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Digitial Controller
1. b"jlb~~nf11"jm'UA:lJ1(1l~1i PLC 11bU'Uf11"jm'UA:lJbb'U'U3 ~'U b'if'l"jl~, ,

n. PLC i1€l~fhh~n€l'U~em 3 ~d'U~€l CPU, Input, bb~~Output

'U. PLC i1ml:lJ~(1lVl~'U:lJln bb~~?ll:lJl"jtl?l~l~"j~'U'Um'UA:lJ1vl~~ 3 bb'U'U, ,
A. m"jn~'U€l~f11"jAd'UA:lJtln bb~n€l€ln:lJT:Ulm~'l"jm'UA:lJbb~~tlml11 u111'U1U"jbbm:lJ

, 'U " 'U

~. ~umru~bu'U Output 'U€l~PLC i1~~ 3 '11ij(1l

'l. b'if'l"jl~ PLC ?lU'U?l'U'U.fl1~lmm'Uf11"jb~~'U1u"jbbm:lJ 3 .fl1~1,
2. off€l1(1lbU'Urlln~ld~1~tln~€l~b~mn'U PLC mm'Uf11"jVl(1l~€l~.Q

"
n. PLC mi~l'UbU'U~'U 55 V1~€l5TEP 5,
'U. PLC ~1i~1'U~€l~1in'UbbVl~~~1~1'\"Jb~~~24 V

A. f11"jb~~'U1u"jbbm:lJ1i~1'U~€l~1i software ~~€l 55

~. PLC mi~l'Ui1 output bU'U'11ij(1lmi transistor

'l. Output 'U€l~PLC 1i~l'UbU'U'11ij(1ldigital output

3. Output 'IJ€l~PLC ;~bu'U?li(wu 'l~~mt~1~tJ(1l/btJ(1lvldm~€l'U1'U~nlV1'U(1l1(1l~

n. ?lm'U~'U€l~ input

'U. (Il"j"jn~'lJm1U"jbbm:lJm'U~:lJbb~~?lm'U~'U€l~input

A. m"jn~'U€l~1U"jbbm:lJm'UA:lJ,
~. ?lm'U~'IJ€l~ input bb~~?lm'U~'U€l~ output

'l. (Il"j"jn~'U€l~1u"jbbm:lJm'U~:lJbb~~?lm'U~'U€l~output

XO Xl X2 YO
0 0 0 1

0 1 0 1

0 1 1 1

1 0 1 1

1 1 0 1



5. oilf)1V1hHjtJ~1iLtJ'U input '1Jf)'1PLC

fl. Photo switch

'1J. ToggLe switch (ON-OFF switch)

fl. Push-button switch

'1. Proximity switch

1iJ. Limit switch

Digitial Signal Processing
1. ~ruru1rufl~'Ul 'I"J~1'Ir1h 1~~11iJ1fleJl'l"j1fl1"j-a'fl\9l1f)~1'1 200 Hz vl1fl1"ju'UVifloilf)~~ 20 i'U1ViIiJ~iJ

u u ~,
o 1.1 <CII I

1iJ1'U1'U'1Jf)~~flfl1~
fl. 1000

'1J. 2000

fl. 3000

'1. 4000

1iJ. 5000

2. ~ruru1rufl~'Ul 'l"Jvh~1hiJ~1'Um1~~f)tJ'1 'U'li1'1 0.1-100 Hz eJm1fl1"j-a'fl\9l1f)~1'1'1Jf)'1~ruru1ru
Q.J QJ 'U QJ QJ

fl~'U1'I"J~1~11IiJoilf)1V1~L~f)1-lil 'Ufl1"ju'UVi floilf)~~ LL~1?f1~1"j~"'h1tJiihutJ 1"jfll~~
fl. 50

'1J. 100

fl. 150

'1. 180
IiJ. H'hjl~ vm oilf),

3. ~ruru1rufl~'U 1'I"J~1~111iJ1~~11iJ1fleJl'l"j1fl1"j-a'fl\9l1f)~1'1200 Hz Vl1fl'W'Ul1"j~tJ~1ti1'1"j~<I/rJ1'1tJf)V1
u u

fl~'U'1Jf)'1~ruru1rufl~'U 1'I"J~1~111iJ~f)~~V1tl'UiJ~1 LtJ'U 200 oilf)~~ IiJ'1Vl1eJm1fl1"jL~'U'1Jf)'1~1hl1 LtJ'U~
v QJ \J 'U

