Lygrall Rl lagnll £ ssUall 2gsgaaall

Glelu 4 ; 3aall Al (A S byl

2017 lad e 4l gl Auaigl) ¢ 8
Lia of gassl) EaugéJg:sl
Llad 5 G gSn Agal g Ao ADISAN) el T aUaS 2 J oY) £ g gall

Lladea 08 e £ gagal) g giag
S/ 74aiall A 1/17 il (e o 2ll o
6/17 Asdall sl o)l Jaall @
8/174aiall AN7/17 il e laY) 365 o
bicall g ydld) da |

S Le 81 A8l 5 iyl b Leudnd 5 S dgal s e ADISEN fum e WUl 138 Josy ; ciagl) @

Y il B e galal) ZlY) 3 AUl 1 (g sing s iagll e

o)y ALDISEN ol A Sle 1 2 A ghdY)- Ae ) cladly Lyl s ] Dy

oy 55 g ALIED 4tk g & Sl and 14 A gl ALKl dacad) Sl 13 U gl

Gl Jah addiai 5 jaladl Sl ac 16 Ad Y- coaladl @Sl eds - 5 A i)
s Jadil) di

dlac o i l) Gl (8 el (lSa (A2 JE Ao 3 5 (g (2) Dled) Aasd 5 o A2 U alally (LY
(1) Blwd) ddan) 53 & sSaall 208y &3 435650, 5 520) Aacaall Sle dilee a3 ladey a5 ALIKAN ) A S
a5 o3 A1 55 3 cpalanll o g8 3y i) o(A) Aad) )l Adand) g3 el oy Lein ALMISEN im0 ) Josy s
Zooa leis ady aaiall Csa Salall Sl muad (C) Axdl )l Jg 5 Dalall G Sl ads didee
Llall 8 Sl J5 30 ol (C) dmdl ) 0 graay pdall ddee il 5 LilSa ) 2523 25 (B) 4adl
Lladl Gayla e ala¥! () 6 sl Aalall i ) (ha 400 1 2ay 5o il 438 uim g 581 a1l die (RS,
Juai i 1388 g ddall o G Caall A J Hid 4ady gale al] daa O Sy a5 ) gall alal &5 (3)
Slanl) diags o5 i gl a8 g (4) Dlaadl Ao g LABIA) o0 ¢ Be slas dule ey Gl S0 Y
Ae i Ade pay el 53a30a 5 )50 ad Jadl

Al e da i DAY Adee rddaad

117 . el Jadl Ll Jsanall ol @l o s Y1 @



G Sl — >
abysal —

_’EGJlAA&__L‘lC-

A0 [ (@)

0 Jladl I

s Alalad) dadgh 4

(1)L S 48s: B

(2).48 58 il; Ep
Ol T
SSall 2ae N
,3_)")5.“ :L‘m_).}: e

(3). 035y clales; E

D Ao ol gisil) ) LAY ]

el Laiilal) B_ualiall fddiall A _dial) <y gy
b gl 4l Latila 1@ 24v ; s KM, B Sl B Y et My ladly oLy
skl
O e o 24V~ alaa s S Koy (rukaline 5 %S slaa tEvy b O AN eda
A ~220V | g ; Al
s~ bk :CTN il 4aglia Rg
0.5s5 Ja3e pualaity 24v~ alaca 5 S Kgyo aaar E,p | AL daiaall S
~220v q*ﬂ.éJﬁL‘*-‘jjé-S
Laadle Joslagar | HseseS2/5¢ 5 dsdall da a3 dadl n Al aile Sl s
: dA+,dA— oy )y ¢ Ada AL
&1 oSl 5 guma illerf (~3) il 55 ¥ yaa : M >
24v ; s« KM
gl (30338 Jasacty i 1 (~3) il 5 Y ae : Mg
il 24v ; =2 KMsg
bl ddles )olice,Cr | s S 2/5 8 sse Jsmiall da g0 30 28l 1 C | Dalall & Sull ado
. dC'dC ;24 - .
da g g5 L))l 1bg, by Y Jsriall da 5330 428 )1 B
25 68 2/5 & )se
dB",dB"; 24v
Sirms xS hEk | 4a))] Jam SN74194 Sl syhi daa: My || oSl o
) _ . Addual g
15 dase puale ity Sl pila Guhaline 5

2117




fuall g aafil) S ya

AlCag) Al slial)

dalls LY S 5

200 ||| F/GCI{100)
F/GPN(10,20,30,40,50 60, )

T SRT .AURe

201

~ 2RT +AU

GS el bda

+ C/C

102 ||

Byt by g8 Gl o

103 |H 1/GPN(1 _;'2_)

f x)x)
10 4| H AW aaiils il

T Auto

GCl ddagali g Salaali Jabad e

3/17



30
. |
1L ey ooy 2 | i) sedall I o3 ¥ T X3 X104 ) O (O
- lally Gl Lt Tomiaal gedall Ligs 3 /“ 31 W oeva | T3 \:) 41H Km1
1-3 32 T v -|- f
—+ t3/31/0.55 ]
A : [ I )&k»\ I 42 HAATK M5
L diiaal) 32
; = - X ! 1 :r:
j Al R T
—l_ sdall 4l 1 : 2 Xes F 1
4|1 dwy g g diaall g e A gadi \' 1 t/43i3s
T e Yo [l e
5| SsSeand ada \ 'I' ag
—I_ adal) Al LS 2 2 45
; 4 e Aday < '
— ciadadll g aadl —
6 C 9 4_} X,
- JalS 23y A6 ghns 5 gSun 3l g fudal) g agaill) A gid]
dlal) ZUiY) hhisGPN
Vec=+85v 'Fa2) IFa! :

