
as -cy 

unn 1 IAsa\Jlt3rblu 
1 1 'd'l"'l:l'",,11'1'l 2 v11U,WW'l . 

1.2 'd~"l:r~l?l~';jI?l""~'fll>1lyj 

13 th::",,6C'1~~h~1l..l1,xrl'lJ"'r.lu.~'lbbjJjJbb'li .. 2 

2 

1.5 ~nfmJ'hl'j'~~vl~'dm~I'J-:lbYHN . 2 

16 ~~b~tI~~Ci1b~tJ !?l1~~'6'11tllmAYi'l'1- 3 

1.7 lP'llJ1vi'fiTWVl'l!~~~ . 5 

1.8 bb~..:t'lyjilV1tjJ'1l'flnfhtJ . 5 

1.9 m'::~n'il'1l~j~l-!b~tJ-:ltYW'l .. 7 

110 L~1'1l-:l1t'f4'>lm:;Ci1iJl?lr 8 

111 'd'l"fm~..:Jb~'1l lvihnJ...... ,................ . 9 

1 12 :?l~l'1'lf~'-Jcr'6'1. .. . 10 

11 

12 

115 'd'l'"l'H~'1l'W~lJtJCi1th::~ . ..•.. 13 .. 
1.16 btJ~' rJ~hmJ~lt1n'd«'-J&r~............ . 13 

117 
-I '" _ ~ 

bPl'j''fl.:lMl..:J'1l1n101m~Ylfl .. 14 

1.18 lyjl~'e"Jul'Vl'j'~~\'ftrliJ~l'j'~(9\tJ'j'::ltl'llll '15 

1.19 :S'Wbl1l'e"Jfrl'e"JlJ 16 

120 Lfili'1l'l'li'dUrl'l~lV1fu.t.&ntl'1!V11tiilUll1'iltii~l-!..... 17 

1.21 b~tJ..:Jn1 ~tJn"nilt'f'El..:J~'llJtl. . . 18 

un" 2 IASE)\)ua5f1ua:nAaau 

19 

2.2 20 

2.3 'd..:Jr,r~r)f?)~MtlJ~bb'l1:;bb\,)..:J~11'l 21 

24 I?I'iT'lrJCi1tjruVlJJn1flVl::; 22 

2.5 
, .1 'I ~ 

11I'j''d''l~'1ljJ~'dllJ'lllJ'll'W L'WC'l'W. 23 

2.6 '11n~111'i'l~ltJ'Il1 ~t)J1:1!1.ru......................... . 23
 

Training05
Stamp



unn 3 

28 

29 

27 l1lj''J''l~'f)Ul;'lltJ u.~'UPl'f)~~'JLl1l!lf............ 
.. _., .J 
'){111::: UWNl1l'U'lJ'f)'lLLUWlL!Wfl1 Nt-Cad 

.4 .... -' r 
LRj1)-3,)~?l1l1 UUWlLl1ltl11C1tJ'U11l.... .. . 

2 10 Iji~!l-3{M,1"llyju.JtJ,Wm~~iJer~, .. 

2 11 

212 

LL "'ln1~'l~1ulyj'il1£J .. 
U1i,)LLNc;i''Um~~'l..htL 

. 

213 " 'N"mLMI'lt::;~U\,h1'flU2 1:;~U 

. 
216 'l'l~1(;\11.,,4''ULbn'i'lf1. 

217 'l'l"ln~tl'UYl'l~'lJ1l'l .. 
J.':I " ~ ~ 218 LI"11'f)-3Yi'ln1'i'L(;\'U'!J'f)-.lWl ~"I. 

21 '1'1 1Llt1tl'U1J'I1tl-:l'lJtJ1m~tJ'l~-3 Lnultl.... 

220 LPi~'fl'l11l11"1t1l'flU1UJ'YlIl'\'f)"lLmfl.. .. 
2.21 'l'l""19111"l~'f)U~LU'f)fll?J 111l?J...._ .. 

2.22 1'l<U11l1'l"l~'tlU Ltl~ijj't!lf..	 . 

2.23	 lilI'l"lf1tlU1tl;'t!'fl1lLLtllJ,l.... 

