1

5,500 2

“~ v

d>

lee = AV @saull duas

T grall 35l 2 el




9154 ol MYV aasdd|

23y b Sl Sl - ¥ @Sl gl A S Ofikang YT - Al S 83
1931 A9

Open Loop Control 4z ¢lal!3 ! 2 pSadl!
oL 550l Dy aluiiaals Ao gall 3,51001 Aaplay 28,2 55y A y3 2 eS| @y oyl o2 2
BAS g (48,301 S5 13 Ol 55y 355y 39 9T 3)b w2 3280 230 Mie) gl G 13] o]
iy 4 ool allaill o Mias 28,adlg olmaadl Adiiond] 550 pondl s Jumad 2 @Sl 30 g
8,51l 55 po Aoy Ayl padl 5590l 9538 e 551yl A2yl Gl el (0dy  Jaddl Ol A
Dgiu 33 e g5 COMBLAB allail 55|yl i j3 2 el )51 L d guall 5 )51 735 Jiad
Kyt ) g9 oa &l pubewsm g (YDim s Jro g3 50 1B ugar ddaul gy 448 @S==e Darlingtong guait s
V=il 20 Laso ubaadl 5 pulas (Smang Ll agar I 5w ayidl 551 days Jooma (10
splas b g dngie dan® 100 = v 5 ° = VY0 Jrwgidlaceld (o yall 0] ansing
Alasials @35 Golowmll Lomgman 15 lall g L y35 4ilianlga dasdy UGl Gubaes|

ia gyl

MULTIMETER: 1

g)‘)aj‘ww‘zﬁ\.u& \J&.&J‘

¥ (i yall 3l 50 Jlaf 57 Sie 52l i Vi saall aomtil] 3,513 2 ( 2) sl ysels wics

iy 2 5aly) Huas Jien (lag il dBg ey Lgld 28yal) 5y Ao s ¥ 55 DT Sl oo

el il 5 s 2 alanal 5T gLyl e Jam ot Gyl iy iyl Ll 51yl
Leg® 58 50



So¥ 134! S VY Ll

2\:31&1!3,51.\.11@&?." w-@ylwlm @QﬁSQ‘MgC'W —thgs‘sﬁ

e L=l oda P e il ey

Com3Lab esoxill jiss 2 danziwdl s3a2¥l -

el 108 ade Sl ignent¥l oysall Lads dayke -
G gide ddls 2 efomill s oY

>l Gle ol dandy bl s e Jpamll b -2
0y 815 Guag i guall Zalal e Liogdall , 50 -0

(Power Supply) Lol jouma  -)

ettt -y

Function Generator s L&l Wdge -Y
(Controlled Unit) lgo essxtiosusy -t
Multimeter ag>t! uld jlgs -0

xt gl

Jaal
Jaall 5,30 A g yt 55 da
Func. Gen. P 4 aSaidl ol >

i gitall Aalall Jalado( V) JSI

s¢al

G pll elyn] ool glad

Joadl Als g3 o Il ALY e o Ty libeall A gl Jid

a3 o s OUt Lazill e 5ol 55081 Wge Uil Lo @mmill s gll J5ns ad dars|
5 yalally

YJs=idl 389 5362 Y Juo 5 0B

336 ¥1 U5 Joe (e asaliy o pall Hlea b pulac o

3362 Y15 polang o il dan e el e Jgaall (o ol Lyl Juais L3



9154 ol MYV aasdd|
o Ll 5 1A b Sl oles - A @Sl Al Dl g8 Oldang OFT — Al g g5

e Multimeter yieall! Giyb e lede clias ) ugadl dad Jomng Lyl Juadin @@ -1
Z=5V Ginsiall 3y Ul Lgiylal 220 Jhusddl sgag ane Ul 2 igad! dagdy Llas Y|

MULTIMETER: 1

FUHCTICON GEHERATOR

ouT
[ svce

L

okl S

Ao gy b Jidi Gogdill Jie @ 0 =TT Sy 5yl days die 4 eSmall allail) Jads

Z=0V — U=V

=5V — U=V
Agdas 3o oo (X Hsad ) )agandl @id 5t (Y Hsad D) 551 )adl A js @ ks BMe

LMl sia (Q.A.q)‘j U'“:"” J_g..&:n.” Y :\Tn'.la:n.“ Y all sl éb.'.'u.u‘ -

0 x Yo Y- Y desd ,ual

X - : *...