[ I
T g S B |
@l 1 Jaaldly Ly > CLKB |
Ra=1k0 | 2
L X« X104 [3] lD_F:‘ o ::Q“
z] | : Ro1 LQB ‘ |
0. [|% B . [ |— -

1 = E] NES555 - fGof |

2) | :

c e | |

[ _[5] L= | Tass =

:i: Ci=1pk er
> ” il il -1 o
TSX17-20
+Vee
nl o [n 0 02 l .
005 e
Al g i [
igihia "
| 114 %
N £
—0 Jlas
% 0 EIS 0ES
X0 -2— JSATSX27 -2430 e sal) V) dgals

— Y e A

hsheadll g aad) 308 -3 — JS& 4/17




g . Uﬁi\ Z.QJA ;\..éb.a 3J\J

A Re (KQ)
4+ Vi
R 1
g r.J o Vo B 2
- 1.8]
|——\\ Tl 1.6
+// —{ ADC 1.4
| w .
E‘H_ DT \. - Eﬂ I, 1.2‘
1] il
Vel - 1
d 0.8
, | ¥, | 100k Vs 0-0
0.4
'\.“
B Reset 0.2
1 Ouagrz =4MHZ
cpaaill da daa 6 Aailla gl g o CTN @l s Aade -5- JSd
Vcce Qo Q8 Q QD Clock S St
] [5] [e] [55] [iz] [v1] [o] [
| [ |
QA Qc Qc Qo Ckféx S1
D Ces SN47LS194 8
R A B C D L
T U IE
2 Clear R:,TL A B ' C D L:ﬂ: Gnd
DD Senal v Sena
A C Inpes Parallel Inputs Inpug
_l—_ch :
| | INPUTS OUTPUTS
_{ MODE SERIAL |PARALLEL| QA QB Qc QD
CLEAR CLOCK
81 \so LEFT RIGHT|A B C D
L | X X| X X X XX XX/ L L L L
H | X X | L X X |X X X X|Qa Qo Qco Qoo
E t } t : H H H 4 X X labcdla b ¢ d
v w QA QB Q¢ ' S H L H| 4 X H |[X X X X|H Qa Q8n Qcn
SN74LS08 Shift Right Shift Left
H b ck SN 74LS194 @uk H | L H| * X L [X XXX/ L Qa Q8r Qcn
e = wE | H | H L H o X X X X x|as Qcn Qon H
i 23l o)) ABCOD_So S1 > t A
I 1 " H | H L] 4 L X [X X X X|Q8r Qoo Qon L
‘ﬁ o H L L| X X X |X X X X|Qa Q8o Qco Qoo
g tﬁ 2 - - _ - B -
EIE doaall B asalll 5l — 7 — JSd 7415194 Jawd) s Jgia - 8 — S

5/17



s olatiay) ddiv

13— Y148, o AQ Sl blaall JasST o1 Al ol Jalasl)
LSl e a plaidea s e jalall i Sl ads A a8l e a5l 12 w1l ol
Ol g Sl A gl Jpan IS8 e il s Jeedll) | L) ci¥olas (ai€H 2 3 (g
I/ GPN (1,2) ¢« F/NPG (10,20......60.): &Gl el YV o : 4
4/17 o= -3-J88 S il Aol o 05S lisSaad) ae Aia g daat * 3 A 9l 5365 &) Slaf
Sliall 4 sl & 55 st ae 0140aY1 48 )5 e daell alaiall lahild) JaST 25
L4170 -1-JS5 S 5 Jasdii 4y il jt_.zd\ , ﬁﬁﬂ\uﬁi@w\n @Ct@)\‘;‘;d,@\
(t1=35) A sthaall il sae e J gaall € A8 dad Cannl:60m

01 Alayhd )y d o A sl cairall ansy JaST a5 Sall & gl 27
4/17 = -2 -JSE (API) geanall (V) Jlerinds Aaa yaall L 5l 63 2 4 0 Y s *

ool Y 2 lae 5 Jalae 4 sie 4 Y s Cpe 180
(AP1) gaall (Y1 5lai dga g (g0 (saia a1 Qi
5/170=— 6 -JSE  uS il on &g ) o da glila Adaa) gy alhy AL B ) o A 2 480 pa*
¢ Jaxivall Jasivdll g 55 e 11000
(01= 15° ) 5l yall da jal 438 sall Rg de sliall dag & aciud 111 (s
R=0.2kQ ¢ Wle 5/17 2 —5-dSall (e (8,) 30 all da 5o dal (e V), dad Caeal 1120
98l A )l Al il & ((quantum) gy 8shall caual 11300

