser) is a passive two-terminal electrical
component used to store electrical energy temporarily in an electric field.
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In electronics, a diode is a two-terminal electronic component that conducts primarily
in one direction @symmetric conductance); it has low (deally zero) resistance to
the flow of current in one direction, and high cdeally infinite) resistance in the
other. A semiconductor diode, the most common type today, is a crystalline piece of
semiconductormaterial with a p-n junction connected to two electrical terminals.
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A transistor is a semiconductor device used to amplify or switch electronic signals and
electrical power. It is composed of semiconductor material with at least three terminals

for connection to an external circuit.

G oal ¥ ol)acal atdls saxin slaasly aslys oo
OV o) (@b Vee 5l i

Sade L Jleows JLSw o

P eal g Cay pote

L oo e plp Can S G 0065 o0 Oledlbl
g8 (oo Colb SO Cn Cute Ho 4 abb 0 SO
@S o L8 ol LA goae St Y sl
dwles 5l 08, 00 a5 O g0l g Ve sliw
Olo oo sl b golael LTy o1 51 oo g euiisls
Ll (2U)52 obas oU oo (S awd)ms,S
by Jlaows ledbl Silsy jo Sdggm Jdoa
oolaiwl Yisbow 51 JyuS sbopinsw 9 ygmelS
08y 90 hatd a5 cul Sygo cpl A4 Vgl 09l oo
ol Slawls gl S g o0

aoize g yloe ) Y S

(o 5T mizmo sl

Canglin gl ) laegeme Jold oo

-

iz 9 ST JUSon

o¢i pll 6,5 b wigd cols Jlil el )8
Sl oo DM ol S 055 JAS 3z b
Ll o) By Joo ail ol ledbl & jgoa
OO e Bl g O jgoh Sl oo g oo
I @ GGro) gl Sl 5l alds oS s SO
05 5k slr Jbe plsiedr 05, (o(S2) (#09,
‘) 3O 9y oss jﬁ.llj Oy dy U‘ﬁ"ts" FHES oy
20 S ez ©ysea Ol oo o2 9 S 5L
Ol oo Jlezms JUSKw blse 5leo,ud 1) (S5

8,5 o,Llal T osle  cobld 9 YL cosl @

i3

29SS

Cublasly



[ | 20y ol (Saig 50 (6L poimman (5 Ilo] 5 § i

IC O)Ln.:ﬁ 6-\.».1: )‘u\.o _ ’ J,J =
| O)'AS'.M'

Jeous o 6&)5&1 Salos N e

S JeeSS ) 5 Jgua ) VY

S>>
Jou= 5plS

AND

OR

NOT

SNY¥-f

BUFFER

NAND &&=

SNYFAF :) V=A8B=1B-1B

VN0 gu

NOR



YU gl 1y gl 5 asai 1) 05 sbolie VE-F o VEFY s VE-A (sl sl Lagd o3 & 1YF

O-YY JSKs) oS duslae

[i1] [ (3] [i7] [ 5] 5] 4] (717 [7) [ 7] 5]
1"-1': Lo - Lo v i - ) >
SMTHM 5. '—:"‘ i il \ %

a5 o colaiul 090 (Soig xSl sl o puS
9 Srmd LSS Lo ) 1S9 So DUl 0900 I
Al o Lo 1y pols LIS plas

oolgils aw aS wijle kB glgl b Sy S
olgils piseie 5 PIC - AVR _ A-0)
il o) 55 S

w0 9kaie ot o A yiwos YV (6l l@)-l)—k—\fﬁ)iuc

OYY JS)

PDIP
]

{ACKITE) PBO ] 1 40 |7 PAD (ADGD)
(T1) PBA [ 2 38 |0 Pat (ADCY)
(INTZAIMG) PE2 ] 3 as [ PAZ (ADGCH)
(OCOAIMT) PED ] 4 ar FAS (ADCE)
55) PB4 (] & 36 [ PA4 (ADCH)
Mas) 288 | 6 a6 FAS (ADCE)
MISC) PEE | T 34 [ PAB [ADCE)
(SCK) PBT ] 8 iz PAT (ADCT)

RESET [ 8 32 [0 AREF

woo ' 10 k| GMD

GHD ] 11 0 [0 avee

XTALZ ] 12 28 [0 PCT (TOSCH
XTALY ] 13 28 [ PCB (TOSCY)