S 9¥1 gl S Yy oaasll|
4o gal) 3 I b St e - ¥ Sl il Al oS Cifkaag OFT - Al oS S92

s gmle 5355 Lygets A8l 02 eyl -
LioMall sl p.m)l Com3Lab (“""‘J sa..l.‘:ﬂ.u‘ -

Jul Gl (F) Jesill

b Lo Lgiia p Eaag dudas (AX/Ay) @Ml (LY dd) (o 4SS0

ne.
tOl o
el Ji:m
syl da s s OIS YL Y
gt oM X, X
el s Lyl
m=19=3 _ 7 _ 096
100 —25 75
y1 =0.096 (60 —25)+3 =6.4V



9% gl MHE XY el

o a8 3,1 p S JEPPSR, (PO Ty Wv Ay oS Olaeg G¥T — Auily S God
“:‘“mﬁ“ s i _

Sallaill e ()l Juads) Giogall pilile -

St gitly A guall 5,518 ST s -Y



9% gl MHE XY el

23y b Sl Sl - ¥ @Sl gl A S Ofikang YT - Al S 83
AL A paxl

Closed Loop Control AGlal!3 sl .2 eS|

iyl (e ]
tode Ayl ods IMS (pe oyl 8 e
Com3Lab qeaxill joke 2 denxicdl 332yl -)
il 108 e ol Sigeat¥l cyenll Lads ks -Y
Aalie Lale B qCnnll Lies T
L B e Liogsall 480 -t

ciligeatly s yga Yl
(Power Supply) Ll juma -

(Function Generator) s,La| Jdga -

(Controlled Unit) Lgd essmia 0 g

Jeall dlo gay s Al LYl e Conly olilanll G gl ok )

e St L a) atge da ls Lgd eamilsuagll J s e dar nl  -Y
.Out idasid|

(Y -V) J=idl Gag syl Juosgu@d -

36 ¥l U5 Jee (o asaliy gopall Hlen 5ol @@ ¢

o gl ianlye p izl e Jogudl o bl i,z il 5 8 -0

.3}.@:;'2?\ S):'\_uwj




9154 ol HEYY oaasll|
gl 3,51 b S| e - ¥ Sl Al Al oS Cifkaag OFT - Al oS S92

Gl e Lade cdin > 30l o gl &ad Jo g dnptll Juie i3 -
Spgad—c il 2 u gl i cd Bl SVl oy Multimeter yioe il
Z=5V (ingdS dg g Ul Lgiylal z=0 (Eo g and

Y -V =il s gl Joy -V

MULTIMETER: 1

FUHCTION GEHERATOR

oUT
[ e
L

B GGl Dl 2 Dyt S g3 (Y =) Jm il

gyl o i (Y -Y) J== 4l

ol S

o gl Jdiy Qg all Jhe @ ¢V =107 3 5)lhe ey e 4 sl alladl Jads

Z=0V — U=V



9154 ol HE Y oaasdd|
4o gal) 3 I b St s - oI @Sl Al Al oS Silrag OUT - Al S (S92

Z=5V — U=V

Adas BMe o (X sad! ) agadl @i it (¥ 59l 3)ladl A s 0id s i3Me

Bl 62 eyl g I Jgamdl (ye daindl 2330all ola el -

0 ¢ Yo A Y ded yals

X “ : *...

Scbillysomle Lo Loy Lgay 233all o2 quuyl -
LMl o (“'““JJ Com3Lab ("'“") fu._\_‘ilu‘ -

Addlieg Abiwl -

Salladll Lle (iomgyll Jicdd ) Glugiall ;8B L -
Sotsdall AL 5 500 5t s -Y

Saalilly I giall 5,500 o Bpall Le Y

AL 5,5l T Lel 2yl -8



9% gl MHE XY el

gl 3,51 b S| e - ¥ Sl Al Al oS Cifkaag OFT - Al oS S92
AU Ayl

P- Controller bl gstat

PEPESA| JIORE-NH )
toh Lo e Lyt o P e coyanll Ca ety
Com3Lab eeaxnill jase 2. Loaiiaull 332Nl o
PT) Jo¥ )0l e allad Sle 0,515 ralidl @Sl o
L4l il 2 9 Step  Function 3343 J 555, Sills 2 PTy allbaidl Ll il @

Ramp Function |-l

AP PRI Y
(Power Supply) Liadl juuns ©

RIRPIC I (JERN I

Function Generator 5 ,La| (g0

.Oscilloscopecliin @l 3le>
OleSssladl Malas juaidsgdy @

Zoymtll 5 1ya] il glasn
ool e Jaa M5l a) utge dda iy %M‘SM}J‘J}JM Bda ol

5348 5,Lal a9 5 nlally Lied o7 way Out

SR DN P SUPR N WP TV B

spalany Jio gl dantpe jizll e Joseall o bl iyl fdd 5 L3
3 5eY!