5/170= -6- JSE0 PIC 5%
¢z 5 TRISA 5 J32S TRISB s U s il dagleill ale 11 4

¢ -6- JSAl o TRISA ; TRISB s sill &3 aoi (5 gl (e 11500
DAY a8y Al oSl it el 433 5 )a a5 (A Alesiaall jualiall G (e zAg0N @

CA4 60 il wliloae s 24y sl Al Gille | 220v/24v ; 50HZ ; 60VA

€AY Ol axe pitind A3 A gas (5 s S i Caanli 16
¢ ¥l A b o sl Ll 50l caual 1 17

Al e glaall 4 Hle YY) a6l Jand skl DG el 35 Y & jae My sl * cde Uil
cos®@=0.75 ;0.6A; 730trs/min ; 0,25kw ; 220v/ 380v

(3x 380V 50 HZ) S8l te & jadll aa ol f) oty 2118 o

bohd [ishid & jaa My aall*
¢ 4500 5 shall st 5 laliial) il die Gl 2 Cuaald 221 (s

. 5/170= =7 —dSE SN 7415194 4al )] Jas ddawd 5 a5 M3 & jaall 4035 b oSl *
02 Ly dady o Jadl (38 gall 3 ghad 3 gad & jaall Jae Jgon Sal-22
€8 57 CnlSElL limise 02401 48 )5 o Jandl i 311 clilll ST - 23000

6/17



01 A—y) 4idg

........................ G )
1z
) JaiSa 8 il plnll aae
D @ iy wle
L atn g
W i ‘
\.1.5-} _:}® R \‘-‘
f&)& 1 b g
T E Ciglendl ——p Bsslan Qe
‘ T @
M, T
o R
dial, dlacl P P
?l@f - ® (T)(?)tl@ ® ® %
vw UV T )
Ghaag 2l =551 -&‘bjf_ﬁ e —
P A LRAl] -@ L& AR, LAY @
f T T f
““““ EV, S B;
& gSll
+vee -5
N [N ¢
o ]
1 |
144 @ 144 ar— 14J ar 14J ar
H____ - = —>
a a K Q@ K @
l_K'CIr 1_K(:Ir_ 14 Cle[ 1- Cir[
¥
X10 Ll) T
T ¢ T T ]
e /8 s A1 21-23 e e /8 8¢
20 21 -~ ./ 23 ,
e R v —{ R s ” = R ~
s & & r
=¥ P // < P // // = P //
—] B Al —arw . Al A A
] 2 — - s & rd
t t ¥ ¥
& -
- $ , T
B F |-
IR 22 // 22_23//
/s ’
= B // //
{n . Al

S B 7117



didg

—_—aY

-

024

: e-u;f\

: Bohd — B ghd o aall Jadidl) o AlaSi 1227

& jaal) adldig

Lo

Lc

Ls

La

Jawd) GJ&A

Qo

Qc

Qs

0 Jal

Dl e 3l lakadl JasT X

CLR

8/17



Aadgalll LY

JaiSa 8 @l oSl dae

1z
{ Gie y
S gl E’ b5 slaa Qe
M3
.2\:‘:“}“ aala; Ep <« 2
oLl T
O Sl 2aer N
EV1 EVZ M5 -M1 A ) SJ\JAS\ :\AJJ e
ML B¢ Joiny) cilade’; Ee— 3
S ’ I
2 4
S
N
144 a 14 o 144 a
H — >
a a K Q
1_Mlt:lr_ 1_Kltlr_ 1- Clr
X10 i i T
:8¢
ﬂ EV1
N T . ™ } T I §
~° 20 7" B 21 21-23 <@ B 23 B
Vs N s s F -
s & ~ rs
e 7 -r 7 < e
= - R - # R - .
— 2 1 i/ ﬁ," // —1-‘.1:/ Al
X200 1 1 -
P 1 | & X2
X2 — &
X104 — RT _
1
5 22 - 29.93 -
o -
P // //
= A & A
~ &
f i
6, 1




Sl

Lo

0 Jal¢n

sl kil

Ll X

Lc
0
QUTPUTS
Qa Qe Qc QD

d aall adld g

Le

PARALLEL

H |x:-:xx H QAn Q8n Qcn

SERIAL
LEFT RIGHT|A B C D

La

&

a8

ra

-

INPUTS

s bghd — 5 ghd ¢ jaall Ladall Jgaa Z\JASS:ZZG

—_—aY

Qp

-

024

NI RE

Qc

Jad) 7 e

Qs

CLR

Jsaall (8 dniia sall dpmia 1) 8 JSAI o (381 5 128 5 (7 JSAd)) Sp=1 ;S




Aadalf

£ saxall

31 e

oY) g smsall ey i

Sk
& 3 gal)

02 01 ala) dafy lei(A-0) LSl bliill: 1x
2Saill o 3 Hhaidga s e b oalall Al Sl ada A gald) 0D 127
= (0,25) Allill g daymm ils e S
50
1,5 /" X5-XlO4 (1,5=6X0,25)
/ S1H dc
1~
5 s T o
Xss & 52H dB*
b
' 53H dB
f\-\,\ ‘|‘bo
54H dc*
\ % C1
55
T X
1,5 - ; -
z BIEOA| J saall Ll | dal ol
X21.X22 Xza-Tz +Xa00 X20
EV1 X21-23+ X200 X20-X2.X104 X21
X23+X200 X21.P1 X21-23
R X22-23+ X200 X20.X2.X104 X22
X23+X200 X22.61 X22-23
X20+ X200 X21-23- X22:23.1 X23