(RED)Y PDO i 14 27 PCS (TOH)
(TEDy PD1 O} 15 26 7 PC4 (TOO)
{INTSy PDZ [ 16 25 PC3 (TMS)
{INT1} PD3 ] 17 24 PCZ (TCK)
(OC1E) PD4 ) 18 23 FCA (5Da)
(OC1A) POS O 18 22 [0 PCO (SCL)
[Ce1y POB O 20 21 [0 PD7 (0C2)

Py 35S g S

g Ml by B &S olawsl @
AiggS S, Se ond crens B 51 il 0 Slee
S8 g e Gy bbb sy S
2 Fgals G oS> Lo wsl opl il o (23l
Laa‘;.udl Ol il ]y eSO 08 g S5 ol
Gk 97 99 o0 00liunl (6 S ol g J 1S sl
Sly b wis! nl w8 oo Joe ol by o )5S

AVR gouijls

Lwg VA7 Jlo po b ol b 5898 5l sy 00
el 655 pe axle ol &l L 4 Atmel es,s

w‘ML@R|SC6)L°&A“lJ)’g5“JA L‘”]l)-*-*ss)i“’

VXY S

i3

9SS



[ | 20y ol (Saig 50 (6L poimman (5 Ilo] 5 § i

25,5 JLel RESET 4Ly 4
seb pled 55 Hlais g0 all g el Sg e bLI)
S yaliy e s o (o 5990 o0 51,80 (55l
ol 5 AVR glgl 5l san aS ISP g, M5,
S5 oo Silae Gyaelip Gl S o Sluiidy
‘_JS )519 LY u.:‘].:l.u é}w 0o p )Lfé.: AVR a‘}ﬂ d“):
ol 1230590 09l 095 a7 (63 )l0 50 (b9, (!

OYY JS8) 00 )5 oo oolanl

VoYE S

tATMEgAN? ) 59 5Sone (4955 01,59 4 897
d.ol.;ﬁ "“‘"‘9"(5" aS A @Lboli'l.wé L&s).a‘;gf
» 1, CodeVision l58le 5 o o atig C oL
wnled Jiie AVR gla )58y S alabl> (s,
L Serial <9 G,k 5l S S Alewgas Sledlbl

g oo JEe 138 S iS4 Parallel

(L) Jurw 5 Solse siomelin a5 315 252
«.\Jj.m‘s‘o o..L.ol.: ISP
B el S S8 g y0 S50 50 A21 5 (5lge > o

S dez 3 1Y

A microcontroller is a small computer on a single integrated circuit containing a processor core,
memory, and programmable input/output peripherals
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76 char status,data;

77 status=UCSRA;

78 data=UDR;

79 PREEIBIIIIBBEIDID [

g0 if(data=="a")

g1 B|{

82 PORTB.O=IPORTB.O;

83| L1}

84 if[data=="b")

85 BH|{

86 PORTB.1=!PORTB.1;

87| ||}

8s L L L

89 if__l‘.lstan.Is& (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUM))==0)
90 &

a1 rx_buffer[rx_wr_index++]=data;

a2 &#if RX_BUFFER_SIZE == 256

a3 |// special case for receiver buffer size=256

aq [if (++rx_counter == 0) rx_buffer_overflow=1;
as #else

a8 iif (rx_wr_index == RX_BUFFER_SIZE) rx_wr_index=0;
97 lif [++rx_counter == RX_BUFFER_SIZE)
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A This flag is set on USART Receiver buffer overflow
bit rx_buffer_overfiow;

A USART Receiver interrupt sersice routing

E interrupt [USART_RXC] woid usart_rx_isr{wvoid)

{
char status,data;
status=UCSRA;
data=UDR;

if{data=—="a"}
PORTB.O=|PORTB.O;
|}
ifidata=="b'}

PORTB.1=1PORTB.1;
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A SaW is a tool consisting of a tough blade« wire« or chain with a hard toothed edge« used to
cut through different materials (most often wood). An abrasive saw has a powered circular
blade designed to cut through metal
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The activity of engineering drawing produces documents called engineering drawings.
More than merely the drawing of pictures« it is also a graphical language that communicates
ideas and information from one mind to another.
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A hacksaw is a fine-toothed saw. originally and principally for cutting metal. They can
also cut other materials. such as plastic and wood. cuslasly
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Afile is a metalworking« woodworking and plastic working tool used to cut fine amounts '
of material. Most files have a narrow« pointed tang at one end to which a handle can be Cuiolasly
fitted.
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Filing is a material removal process in manufacturing. Similar¢ depending on use« to

both sawing and grinding in effect¢ it is functionally versatile< but used mostly for

finishing operations.
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Drilling is a cutting process that uses a drill bit to cut a hole of circular cross-section in
solid materials. The drill bit is a rotary cutting tool.
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A countersink (symbol: v) is a conical hole cut into a manufactured object¢ or the cutter
used to cut such a hole
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Tube bending is the umbrella term for metal forming processes used to permanently

Cublasly

form pipes or tubing.
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Sheet metal is metal formed by an industrial process into thin¢ flat pieces. It is one of the —

fundamental forms used in metalworking and it can be cut and bent into a variety of shapes Cailasl
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A rivet is a permanent mechanical fastener. A rivet originally consists of a smooth
cylindrical shaft, which is then installed in a punched or drilled hole and one side is Cublaaly
deformed to hinder movement.