J 1 q r
2.24 L~1tl'l'Y1(jl£'lflU 'tl'D L'U'flt 555 bLfl:; 741 

225 'l'l"'1TVlI11£'l't1Uf;]'lLnutl1::'................
 

226 11l1'l"'1MIU?ln1~Vl11'.r~Hl1lfJf ... .. ~ 

227 L~ffN11l1'l"·M1UI"11M't!fl... . ... 
..l • ..J 

228 b~1,[hlVll1lfl'EIUI''')1''1~l1ItlL'U'tJ'l 

229 

2.30 

231 

a5P1ti'lIa:lt:IUrCIElS 

31 f1'iIWlli: ~m~U'lJUll')":'J 

32 ?l'JlPIii'1l'1J"ICULttJnUl 

3 3 'i'l'iUl'lftiL~n'Y1ffi'Un~fl'llJ~iJ~tlnmrtyjyh .. 

34 ~~lili~'tlpmU1J~lt1 .....•.... 

35 ~fjl1liL~mL~tlULn'fl'l~'U.. .. 

" 36 ~1IWnbUl?J-tll')~('Jt.J 1'f);l ~uflf 4066 LliyH~'U ,.............
 

. 24 37 

25 38 

26 . 9 ,7 
q, 

27 3.10 f{ 

27 31 i ?1 

28 J'2 \'1(' 

29 

30 31' ';, 

31 315 l-l' 

32	 316' 

3 17 

318 ( 

33 

33 

34 319 

35 320 

36 321 

36 ~22 

37 3.23 

38 

39 

40 326 

41 327 

32842 

43 329 

44 330 

45 331 

332 

333 

47 33.1. 

48 335 

49 336 

50 3.37 

51 338 

.. 51 339 



24 

L5 

26 

27 

27 

28 

29 

4 

5 

6 

:7 

13 

9 

o 

3.7 

3.8 

3 9 

310 

311 

3.12 

313 

314 

3.15 

3.16 

3.17 

3.18 

3.19 

320 

321 

322 

323 

324 

3.25 

3.26 

3.27 

328 

3.29 

330 

331 

332 

3.33 

3.34 

335 

3.36 

3.37 

3.38 

339 

011 ~'lf~~ a'i1l Ji'w l'eliU ~1J'f)f 4066 Ln'el-l ~'W 53 

~1(;l' tJ~'il'VlL~'1l..:JP)U...... . 54 

- ... -M[91'1J!i'l'J1J~~UNl"lU . 

l.'1111l'1l~~tJ-3 LUI IfluLrl'ilil" Vlt1).J It! 54 

55 

- J"  - :"1 1,.1 Ji ...
~'JI1l·D~).Jr.J~LlJlPIT'iLU'fl"'VlU . 57 

~',jI1l'lf~3-Ja~ 1.. .•...• ..•......... 57 

'?li3I1l{~3-Ja~ 2.. ..• ... 58 

~i3Vliltl(P)-iJf'l~1'Jl:J1:;'lJU~),Jrr~. 
.... _ ~Ji 

''''':1' C;H'l 'J [Wll 'W'Utj'1'W . . • .... 
t11rPl1j;1-!J;'ltJ l'tl~ 555 

59 

60 

61 

~ijVl'IitJl?\l'r'lnflu'U'tI\L .. .. 62 

", ,~ ~I <> .. 
,,'JI1l"llblJl?1-lJilnfln'Ul .... 

- "~I :'1 "~•. I'i'''' - .. .r ..
~111l4l'~uil-lJ~ i?l1t1 m ~I1lYl~l'U'll~LI1lt'lnU'l1.:Jl1lu... ~.... 

- .s~ :"1 '" J' ..
~1I11"lJb'LJl?1lJltll?1'l£J SCR ~Ufl..,IJ1\L,.... 

64 

63 

63 

~1tJl'lfL1JC;1-TIl91b'ilUntJ':;~'1r1 .. . 65 

~;Sffl~.:JtJ£ln~r~tJLb~~'i.lTVi(;]tf.. .. 66 

~1&1itl"lnU1iJL-n1.. 
" 

LDR b;jM~'U. .. ..... 