2bisddl maly Gle Yo 9 Yo oliall LAl domg 4oyl Juadi o3

bl goela Jomes




9154 ol MYV aasdd|
o Ll 5 1A b Sl s - o ¥ RSl Al Dl g8 Oldang OFT — Al g g5

SEEILLDESIIPE

el @Sl &yl Juo g (V -T) J==id

Bl Juess
pltaill dlet il i @yl sl @SSl ju S5 Jalae ju Se 8 @
Jolaat i iliine @ aluiialy ol ya ¢ itoydl ola sLad) i yall Shen alaiiul,

(Kp ecalll el

Jrw dibe Wl Wl ol yimie ey oy all A 2 ol il 7y S 00 800 @
Loty lpEn ¥l e Lladg da iy LBl s s LML ILSI g il
: creealil oS lonll Jalaa Jmd el 5l ¥l Al 2 Laiel 4300

Tasell £ gill o (eds2) Wasdl | (o) ol | (o) ol | ralitl] @olodl Jalas
Kpl=1

Kp2=10

Kp3=50

Kp4=100




9154 ol HE Y oaasdd|

o a8 3,1 p S JEPPSR, (PO Ty Wv Ay oS Olaeg G¥T — Auily S God
“.‘.“mﬁ“ . i _

3 pmmll allsd 2 el | @Ea ol g g (e ! Lo

313U S pden gglow cagill Al 2 allaill Uad Jasi o s Ja

eI oo Lo utadma aled yglas il @Eolonll Jaloe Ledisly e @

5:\_3)_'.2]1\ aA.AQ.nua.\_::d.‘_uS\}Ln

=Y\



9% gl MHE XY el

U g2al1 5 11 b RS s - IS @S s A S Cilkaeg SYT — ALy pgS 593
gl o1 Ayl

I- Controller bl @sta!

PEPESA| JIORE-NE )

tol be e Lyt o P e coyanll ca ety
Com3Lab eeaxnill jase 2. Loaiiaull 332Nl o
PT) Jo¥ @531 (e allad Lo 0,815 Slalesill @&l o
Step Function 5343 (4555 )La] il 2 PTy allaill Llesil @

raligeally 5 g
(Power Supply) Lisdl juunes ©

(Function Generator) 5 ,Lé| WJga

OleSoladl Malas jaidsgly ©

PP APEY FLA N PN
Sl ol gas macsd S Ll e g cilidenl da gl Jad
sl e Jaadl syl utga :\Ja_u‘y \_@,.dﬁ&_‘il_u su ol L5 La:ég!a.‘_‘o‘

5343 5,Lal a9 5 nlally Lied (T uay Out

R IE PSS SO Y NS TS

spalany Jogdl ianlye pmmll e Josnll o bl iyl Jad 5 L3
3 5eY

bl @) Gle Yo 9 Y ooliall Golal dareg &yl Juadisn o3

Bl gela Jomw

-\Y-



9154 ol MYV aasdd|
o Ll 5 1A b Sl s - o ¥ RSl Al Dl g8 Oldang OFT — Al g g5

SECILGSCSPE

N30g

. = '
TRIG L X 1N P 1%

FUHCTICH GEHERATOR

ouT
[ s
L

AolEall @ealodl Lyl Jum53: () —8) JEa il

pl bl Ll ol mie pply ol Sl @SSl Il o a5 (Lo slaa o 20 B @

Jolaa L alize @ud alaet bl ol p e ¥ ils Jl ola slad) (o all Slgn alaialy
(Ki Llolssill qsslsdl

Ao zgena Ul a0 5ol o5 & Glaie du > Al M let ¥ il imin 2 @

D oe JEo dad® agly SV o Hludbas

Delay Time: Td = JUS I

Rise Time: Tr= N M e
Settling Time: Ts=

Maximum Overshoot: Vm= SVl Al dayal jglad Lundl

-\Y.



9154 ol HE Y oaasdd|

o a8 3,1 p S JEPPSR, (PO Ty Wv Ay oS Olaeg G¥T — Auily S God
“‘“mj“ . i _

3 pmmll allss 2 lalesill (Soladl gy (o 2 dl L @

e ooy 5 gsaedea Lol0d pghat Sl il @Sl 0l (Jalae L a@isl oy aic @
Sy Covw Lo guatd]

S Lyl ol (o ol I3le @

-Yé o



9% gl MHE XY el

Ao Al 3 Al b Skl s - 1 Sl gl Ay S Glukang OYT — Adly pgS 53
Auali! | A p2uld

PI- Controller oWl ouwlil!| eskat|

PEPESA| JIORE-NE )
tol Le e Lyt o P e coyanll Ca ety
Com3Lab eeaxnill jase 2. Loaiiaull 332Nl o
PT) Jo¥1 2y cya allad e 0,805 Slelaill uealiall qaladl @
L4l il 2 9 Step  Function 3343 J 555, Sills 2 PTy allbaidl Ll il @