S JalS 1 05 J9o p e Sealie & jgdie LYYV Eg
(Y21 JSCo) Sonlits oo YLl 51 (5,500 g, LT

ojlw JLail o gy dunlio Y-V Jguor
e ool Loyl o3lw JLail (g @,
&l 009 T2 )
LE 3] Y

G ez 638 ojlw Jlail Y JSCh (o Ay yoS Flygw gy Y11 Sl (&

o . . . . (6wl ®
JE Gl (o0 (65500 @ Gore Sl ooliial b ISie ) s e S008 @y ankd i b go Jlail 6l

b 3l 0 6 En ki 09 08 Sobn 0 Sl IS ) sl oS ool 7 fee
Y S s pF sl lp nl b ol azg LB s g 0018 )18 T 5 1y 2 e 005 ol lakad
S8 gn G Bl L0 Wb laange alS L sen bl 68z s oS @ )l oolisal L

(VoY 80 092 5y 0 53 3, o0 90 SISl (g 21 IS

tio

S E R w8 YT g



B s

T G g0 alold

@ T o> 9 s 0 esie 1 e
3l alold g oz oee Slowd (Y Ceoglio (yunily
D9 o polae 505

L=D+S
zr Job = gaskd+ 5 cubes

aabd o Wl oo oo TV e @ Feadlianily
Dgh 485 IS 4 e e £ ogus o b g )8

(FVVJSE) ol I3 azgs oy l) pj Jelse wbz

Ty T yhad g i Sl Y
99 oS Jlasl jo J5e Jelse 5z gue a8 g i
Ilg so leds (b g (SieiS Ceaglile (28,5 ,la3 0 g
DS LGl B, cslio |y 7 ge yha8 g i

918k
et drdio &y Job b & 1 Gene ool

Al anily S alSoxiasl Ll 45 055 o el 02 g sl cyo52 oligS 1)
Dyslise Ui 1) 3 YA 56 25 Jsb oo 5l G (ose 2ib Y

b oo el gy 3T
Dgl ety g S 29 a5 F
N S

tlosm 8
Closm a3

T G QLI VLYY S



a3 oo olis ai 839 Yol a o 25 s los S
OV 1) 'nlz.:‘ ‘) Y ¥4 EE T IR Ty 'Y o)mmew‘ﬁ

G yhad 3l i oS Wb Bz slp ki )9
ol a g e U Glodoo /) gu) wib z
2 @ e B8 sgaome il L g 058 18 (T o
Jolb wlod axkd & 55 g A R &5

(XYY S o9 Jlas! alSioiul cly g 00,8

Eligw b3 cni Y
Sl S0 e s 5o 5 g S o
G g T 099 pos el Eligu HhaB g Sz eS
35 &g 58 o9 S5 5 29b g0 HIS askad S
DS (£ 5 99 o0 Jlas] plioeiul fals el
Elhgw yhd ojlailogs Dladad Jlail pac cucly ol

! T
\I_

T G B Oliiil ogou YYY Sl

S| e ot IV B o1V 350 15 slag e yhad e
elie A opl oS Sl S g Ge (ol e
koo 68z 0 sl

) asdad wiz b g0 aples o0 ST p oo 9 Sl
55 J8las wil anils IS plSiocil a5 oS Loy ot
Er G Se b Jlail L oS esliiul @ s S0e

YLYY USE) 555 o |y Sladad s > sl

T & JUai| o ol ogos YYY o

&913L
o )‘ 9 Z_O-Y_Y ‘_gLﬁbC).a T 6‘)‘.’ ?.&-\‘-Y‘,L:.'é O
DS oolatnl BIY 9 £IY sl 5 oo sl QIVCFIY

)UW

Jate 00 w4 &S Slakd i g zp e
Gl 50 0l o F5e )5 oled Cunglie jo aigl o0
w2 b gn G iz g Slkad iz col e b5