67 

68 

LPrJ..)1y.j 'tl11l t'U3-J"ii . 69 

lyjYl1..,'il~LU~ ... ... .. 69 

I1In'"lr.llJLL~.:JWiren.uitL........ ........ 71 

"l-l"l'1Vl1'J"'l~lJ bL~-.!flr) 'I..... . 72 

111'1'1 4"lJ LL'i'l'lY41'l1iJ~~tl'lli1'Ul'Jl .. . 72 

bf1i'l1..,L~'1l'Wtllf1~L£.h W~QYI . 73 

Ltll'l-t1~'ly.jn~n'lP\utll1l t'U~ .. 74 

U~Hlr)'Ural1ltum . 75 

bUe;)'tWLLMli\tI'WY41'fUJL~tJ~ l~'ilU. . 76 

~11P1 'U~.:JA113-J11~'1............ 
,. 

~ij(11,fL~tI-:t LUtl-.l ~'U..... •. - ...
(1]'l"J~"lUL~l:.hl . 

.. 

79 

78 

77 

iSL~nYl1'fl~n~L'll'UL'Jl'l1 ..~'W~I'W.. ..... 80 

\111(;li'QruVlJJijbLlJU~'lE.l.. 81 

!i'l'11J~3-J'Vrl"lfl3-JlfhtJ1,1ru'I-IJ,JiJ . 82 



I

I

4..15 

4 1 

4.2 

4.3 

44 

4.5 

46 

47 

48 

4.9 

410 

411 

4.12 

4 13 

.. 
'l'nJULVl'ilIUn.HLlJU 5 ,[fl ..... 
~tltUitJrl'1'W~,)'lJ'U1 ~.: 'J 

n'U'lJ~tJn'l'::L1l1'lJU1~~'1.. 

'N',m'IJ"jJl~JE! ((ji''J~'tlfl) .. 

r> ~ 0
').,,~m 'Ill. tJ 4l.'ifN'V'l:l''El 

L~flw1EJ It'! ~Wi'ili'l 'II '1 

nU'llt~tJH1"nHJ1l.!tJ\.lr-f .. 

U'I'1B n 'IIhJtI~n'lU1 1 . 

n'U"tJ1J.Jtl~C1r.~n,mu. 2 
.. Ii ~ or

LI'1'1tl>1L~1'YlffiUfl'U,.. 

') "~:nlU.'JjUJU1;:;1JU~ rrtl, .... 

nU'7l~EJO')'''lm~tJ~~u i1u 

~lI'\.J..n£Jl11'JtJ L~"LL~ ... \~EH . 

83 

84 

85 

86 

87 

88 

88 

8 un" 5 

89
 

90
 

91
 

92
 

93
 

95
 

95
 

97
 

98
 

99
 

101 

102 

103 

104 

105 

106 

107 

108 

110 

111 

111 

112 

113 

4 14 t~ 

4 18 

4.1) 

UaIPltl 

5,1 

53 

54 

55 1 

56 

5.1 ( 

510 , 

511 r 

5 ',L 

5.1 

5,14 

i 5 

S.16 

5 '7 

5 18 

0.20 

5.21 

5.22 

523 

5.11• 

un" 4 

a _r~  

340 l"l')ufl:IJr 11 ~L'M 't1~'fl'l'1FI'1U'tH1.!~1J J 

341 t'lfi"l~1JfjN"'1JiJ ... 

342 U~(Yl-l~ru"'1Ji)~'M(;]':aJ LED 

343 L"lIUL"lI'flfA1'1"l4"mlU1)JLlJ.jL'l-1~n'h~Yh 

3.44 L'IlUL"lI'a{~~~'1.nh-al1llWWi .
 

345 L'IltH'iluf111 LL~II"eJmtluL~tJ 1L~ft ~
 

346 LED ~Uy.jT1LT~Il1'1l1~'U .
 

3,47 J11r1tU~VyJr1l~:;lLUfl~~'U
 

3 48 1U.1V1~'WYl:nL1~1
 

3 49 '1tUYl't'lH'W't1 LTtI1 ri1fl-l ~-:l.
 

3.50 111rl1lJtlUvJ·-" ILTc;j~1E1 trlt;(lfrlttl "l 

3.51 tlUyl:f1L5' nt lit liJ ... . .... . 