Ramp Function |-l

rcligeatly 5 3¢
(Power Supply) Liadl juuns ©

RERTICEEN  JERK =S [

(Function Generator) 5 L&l (lge ®
PT1 oY byl peallal @
{(Oscilloscope) wbiius eul ) sle> @
lesoladl c)lalas juid ingly @

s 2yl 2l ya] ol glas

Joadl ol ey e Gl ALl e caly cilidaadl i gd Jais @

lazill e 3o 5L a] adse da lgy Legd psmmitl suagll J 5 e dag sl @
5348 5,Lal a9 5 nlally Lied o7 way Out

SR DN P SUPR N WP TV B

spalany Jiogdl ianlye jizll e Josea Ml o bl iyl fad s 3 o
e

bl @y Gle Yo 9 Y ooliall Golal doresy Lyl Juadisn @@ @

il gmla J=o

-\e.



9154 ol
o L 5 Sl

DECILLDESCOPE

Y el
s - I @Sl Al AL S Sidaneg OUT — Al pgS (92

alemill realiall pssloll s i () -0) Jem il

! S

Agne fed e alladl 53 dasis|
Bolomia imie mansly LelEmill sl Jalae yuits @3 @KPecd il < jonll Jolas degd oo
(Ki alesll oyl Jalaod Lilisne @b aluaiioals cnipe 5glainll oda slad).allaill
Dbl i ia @anly acelil) ¢ 3ol Jalan iy @3 03 Ki Lelemall 5ol Jalas Tagd e
(Kp skl 3! Jolaod ializs @b alaieioals i pe 55kl ol sLa3) . allai|

Ao g Al

D oe JEo dadd usgly AV oE g

Delay Time: Td =

BYEN UV
Rise Time: Tr= N M e
Rise Rate: R = N 1 s
Buildup Time: TB = JURITIA
Settling Time: Ts= S e

Maximum Overshoot: Vm=

-\



9% gl MHE XY el
4o gllal |3 1) (B Sl hes - o ¥ @SRl Al Al oS Cludnag O¥T - Al pgS (S92

%

oo b e Ki Jlebssitliey ol ) oslaa g rwlidl e 3 ol Joslaa )50 500 @
LIS e Malall

Delay Time Td ,5 U0 ey O

-\V.-



9% gl MHE XY el
4o gllal |3 1) (B Sl hes - o ¥ @SRl Al Al oS Cludnag O¥T - Al pgS (S92

Audluad| A ol
$31 2 AL Aot 3| gl ¥ | Sk

iyl Gy B!
b Lo e dyamill oiia S5y oyt oyt
Com3Lab eeaxnill jase 2. Loaiiaull 332Nl o
A o beall il g pentl s day,le o
Ol (e g Uil Lecsh e eanlitll @Salondl Jalas Logd 505 sl @
el el @bl alamialy yius Uad Lo Gl Jpuanl @

religeally 53¢yl
(Power Supply) Ll jouma -

(Function Generator) 5 L&l WJge -

(Controlled Unit) Lgsd e&szia s g

tig i) ol o] ol glas
Jeall sl e e Il UiV e Ty ililaall i gl o @
OV =) Uil 2o misge 9o Lesm Dyl Juny @
W o X alsiall e Jaudl 5 2,301 Gle Jpamll abiloldl gl ) Josicl
spabany Jio gl iaalye jizll e Josa o dbl iyl Jal s 3 o
3 5eY
.Step response plotter £iL& Com3lab zaliyd! M (1o 950 Juadall @

-YA L



9154 ol MYV aasdd|
o Ll 5 1A b Sl s - o ¥ RSl Al Dl g8 Oldang OFT — Al g g5

TALILTIMETER: 1

Temperature Contral

FUHSTICH GEHERATCR

ouT
[ svnce
L

AR realis @l (1 allad Ao gi:(V =) J<m il

Kp=1 sglasdl 5,LaY allaidl Lolomtisl @yl @

Kp:504 3Kp=10 M\A%B}k}_ﬁ 3)\_&:21 eUa_l_” :\_\li'u.u‘ (=) Jel o
aled) M YLl 1 pai) (pa) g Uasdl dead piiiul @

Al Hhail e ol @soladl Jolas Logd 5aL) ;50 dasy @
(AelEml esols bl wie sladdl LAY allhill Dltil @yl @

-\4 .



9154 ol HE Y oaasdd|

o a8 3,1 p S JEPPSR, (PO Ty Wv Ay oS Olaeg G¥T — Auily S God
“‘“mj“ . i _

§ Uasdl e le real il @Eslall Jalae i3 cass @

3 o)) piaal e dablong allaill Ja ecaliidl essloll Jalal degd el aie @

§ UL ydes Uad e e Juasd Ja 5,50000 ) Slalemil] qSaladl dalsl, o