Aol lie



B s

S Blgo pan 10 (S9; S; u" DS (o oghlasls
il Sk 5l as b sy o Logase Cuwl
posinagll = posiragll slog p fe 5l ooliiul @dlge
Db oo (segriegdl 15 Gl e 9 g ez &S el
WSl 6,570 e 0 (S Slalad LUl
Sl i @n e g Cuoglie 1) 000 0
S Oyge ool ol (Sl bl Cwglas
S Agd Ceglie o5 e bz e dly ool
T b sogid] @n g 5l 05l 0 4oy
DS oola! guinegl]

(S0 Ty T § 0 B39

951,950 Dlakad lgic 4 a5 w52 5,5 Jlail o
Tmo 00l ) sageinagll @ p e 55,5 0,8
oyl 909 5l (LSl Loz y o 3l ooliiul

a5 3l ol oy ashad i o Slabad Jlatl g
Slasls (5w (Lo Jlaslas jls gl pp ez b
éu: tJ"‘ | eolawl lJ ‘39.‘.«:(543 oolaw! - Lmﬁ‘ r Guo
SF ey gaw ;0 )5 axkd g9, pEp WS zp

9 Slalad udw.: &_J‘)D' )| w).: QA«.).J Jj.wk;o M
(FY0 JS5) 055 e (555l ¢

“SJJJJ w‘

S b lakad Sl

4 o3l axkad g5 Jlail (sl p oginadd] @r e
S Jlail Gl Jy el cslin s Jgomo y5bo
EllaxMo ayly odiiSh by o dalsd Sy 4y (316 dalad
(Y-YF) ca s s ol guis

Gyt Wlalad JLail YYF STl

Pt S oxS 35 G5 wbpy askd
0dliiusl (s o (Slog 2 Gire 3l 09 o0 9,8 dxkad
Jos Jdon 9 oz &5 ol Jue oS
ol S Gy ST Gl ool g o
S iy jo yaly S L cwl p i iy axkad ST
W3S askad ol g 58 98 el

WS B ety po S 58 sl SHL sl s
25 N ) Fee e olr Wit 0B 8
rogi ug b 28l53 cslie (6,57 o aes
Se ) S cels a5 slasys 5l ST 0sd o
S ar poe Djgo ;0 a5 (o odliinl e e
S oolaiwl yilg 5l oo

(sogmag!l @ E0) 03 ) @t &

Sy Wi S pgiengll @y sk e b o
Vo wlege (Bl g S350 oST (60Y58 e
5 S hEn e 2 0l K5 Wi Sy e

NI

A

LSl & Fo b 7 o Ooladad JLaSTYYO S



ol e Jals” Jlast 5 B L g abl on o) g
Er & 3l b Sype ol 5o a5 adl eud oy
3,5 oolaxul (6,5

o 3l glsly (615 Fypms e 55 sl (Ko
Soge (nl et B En Jos 5l gle &5 23l
Syed pAgai |y die b 93,5 (2l0) ducly b | aslad
il sy 90 )5 g U

Ty Moy
X2 9 95l oo Sl |y Jlail gy j o 00y
Al g ol S el S o] LYo )
b g odl ailai |y Jlasl cgz oY (55,05 Jood oS
@0l SLgn gup doe 0 gn A5 il
A e g Sl o as o)l &jgye - e

(EYY JS) e

P

3
A
V)

N

&

T o i 0SS Clde VYV S

Mo
65598 3)lge Sl S ouls 53 Jolge  ogile
ooy 5l Al als 3929 gl 6, 5E 2 2
T 03 09
51 askd (539 und 5 SIUL Elygm (o SliS
Goe 0 S S g Sy (o9 3LES (rizen
Ol 3l Ee a5 ol 390l 65z Yo 51 (S 58
(Y_VF JS8) 5 o0 9
Pl (g JLail b 415 (o] S pae

5 @25 poe el el g Gae 5l ool
4 Zal (Soe ol (nl 09h 0 Sl (g JLa]
2gd Byl p b oS wlog>g 4 pj bYs
el )15 ankad Cwols a4y Cod o e (09 Wil
e o @r O e oo Sl BB &5 050
sl a1 Y plocial Jlas! 5 oo

T T %) oo Y=TP U

S Az 3 YV

There are a number of types of rivets, designed to meet different cost, accessibility,

and strength requirements. Solid rivets are one of the oldest and most reliable types of

fasteners.
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Welding is a fabrication or sculptural process that joins materials¢ usually metals or
thermoplastics, by causing fusion (melting) of the base metals. Cublasly
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Arc welding is a type of welding that uses a welding power supply to create an electric
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A nut is a type of fastener with a threaded hole. Nuts are almost always used opposite
a mating bolt to fasten a stack of parts together.