3.52 ~~",rn'Wyjnl,'1(11~'flUmJ ~ -3" 

3.53 L"')~'e1'l ~" L~t1-:l~f1 [?Ii1t'll'WJil . 
154 

.. ~ .. 'i' 
lr9Tfl\lruflf'W1:nI'D PI.... 

3.55 '~~V111 L'IlUV'l 1tJf'}'-J:IJ'fl1Jj] f.,. 

3.56 1u.JVI 'flU VI'l'fl~l"ltJl'l:IJ:lJtHl1I'fl'l' 

357 1'(JYl~1U~ W\'nn~H~~h'lVjlil.:J., 

all1E1Ua:nUUWEJ 



4. 14 LL~,"tyJ'l~1JhJU . 114 

415 

4.16 

417 

418 

419 

115 

116 

117 

119 

120 

un" 5 UaI'lOSlIa:n1SA::lU U 

51 '1 "l'ltJf1J~')11.JL'I(nJ~Lln1lflvJln'l..:l . 121 

52 1'11J~J,JflI'11J-JL1'11.JtlWl'1lflvJiP1N1 . 122 

53 V'l'1Ufil~f)'"nlJL"'11.J'f] bUl'tlflvlUlJ''1 2 . 23 

54 A'1lJ rJJ-Jnl1~'itaJfJ LVI'1lflvJ inN ... 124 

5.5 tJfu~~wn nl1"''iU'II'fl.UJt1biP11lf .. 125 

56 'l~ riUlJ'flW1'flfLL1.JlJn~U'vn~~'iul~, 126 

5 7 m1J~~f'l'11~JL~'11.J'flblil'flf,gUlLU~ .... 127 

58 DC SPEED CO TROL 128 

59 tlf1Jf'l'11lJL1'l1~J,JfJLU1'flf~'1Lri'l. 129 

510 f'l'1'lJ lJA'11lJL1'llJ'flWl'il1UlJ'U PWM 1 . 130 

5.11 'l'l"l1tJfUfll'11lJLr.l1.J'ilLl1lfJf PWM 2 132 
, .. 

5.12 tlfUfl'11lJL~'1"'i:lt\'I'l.h~U1ntJutil...... 133 

513 Fl'1Uf')'IA'11lJ'i'1~I~'II'il.m~fl~tyJ .. 134 

514 'l "l1Fl'1'lJ~lJP'l,)I1.J'i'1~I~·n'f]..:I~~'El(71tyj cmutil 135 

515 ",,11vJ12 L'1~~~I".fll1mJu~ 135 

516 A'1UV'JlJL£I(Il:ntnfl~ ON ll~:; OFF ~'1tJht~'fl9mnl9l 136 

517 '1"'''lri'''lJ1L~6 ~'1tJV111t~'D~LI9l'flf ..... .. ... 137 

5.18 1L1.J'Ylfll'1U~1.JL 'afb . 138 

519 'W'l'l '11.1 
.... rtl %

lJHfltJiP1'1tJrl'1){jJ1CUmVL.......... ..... 139 

520 ~~Ul'lf~lJer~. . _..... . . 140 

521 
~ ..... I "' ~ ... 

~1'fl'l(;]~Ul'fl1JlJUl 2 1:: 'lJ ... 141 

522 ,)'l"l1Lil~-iJ~~ tIL tH .. 142 

523 Ltll'liJ~LPi~t:l 1.jj1YJ t 1~'1£.i~hJ'Vl'lC1m::'lJ'fl'L 143 

5.24 SUPER SIMPLE STEPPER MOTOR CONTTROLLER 145 



unn 6 5nasuaOlla:s:uuaaa1S. 
6.1 b.J?'ff'l'flEJ11f'llEJ LLUU 1 . . 

6.2 'G.J,,)f'l'flEJW~ltJ LLlJU 2.... . 

6.3 UJf'ffl'Btlf'I':ll2Jh ~.. 

6.4 UJf'ffl'BtJ1Tnl'H'l'J~................ 

65 UJ~~'BtJ1:::1J1J UHF.... 

66 "'l'UL'Wt'lf AM 'lJ'Wl(i\~':l · 1.. 
~ · 6.7 ~\u'W-ef AM 'lJ'Wl!?1~'J 2.. 