(0,25)¢ ) \5al+(0,5) J saal+(0, 75 ) bl




Y Oaie ) Y (i 0 ple ) al:F/NPG (10,20..60.) o) 5 ypusli 14
(0,25) dal el (AL Jaeds g Anlaiy) da jall Jandshy (galall

0,5
(0,25) @l Y atiad 40BN 5 oY) A SV Bt el 11/ GPN (1,2)
01 Alay) 4,5 Lo alaell ahidl) apesill 15
1,5
(0,5) &ihidl ) dl - (0,5) Aeludis il by, (0,5) JK &)
1,5 T=0,7(R,+R,).C : NE5554awxiall 3 ylally TAc Ll 3 jL3) ) 50 -6z
(0, 5) C=T/0,7(Ra+Rb)
(Jealil 5l 1 JSA) ,=T.N :(74LS90 5_lall) dlaells Jalill 5 e -
ey (0110)2=(6)10 M‘ Zﬁls-’ N-
(0, 5) T=t;/N=3/6=0,5s
(0, 5) C=0,5/0,7.2.10°=357pF
)e (1 Jsedl) 1haniitl), 0,50 154l 014y 48 55 e A gl gzwd\ﬂc
APRdas) 53 daa jaall Lin 5l Sl 8 Ficall g apadil) A g2 -
(0,75) z el 5 Jalaall 45 gic 18~
Lo Sl giall- Cillagilallo
Ol siad) ki g Xy 5 Xg KM1—08,8 | Xe=—sIl,@
1 dA"— 0¢,1 X104 11,1
ol T1 — T1 f11,2
T 11211 dA"— 09,2 ao— 11,3
11 oso KM5 —» O%,3 ai—» 11,4
T 112 t,.—» B1
42 H 09,1104,3 . . e,
T APl b dga s e (a9
A y
e IS B ()
-|- B1
44 H 09,2
+ 113
45
TI11.0 4




0,25

ADC804 dawiall 3 lalls CAN (a8 (il Jaxinsall Jasivndll 110E

0,22 01215 5 s das tie Rg=0,8KQ : 5 S CTN <l ysad iaie 30111
> Vin=Ver.R/(R+Ro) Vi 4ligad 3l el 368l Glasi127
Vi,=5.0,2/(0,2+0,8) =1v
01 Ov=(Vrefs-Vrer)/2"  3shall s 21132
0,5 qv=5-(-5)/2°=10/256 ;  ,=0,039v=0,04v
Vin=Nay, — N=Vip/g, sl daad )l daall-
0,5 N=1/0,04=25
0,5 PIC 5,03
0,25  bsfTRISB & JAXS TRISB  Aaa s Wl ot il daidaill: 144
0,25 bef TRISA (2 73S TRISA A yu W e Al daalal
16 JSAN s 4ga gl OBl (5 5181157
0'5 TRISB TRISA
1 1 1 1 111 1 1 0| 0 0 0 0
0,25 0,25
:J gl Al 3 -
AU>=Uz0-Us —» Uzg=AUr+U, Uy sl i sill- 116
0,5 0,25 Up0=2,4+24=26,4v
N2/N1=Ux/U; —»N1=N;.U1/Uyp  :N; s 53Ul caladl cldd aae
0,25
N1=60.220/26,4=50044
0,5 l,n=Sn/U2n IR [ S 7

0,5 1,n=60/24=2,5A




Ay @1l pia e gl ) allai 2 AU £ g gal)

Slada 091 ¢ g sall (5 51y
13/174aiall Y 9/17 daiall e ia yal) @
14/17 daicall st Jasll o
17/17 asall LY 15/17 Aascall e AdaY) 3

;C'_a\:xjaz..d\ ).\SJ -
ek 3 (palettes)resill il sl e (3 ) 99 (e a a s g oUsill 138 pransy 1cbagll-]
Al Ay 5k
1Y gl dag )l A i il Alae el Chuall-2
(Ofie ) (e Cha S5 2 3al) Gl -
Bl e Caa b s Sl
L dpeaillAa ) o aall gm g5 Jis -
Slarall da sl A 5 Calas -
:Jaadl) Jal e -3
Aa 51 (s i s shally (o 1) o site oy ol e (i s S ool o
(Embrayage EM1J-al Il s M1 & jaall ) dleal)
AM‘)M‘\LM\}.}?.\JU.\M)ALJAQ_&AAJ.\S.AU
A Baxdl Il 3lu = 5 A caall el (pince)hdladl J ¥, (e A (0 Cha S8 ey -
c sl i) ) aall ad
g5 Syl 35 iy, Gl A g (san) 2n 51 3 ) ) () el iy -
03 JSAll daiia 5 LS L s el Glasal Al JSG Jreaill Al e o 0l Cogiia
(D 48 1L 408 28230) 90 4y 51 30y 935 aUasy Jadlall a9 i 1agd 5 sl (i gauaall 5y 533 S
LY dimny () 352 00 dmaa s ) dailal) g la ) a3 gaall Algs 2
el Al Jeny Gila S8 Jay s Gl Al 5 ) (e st sed (LSS 3as -
Blaall da gl A o sl
L a4 )8 Jraaida gl g g -; daadk
A A il b e ge e il Sl