".., I ""

fl"j'1I'lf)'U1Vl

fl. 60

'1J. 70

fl. 80

'1. 90

1iJ. 100

4. ~qjqj1rufl~'U 1'I"J~1fl~1~L i1'f)iJ~1'Ufl11~~f)~'1 'U'li1'1 10-500 Hz eJl'l"j1fl1"j-a'fl\9l1f)~1'1'1Jf)'1~qjqj1ru

fl~'U1'I"J~1fl~1~Li1'f)iJ~1f)~1'1~1~~V1L tJ'ULvh1"j1'l1~Vl~~~fl1"j-a'fl\9l1f)~1'1

fl. 500 Hz

'1J. 1000 Hz

fl. 1500 Hz

'1. 2000 Hz

1iJ. 2500 Hz



5. 5rurulruA~'U1 'l"J'I~hfl1KllJbde:Jii~l'UmllJ~eWl'U'lh-:J10-500 Hz ermlfl11ifl\9l1e:J~1-:J'1Je:J-:J5rurulru
v v ~ v v

A~'U1'l"Jfhfl1KllJbde:J-ife:J1111H1'Ufl11'l.h~lJd~~~5'1!'1!lru 1~

fl. 500

'1J. 1000

A. 1500

-:J. HjbJ1~'Ylfl-ife:J,
:u. H1 ~'Ylfl-ife:J,

Lab Microcomputer Interfacing I (Parallel interfacing)
l1'Ufl11'Vl1l1~e:J-:J~mfjw1i 1 bb~~2 b-ifltl'U'1Jl11l1'1Je:J-:Jparallel port

fl ACK bb~~BUSY

'1J ACK bb'l~ ERROR

A ERROR bb'l~ BUSY

-:J PAPER OUT bb~~SELECT IN

:u SELECT IN bb'l~ BUSY

2 1'Ufl11'Vl1l1~e:J-:Jfl1i-:J"return((decll O)+(dec% 10))" v11'lr1'lJ'1~e:J~b

fl b'tJ~tJ'Ub'l'1Jj11'U10 h1\U'Uj11'U2 b~mb~Il1-:J~~'U'U7 segments

'1J Al'Ulrubdm Timer 1

A Al'Ulrubdm Timer 2

-:J Al'Ulrubdm1'Ufl11-r'Ufh:Ulfl~iw1i 1

:u Al'Ulrubdm 1'Ufl11-r'Ufh:Ulfl~iw1i 2

3 1'Ufl11'Vl1l1'le:J-:J1offTimer 2 \9l11Il1tJ~-:JbdmH~fil b'Yhb

fl 1000 ms bb'l~ 200 ms

'1J 1500 ms bb~~150 ms

A 1000 ms bb~~100 ms

-:J 2000 ms bb~~200 ms

:u 2000 ms bb'l~ 100 ms

4 1'Ufl11'Vl1l1'le:J-:J1offport e:J~bbU'Uport eh'Ubb~~port e:J~bbU'Uport b~tJ'U

fl 03FDH 03FEH

'1J 03F9H 03FDH

A 0379H 0378H

-:J 0378H 0379H

:u 037AH 0378H

5 1'Ufl11'Vl1l1~e:J-:J1m'l"Jr;iDLL e:J~b'(htJ1'Ufl11b~tJ'UhhbbmlJ

fl input.dll

'1J inout32.dll

A inpout32.dll

-:J in32out32.dll

:u inp32out.dll



Lab Microcomputer Interfacing II (serial interfacing)
1 ~lbbVl'l.1\l base address 'lJe:J\lcom 2 e:J~~~lbbVl'l.1\l1~?

"
fl 0378H

'IJ 02F8H

f1 03F8H

\l 0278H

Ii] 03FAH

2 f11~~\l~1~'tJ bb'U'U1'Uf11~~'U~\l-rrm.mijf11~~\lrh vllbb'tJ~e:J~1\lVl~\l1 ~biJ'U N(none) V1~ltJf1l11dl
" "

e:J~l\lh

fl f1l1~b~11'Uf11~~\l-rre:J~~biJ'Uf'!'U~" ,
'IJ hJij stop bit

f1 hJij parity
, "

\l ?l\l'IJe:J~~bb'U'UN bits
", "

Ii] ?l\l'IJe:J~~bb'U'U 9 bits
"