· 68 ~'UL'W'Elf AM 'lJU1~~'d 3.... 

6.9 ~'UL'W'af AM '1J'Wl~~':l 4. .., 

61 0 ~'Wl\Jtlf FM "lJ\JI~~':l 1 . .. 

6.11 ~'~L'W'a{ FM 'II 1~~"l 2 . 

612 ii'VItjL'aLfi2J W~-3~1ULL~-3mVi~tr .. 
513 ~lt.1~nn1 LLlJUUflfl'VIYl . 

I
 

514 r.w'l1'lJ EJ '\EJ ciTUml2Jti~ 'VI rJ 

615 "l-3"lnL~ (PI i'l1l1'J::~ LLV!'UlJltJc;f'll'tl~:)'VIEjfu~ 
..I _ ,~ 

6.16 LFi1fl~1lJ'J'VItjEJ1'U CB .. .. ,~ 

617 bf'\'1'il-3~~ L~tJ-3LYl~ 

6.18 Lr1'1'tl~rl 15 t'J'Cl1Pl . 
o .... , .I
 

619 rnFl'1lmtJn1~Nm\JPl"l"'l:I.JCl27 MHz ..
 

620 ii'VI!JfU~'l 27 MHz..... .. 

147
 

148
 

149
 

. . 150
 

151
 

152
 

153
 

154
 

155
 

156
 

157
 

158
 

159
 

159
 

160
 

161
 

162
 

163
 

154
 

165
 

r
 
Vin 220VA 

L
 

J .. 
W'lfJ'l . 

V!"'ILL"'U·'U '1 ''1
'h 'WI" 51 LU@l 

7V...25V 

t 
0--

Vin 

ovL 



1Jtln~ 

~'}~'N 1 Project 2 'ilUuut'UU 'l1'\11~ 
1Pl'mm.u'l1i'lG.. . 

eJLLGl.:l "'~~IU~L~n'Yl1t)ijmfLLyJ fltrU.. 
'VI ~ll i1itJ'l "i 

~'lm' 

~"'J 'lJ~'11~Ylt{jJI'-1WS:::n'tJtrC1JqiUift'J~Ylf w, A, 2543 ftnfJYi'-l-11 lJ0lfinmf)lJnl'f,~w1JflriiJ U'13.J~f)m~fl1JLL1J1J 

'hh'li'1·?'lJt-ld-J~·,)'lJ·t(l}~'fJ-Jvnj~~fJlfl'3.Jd '1:JJ'h1upJuuu'llfi 1 1Jf!n'nnliij::'I~f1J'&ttW1f1lltJtU'nmrnl1nr6m:n 
........ - ~, .....'
 

"Iln~liijtnW:IJ'W'YI1UlJ 

G2.1. ~1 Cj 

m'll1 e>tl 811 
1,55 

I, l':lUVU IqO~bYi~'l1U~L~nY11t)iln~u.vluf')~U 

1'.l~'N~1 PrOject 2 'UuutJfuth 1\-1~ t'lL Yi'1. 2555 

176 \-lUi 

I .A.'_~55 

BSTI DEPT. OF SCIENCE SERVICE 
.hiln\lilil~Gl'1 n"llJilllu'lI\'i1GlilJ~n,"l 

IS8 

<Q, tf :::..:.: 

'WJJ'Wfl~.:I'V1 1 

n~n 

978-974-7528-69-5 

16:) Ul'Vl 

I111111111111111111111111111111111111111111111111111 I11I 
1110013639 

-.r(91~I'1i1'1l1!1L(91t1 

61'HnJJilll~tJ 
D.K.TODAY 
•• • I • 

15/234 'Il'8m~Tl1'1i1qj'fliPl C1uuf'nl?nihan LL'lJ'N~U'V11Ln~)..J L'!JI;j'~(;j4'm nt'lLYl '1 10900 

t'Yl1~~v1 0-2541-7375-6, 0-2930-6215-81Vl f'l11 0-2541 7377,0-2930-7733 

www.dktoday.netEail.·dktoday@dkroday.net 