Ee B E © N
NN e
GsY) an — " ;\g‘ . . Luagaaia L e Al B,
a AT
Juead cla gl —p OIS e A-é il sa Al Ep
: s i Jia) Claalad: B
Sisdly Ly i : . -
T T syl allda 2o
T T asaall dac:N
-1- g8 Puale sl

A-0 Skall Ialaill ; aUaill AlLal) dgds o) 9/17



(7 2. Jsal L Al Al Ll -5

de pull adday 39 e &l e 1\42
Jaeadll da ) g LY JY) i), :C ’\. Sl sl it s fey
C C \
(Rt
ssSidady: D R
do A N

N
N

skl ) sl il - fCg

. - AR . - :fC
Laildl) i dail B Lildl (e ) g Ll 1 TC

bO b1 \ 1

Nl Gl 3 o 5all Jpeas
Jaeaill da o) (358 il

a9 eS il :D1 —
eJ“' a jeiaa o il

Ll
MaY) dail, B
Caall S5 2l 0 A 0 el
do di
I i e il Lk g
daja Jyay oo Sl g puin g yeS dafila D2
R
LM‘KA}&JP}MY fle
Jreaill da )

'a_pghdudm,.m:\sgg\ I

ki fcd

- _

c0 C c:l/_ _@ §

:> M24 jae

-4-J85 do D _dt
Laile

- 3. ki
fc5 b0 B bl fc2
4 — — 47

«— 00—

10 /17



—] -6- Jsa

S00|L Fecu(oo)
FGPN/(10,20,30,40 )

A .  REAAU.F2F1

201

F1+F2+AU

oY) e (GS) I sy ) Bale ;

7= JSE Y i) ad (alia

REA

A

4-1

jr-'%mmw sy

1]t uall €85 L

1 cinall 2 Algs

z

g g

3 % M‘a-\ﬁle‘-'—@d‘c-hnﬁ‘
[

T Nes s ‘|‘ N=5 Ji dgs

4 —{ Jun] 11&;;;:»..4.\,._@5‘

SAYI A

a3l A 5liall-6

100

5. J<i

— Auto o Jak

+ cyley s gas

101 AU AT digs

104 Jadicylcy

- allfC3.bo.Codo.eo

Iy

o

N
1

I/GPN :X4-1

— X41

103 Y il G

- AULO Y Jaiudis Al

— CY/CY afa Juhdi ddgd

|
gl 9 3408 e (GCI)

Cea JiSE 31 9¥) 2 o LY AL g

—4 X1.X103.D1

11 EM1

KM1

=

—T X2 .X103

N\
)9 e A g2l

21 Kkm21
Py
| + fc2.fca
2 A —
22— dB+ %
~\—x24 —+ bl 4\
23 || KM22 ’%g
<l +fc3 7:\
)
24 %)
X2

9 Jsal)

12— dA-

11/17



s 5] S LAY J paa-7
3x380V ;50HZ & 4Sdll pailas

Cilagilal) B )laiall Chlddial) il ddiall Y gl
oo <aisl) haila:fel - o KM1- | el 3 & aa:M1-
Jraxill da gl ) pan | DAy ualina g 56S 2554 syl (SO
Bada )sas ailS: D1 EM1deal sl SN
Bl e aedla: KEM1- | YV s 5330 dadl A | IS5 GBI 5Y)
a9 eS SlS: D2- 1 gy bl g 5eS (A “a
Aajall J gy oo S5 Crie A
el J8I5 Sl 5/2 ¢ 5s«:dA",dA -
S Sl bl feh- | S gh s S
'L’J""J\ dlgs GESSSA dg ,d1-
Adadl
@ stall g sl LfilarfC3 | (U550 T24v KM21 | el Y mer M2- | s i) 5 e
eland) (g snd) Liile s C4 | (4 )™ 0ay (K22 | 0 DY) (B G151 aa
J‘}‘ﬂ\ ale g;l-ﬁﬂ*“ bo ,b1 ASudy JJJ.A‘CJ\J}'\'M
B 512¢ ssadB ;dBT| (s il dlul
oo i) Lailefe2- |~ ;| DAY A 50 3e 428 1 B-
LiL) 50l o s s 24V &) 5 5 S
s stall g sl Lile :fC3 | (J530) 724y (KM21 | el FY domes M2- | sl g5 Jis
il g sinall Ll 1 O | (5 o) ™0ay (KMZ2 | ClaSl IRYI (S dagl e
oo adSy hasila-fe2- S 3 3 Gl ysall . Jranil)
Lildl Gojall e span 5o e g dB ASaly Ll Gy
yas oo RIS LELACE | oAy il g g 568 (Rayas il Aluly)
oy B B e pmdC idCT | Y Ae e ReB-
e x| oAy g e | ) Ansa)e dadl i C-
Lsdll Al htile: by by | g0 gj}:dD' dD* | AY! 45250 4a8 :D-
B Aad0 T24VAS) a5 6S
L)‘“‘M 2‘:’1'@—‘ GLSﬂA Co ,Cq1
Caadl )l
L}‘ﬂ\ :\-’.."G—‘ g;-ksﬂ" do ’dl
Da=dl )l
Loill Gl il g ey | 528 0sadE AET | UV dasa e dad) pE- | oDMA) 5 Clas
Edxd) )1 T24v S sh 5 xS O 4 glaa:RO- Slaall 410
220v ‘s KMg Sl Ly il
g~ hiile:o