VA

Salasly



prille b plgioe o5 (puain oS > 5l (S
JS8) el Glug a8 > o5 obul slals o
WS (oo &S 2 Slopld e SG 50 (S0 S Sgge
Gl o S o S (0 oo ST Lo 4y aS
JrsS g oS oslasl LB aS jasein agly SO S
Sy &S > cpl oo )5 5hasles oo Ly codl

2,5 0yl 9)093 (S S B4 g o

el oz p il Y
@ oS Sl (05ilSe (p Fosle labes oz piilSe
SLES > sl ysige (90 <5 > Llsi e o abasly
sehailen dgai has (Slog slacs > o) 503
SOl el l el o lgs o s O-F S 5las
LS oo gac 90 o) Coond) QB ol ol Coond
Wgds o0 0dels S a5 dhais S Joo ily90 &S5 >
oo 45 S o Ll e 5 (F ¥ (sloceond)
Sl ooy LS (V) Cand) 043 0 00l Lay

ol 00y oolaiul fase g als 5l ol jo aS e ;ulSe slas IS YT

S o 593k O =0 S

ol Juado & —F JSs

S oy 5505, LD B A Jolie g dy o8 > cuils g, 5 0 _F USE 0 (all Y
S aseion ) holie (g o8 > CollB 0 L0 S 0 (o

5 Sl o0l oolatwl 8 SO ol pen 4 glals g
Gl A ol a5 weo o e Fox 4 |y o5l
o Sz 07 USG50 008 bul> a5 290 Lo
Slopls oogaze jo S oo alaxde 1) Sl
SRS 6l 45 85 )5 et i S, S
S 0 S el ) S o oS >

ke el oyl 5l aS 0 (oo osalin | ol >
AL el 1 L)L wilgs o gladkeo

50y S, oolitul 590 Jilug 5 Cuars 4
35S diges ez O -F JSA 50 098 oo Cgmae

peal WO PSS j0 05 caslin g oo 1)
55 s 1 51 55 45 S m onlia 1, ¥l
L O ET SNSRIV IR W 7:-0v) R PY PO P
aS aS eonnlin ]y a > 50 S paal O F

prile SOl 68 g ol )| Cools bl (sl

25,53


https://www.roshd.ir/210478-5-1

P 57 sLelsle gl y e

ko )l il —0-F U0

DS et bat e i b1 LT eogase g e pilSe olows & O _F S 0 0F E

Gl35 1y T 85 I8 0525 5 935 s 1,0 2V U 3315 Working Model 331 o5 S5 00 [l
s sy |y 0i5ce JolS 90 Sy OA (Sl a5 olSin |, B ko wdin lS0 g dpms i )

By Ui

S daz i O
The simplest movable closed chain linkages are four-bar linkages. These linkages

actually have only three moving links but they have one fixed link and four pin joints cublasl
or pivots.
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The Slider-crank mechanism (or a simple crank), shown in Fig. 5-12 , converts rotary
to linear motion and vice versa, depending on its application. Link AB is free to rotate
360° around the hinge while link BC oscillates back and forth because point C is hinged
to a roller which restricts it to linear motion. Either the slider or the rotating link AB can

be the driver.
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A cam is a mechanical component capable of transmitting motion to a follower by direct
contact. In a cam mechanism, the cam is the driver and the driven member is called the
follower, which can remain stationary, translate, oscillate, or rotate.
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A gear is a wheel with evenly sized and spaced teeth machined or formed around its ,
perimeter. Gears are used in rotating machinery not only to transmit motion from one Cublasly
point to another but also for the mechanical advantage they offer.
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A rack and pinion is a type of linear actuator that comprises a pair of gears which
convert rotational motion into linear motion. A circular gear called “the pinion” engages
teeth on a linear “gear” bar called “the rack”.
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A belt is a loop of flexible material used to link two or more rotating shafts mechanically,

most often parallel. Belts may be used as a source of motion, to transmit power efficiently,
or to track relative movement.
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Chain drive is a way of transmitting mechanical power from one place to another. It is
often used to convey power to the wheels of a vehicle, particularly bicycles and motorcycles.
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The degree of freedom (DOF) of a mechanical system is the number of independent
parameters that determine the state of a physical system. DOF is important to the analysis
of systems of bodies in mechanical engineering, aeronautical engineering, robotics,
and structural engineering motorcycles.
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