3 "ill'Ul'U Stop bit ~?l1~1~f,l1 'tJ~bbm~1~ij"ill'Ul'U?l\l?l~~ bit" ,
fl 1 bit

'IJ 1.5 bits

f1 2 bits

\l 2.5 bits

Ii] 3 bits

4 f11~b~e:J~~e:J?lltJ Serial bb'U'Unull modem ~e:J\l1'IJ1?lltJ~~~lru1~n'U

fl TO 1'IJln'U RO

'IJ TO 1'IJln'U GNO

f1 RO1'IJln'U GNO

\l LO1'IJln'U NO

Ii] xo 1'IJln'U NO

5 Event OataReceived ijHb~e:Je:J:~h

fl b~tJ'U-rrm,j~1'tJ~\l port

'IJ b~tJ'U-rre:J~~1'tJ~\l port bb~~bb?l~\le.J~

f1 eJl'U-rre:J~~li]lfl port

\l eJl'U-rre:J~~li]lfl port bb~~bb?l~\le.J~

Ii] oiJeJ'IJ bb~~ \l f,lfl
"



Robot
1. ~~~~~vn~~n1i~~~B~~~B~~1B~i~,

n. 3
'1J. 4
A. 5
~. 6

:u. 7

2. ~~~~~vn~ ~mi~~tJ~u~mi~~bu~~~~~~tJi~bJl~ 1'l-l~

n. Articulated robot

'1J.Cartesian robot

A. Cylindrical robot

~. SCARArobot

:u. Spherical robot

3. ~~~~~vn~~mi~~tJ~u~mibu~i~1~

n. PUMA 560

'1J.MA2000

A.3R-202

~. FANUC4

:u. KUGA800

4. PARKPosition 'l-l~1~~~B~h

n. ~1bbWtl~bU1'l-l~1~

'1J.~1bb'l-l,j~:UB~

A. ~1bm,j~b~~~~vh~TU

~. ~1bb'l-l,j~~hJ~1~1itlvl1~1~1~

:u. ~1bb'l-l,j~~n1'l-l~~1n~1tJibbm~

5. tl11vl1~1~vn~ ~n 1i-rr'UbA~B~'1JB~~~~~~ABtl11Vh~1~1~,
n. ~m\llBf1.yjvhm~bb~\Ili~

'1J.~m\llBf1.yj~1m~bb~~~'U

A. ~m\llB{b"1lBft1

~. ~m\llB{~b\lltJbtJB{

:u. ~m\9lBf1.tl'mB~n

Fuzzy Logic Controller (eJ."l1~\JI1)

1. Fuzzy 'or' '1JB~fh0.68 bb~~0.25 bVhn'Ufi11~?

n. 1
'1J. 0

A. 0.25

~. 0.68

:u. 0.5



2. Defuzzification fieJeJ~h?

fl. fl1'jb'lJ~m..lfll Fuzzy input 1~b'U'Ufll Fuzzy output
~ClI !J •

'1J. lfjfl1'j~'jl..:1fl-!)'1JeJ..:IFuzzy Logic

A. fl1'jb'lJ~tJ'Ufll Fuzzy input 1~bU'Ufll output mim'U~3J'j~'U'U1V1tJl11'j..:l

..:I. i6~~l..:1fl1'jbU'U~3Jl~fl'1JeJ..:IFuzzy control input

"iI. i6~~l..:1fl1'jbU'U~3Jl~fl'1JeJ..:IFuzzy control output

3. -rreJ1V1hJbU'Ul'lJ11113Jfl-!)'1JeJ..:IFuzzy Logic?

A

LP S LN

LP LN LN LP

B S S LP LP

LN LP LP LP

fl. A = LP bb~~B = LP, output = LN

'1J. B = LP, output = LN

A. A = LN, output = LP

..:I. B = LN, output = LP

"iI. A = S bb~~B = S, output = LP

4. fl1rulb~tJ..:I~1~'Ufl1'j~~1..:1fuzzy controller?
Q.lQJG I QJ

a. Vllml3J~3J'V'l'Ufj'j~Vll1..:1input fl'U output

b. ~~1..:1Membership Funtion

c. nlVl'UV1"i1V1'lJ'j~~..:I1"i11"i1~m'UA3JeJ~1'j1'U'j~'U'U, ,
d. ~~l..:1fl-!)ci'lVl~'Ufuzzy logic

fl. a. - b. - c. - d.
'1J. b. - c. - a. - d.

A. a. - d. - c. - b.

..:I. C. - a. - d. - b.

"iI. C. - b. - d. - a.

5. -rreJ1V1hJbu'U-rreJ~'1JeJ..:IFuzzy Logic?
I

fl. VI'Ul11eJfl1'j'j'Um'U"iIlfl'UeJfl'j~'U'U

'1J. ~ltJ~eJfl1'jb'lJ~tJ'Ufll input

A. Htl'Ufll input l~Vl~ltJfll

..:I.Hm'UA3J'j~'U'U non-linear 1~,
"iI. fl-!)'1JeJ..:Ifuzzy 611'U1Vlt1Jl1J(l]eJ..:Im"illfl~Al'U~3J'j~'U'U