12/17




a5l 515 G lail-8
‘R (il da glia 3 a da 3 b 331-8

24v skl dalal A3

Vref=24V Xu T
+V, ]
b, (L58) - DzE /}-
b, i d o
' NN KM
= S D
+ ICy T
bs € _
CAN EF A : T
b, [: € 200
— o R T s
_b; 77
| by
F>
+

IC. A
1043
Ve . X Vs
AE X3 '
7 100Q 1 77

s - 1
by D e e : Cighuall 3 ;2 -8
s _ RAZ @@Q\Bulﬂblmwﬁm
Q ?— g}m 4318 gl 5 )L ] Ls&d\ 55‘-"
100Q . xp gtddg e SisLs il
110 90 : A ) o Jadilall jga3da pl paas

(el S 501) 20 Ay 31 ) aidle 5

P (ailiadd)l Jesy skl alal Jsae Ulasinl 4500 58 5 S e gall 420 ¢ yohll gala) Jgae :3 -8
220/24V -50HZ -0 ,48KVA
A ol e <y Al

|10=0.11A P10=7W U1:220V U20=26V &‘)ﬂ‘gﬁ
Uicc = 10V Picc=18 W locc = Ion 2 B jpadll B ylal) 8
l,=6A Ur=6V el i Y Galll s
. B 7 Al g JAldall digs el o 25 — ) ) i
i J;:‘i\fiﬁg;ﬁ****‘i’n‘:? (-jes‘\-;:):"ec-)'I:\)G-FSJe > 8 -12- Jsa; M, djaall ciliua) gall da ol :4-8
BSF STATUS, RPO
MOVLW X “00” IP55 =85°C 4Kg
MOVWE TRISA V Hz tr/min Kw Cos ¢ A
MOVLW Xv £r. 220/380 |50 |1440 |0.3 |0.66 0,72/0,41
MOVWF TRISB
BCF STATUS, 5
CLRF PORTA MOTEUR ASYNCHRONE

TRIPHASE
R R S T P R P R P R T P P P P P P P P P P
’

13/17



LY
sk sl Jlat T
CALpand) JS GlMdie paat ae TALSYIAE 5 e Aol ol dlaill gl a1
A L) 5 d 0y (had JSGs Jany (-7- JSAN) Sl Y g2 Gl alla O Bl 20
T Gmaiil) (e (8 Y BV (S5 O oy S LAY B 5 ol
bl Jalast) T
14148 )5 e 1A il & jlaall s Jreadl) g sl i¥alaa J san aail-3 0
Ty 48 55 o aSaill 5 1y ae 141 g3 Al 5eS Cirall aasy aail-4 s
£.11-J<G daall S 55 A RSO 00 gala-5
24148 )5 o ()KL Jleninly (b fhon dused 22) 2aall 5 )1 ppansd JaST:danll_ 6
s gill g Jaudal) Jaladl-
cy/cy S AUto Jusill aad HLsal) g WSaillda e 3ga sdi(Dey) e bl vie ;galal) Jax il
Agale diiay Hlail) Jaidy
Al adl dlaall Sl ye i 4lah il (e 0 JIa 6l & san ie s (Ja)galal) yuadl a5l
Lo a ol s g alaill (a8 g AU (el SIF25IF1
o Jarall gla b dalal) o sty I 5 Qi sale Y il oy SN 1 axp: JIAD) 3ny Jyaedill sole )
il o 3y 500 (Say CIADBINLYY o i) (B8 aie 5 gl )5 Init e by
24aY) Add s e Laal) dals JoSI-7 0

s ol 935 &l Sl
Balgsy II
Sl e a Hlaiden s e (Jrenill A gl Y i siial) Ji)3 AW ad G a0 (o -8
12 A sy

PIC16F84A il a5 Syall Aol 50 da yiall Lin o) 5iS3) Ulaninl 1] (02 4 gol¥) A oSl -9y
13/17 Anden Al i g o 51 5 (Y1 Oaplaill |
Y48 )5 e 130 el nll 488 gall & jlaall g Jalaall Jua 53 o8 -0
13/174xial) J gaal) Al 0 -
Mo saill 4t Caal-1 00
N1=500spires Lﬂ;j‘i\ ol aae o Wle Ul caldl cldl ase a1
e'< & Jisll oK Q=0a (e 4i) iini(13 dadia ): ) al) aua § -
R2/R1=1,68 ¢} Lle Vg AV Vb jle aa 51:13 0
Ky=80mv/°C i) Jalaa o Cuan 351 pall da 3 ga la sl canlity Vg5l () inis 140
70c° 3 all sy S8 ladie Ve giitul 3 Vg
lco jleq Osimadiall G lall 50 am g 3 AaYI 48 )5 e Jandil) Jsan Slay s plall oda Jadi Jla: 150
(CAN a approximations SUCCessives) s ) aidii 3 Jariwall Jasissall () yiizi: 160
70c° 3 all duulia) b,bgbsbabszb,bibg AU ALl as | Vref=24vius
12 J& cilial sl da o) e 20 500l (ailiadll 4l M2d ol dsUaiud) 4k
Gaanl ) sall Joa el lae Lo e luall apan Lilaaf 13)
Y Y17 s
Dl dsa Slelus: 180
Sl Cale 8 o5 phail) Jag L Bk 19
Sdal) o 3al) &5 3 53 yall: 20000
3alay dids o deUaiu¥) 3 H1s aaal au y JaS1:21 0

14/17



14y 48 ),

AO ALl ks sl Judaill- 1=

DTS JaiSa j Cogaeall aae
T Caall ad ) g sl > I
M1 ;EML ;A l l l D E——
(I W —:/
............. > T l l l s
L U —>
............. > —
?
OB Jaadsl Jaogadl) Ja) yall
10
11
12
13
14
500 eSs.’d\ B 5la 5 14 s L;‘“"’J'@ﬁ\ \_mu.“-él.c
_________ _I
o
| [
I R ) ) ) 5 R |
B 3
| ] 10 ] 11 12 13 14
g <]
| _1 B @ [
____L:ﬂl____l |\E\
24v ~

15/17




24laY) 48 )

a o) (e Cashin dsad dad Danll )l aranai JuSI:62

™
==

) Q@ ) QG ) Q—

Mz
A6 ash e A7 el & GEMMA Lol 43ia
ST Ay e A | I St 1 R | I
___________________ '\.
x |
| i I
| | I
| | -~
_I_ I I
| I e
. PR R T
[ I | I '
: | Al b gl il : X
dag Jaall B4 gall jecaadl] I !__&2_| 5 v I:
A5, Jun 1 F1 e Al 1
n L B L1 . |
T IR = E |
_________ 11 | |l
I L1
T el i
I L1
I L1
* I il
I o = | i
e i I - — — e e e e e e e — — — — — — — — — — — e —_ e e — — — |
| I
! I
D17 (Al il _.___:___I
______________________ 1————————(:

16/17



syl 48

B ya s Salls il Jalaal) doa 5810 O

_ 24V
. RAL | KM22
I 24v
— ra3 RAO
0SC1

RA4/TOCK KM21

—_— 0sC2 1
— | "MCLR —
— 1 vss VDD - | ‘ 24V
— RBO RB7 -
— RBL RB6 —
—— RB2 RB5 I
__ | RB3 RB4 -

X103 X2

& B fc3 7Jf‘/

e'<e

Q Vs, T | KMo | Vs Ve
0

e >e”

M24 aall iclaiuy) 5 )la HA.».ASZZC

17/17

dB*



Lad pail) Ay

AQ L ik gl Jalatll: 1

Ee E E
l l . — Jluall e gpiaja (e chia
»5 3),8¥) aja
‘ o 9. wl— |JEe Ep E sl faja dua
alus¥lan | d‘iiﬂ SJS:;:‘:" lE lp l /Z\.‘ a9 AS gruaa
B JaiSa i i ghuall das
T dﬁdéJ\J Sad > I |
JUJ‘Y‘ g:uja EE Ep E N
M1 EML ;A Vol il s gase dgpanas
J pal gas g > T
Mz B dpaatl a4l o Ec Er EO
48 b Jaaat da gl > E Ep
A N
“ Wi eys du
M2 :C:D,B I el o
3laaal)
ERe..
14 D & il g Jaedtll Laplwill Y alas J 52837
_— Xy X14.X1+Xz00 | 10
EM1|KM1 X121+ Xo00 X10.-X1.X103.D1 +X;5.al.fcg | 11
dA X153+ X500 X11.Dy | 12
dA" | X1+ X4+ Xo00 Xp.dg| 13
X10+X200 X13.a1.f06 14
X200 - o . "
_ ?S;.\S\ aJ\Jj 141}&&“ ‘_,,_11_1)@55\ c_\SaAM_LI.C
[~ === AR —
I s N < c6
L AE I E | e e
| N [~ [~] -
| e A BN O 21
| + |1 . B |
=] i 10 CI ¥ 12 [x]13 14
' (:.' = 8] |_'_"j P
| =1 i HIT B T
s : | - [ @ |
FURY | e
X200 Wl X12 1 X13 y X1l
dA D_ | \l dA’ \ | eva L\ kwn 1




e)aj\wujs.mm:\ﬂ.l\iﬂ\'z;)\d&ms6c

e N=5
X3 — —J Q — ) q;ﬁ
—_ :D———-:}H 4 H I_——'E-'?H
Q —k aQpf— ~—k ap— —k Qa
X4 [ [
'z
A i et (e iag )| GEMMA Lusadl ila
- s ‘—J* Ay
a T Al cl Allall A8 allail) "
X _ daay )
1 =+~ Dey.auto
= nit
| G A
| aag Jandl 5 gall geal | Eﬁ"i,.-.uﬂl ¥
Mg s "' . 1
A5, | ga Arrét 1, e gl
drq L—1 s "
Laal) gla | (A Glad
e=) GPN
-
- AU+XET
D1! ) iyl «—} AU+ RT
Al (69 i g Agdndll aad
S e R P




B s Sy 7 il s Jalaal) doa 5 10 -9

24V
KM22
RA2 RA1
—1 ras RAO
] 0sC1 I
sy RA4/TOCK |
'_-:r “MCLR 0sC2 1
— Vss VDD — l ‘
— reo RB7
— RBL RB6 :—I
— RB2 RB5 -
—| RB3 RB4
X103 X2
—
Vv MF
_ b
“ B
v ‘l|:|_‘r-.|u:|
7h
e e+toul ool tlcy15¢
P LA.qx: adsaa:|Cy
S R Q Vs, T [KMg| Vs | Ve e
e'<e’| 0 1 0 0 |a&k|zsie| O 0
e>e | 1 0 1 +VCC | aodia | Gl | 56v | 15v

| S M2 & jaall AeUainl] 5 )s avead: 22
a Tt e

KM21 \\V\\\ KM22

é ______ U é;@‘%vvz 3



PO

'1 R Ul g pasall Ay i ;3:,‘:‘
LB
Lo 1 slay) dad s e (A-0) Sl Bladl: 1~
0,25 o )
g A e dast (g) Al Gauitll) aie (8 Y IV (5SS Ol g YV B 5 0d ) 1 2
01 (0,25¢ Al 0,250sea, 0,5 Japtit) FURY) 485 Ao Jradill 5 Taptiil) i olaa: 3
2,2 1Ay & Ll oSail 5l e 11,80 L jeSH Citndl) 14
(01 (S5 513,01 )| 0,25 42l
0,25
Clalag YY) a3 1:11-JSE dlaad) (S 5 ‘;J RS ) g0 5z
o (0,545, 0,25 delull 5)Ls) bayy 0,25 JK Layy ) 2 AilaY) dady le:dalibF
ot 220ay) dady e laall dals 177
LSaill e a Hhaidea s e (dreadll da gl ) Gl Ja)3 A i G 20 6 18
I
(0,25) 4llall pe dapnua dla jo S
—+ X3. X103
2,25 /T | g 2,25=9x0,25
-I—C 1.
2 |- dD
L/ T4,
¥ 11 KMm21
-1 X38 'l—fC5
W) PN 2 .
+0o
B [~ KM22
+fC3
36 dD
Id
7 || dC
1+ Cp
38
L T




01

; g S 1) )ﬂé‘-\ :96
(0,25) 5SI (ge Js¥) Asdiall A el (bsf status ,RPO) 1Y)
(0,25 PORTA Jaudl 5 sine zeass; (CLRF PORTA) 52!

(0,5) Y48 )5 o gabiall 48 sall o Jlaall 5 Jaladll dya 55 -0

5/1 7iaiall J saall Ll 3 -

0,25
My=U,,/U1=26/220=0,12: m, BIENA e :1OC
0.25 N,=mo.N;=0,12.500=60 4al :N, s sl Calall el aae: 115
R, s Ul alll 4a 5laa:1 2
o Rs=R,+my>.R; ;| R;=Rs-my°.R; (0,25)
R1:U|/|1ZIQ :Rl ‘.—’L“A-(O,ZS)
Rszplccllzccz ‘Rs Lﬁ_}-’m‘ J‘ m,}d\ A slaal) Clea - (0,25)
locc=ln |2N:SN/U2N:48O/24:20A
Rs=18/(20)?=0,045
R,=Rs-mo”.R; =0,045-(0,12)* .1= 0,03 (0,25)
R,=0,03Q ’
o gAY 5 Ve s pdaadll Jsaa 5isi Vs of Laadl IS8 e
Ve/Vs= 1+R,/R;=1+ 1,68 ;Ve=2,68 Vs : Vsi¥xve s e :13~
0.5 Vs=K.70c® ;Vs=80mv/c°®.70c° ; Vs=5,6v  : VS <14z
Ve=5,6 .2,68 :Ve zlitiul
Ve=15v
FaY1 48,5 5 lall s Julasi 154
2,25

0,25:08 ) s

(0,25x8):J sl




2,25

‘;Dl'éﬂ @t\:\ JS dd.\:mm can 16C
Vref=24v ;Ve=15v

235 ceall 5 45)ladl) da il
24/2=12 12<15 Llasyl b=1
24/4=6 6+12=18>15 u=dyll =0
24/8=3 3+12=15 LleaY) bg=1
24/16=1,5 1,5+15=16,5>15 o=l b,=0
24/32=0,75 0,75+15=15,75>15 bl ba=0
24/64= 0,375+15=15,375>15 Ladyll b,=0
0,375
24/128= 0,1875+15=15,1875>15 =il =0
0,1875
24/256= | 15+0,09375=15,09375>15 U=l =0
0,09375

(0,25) 10100000 o Ve=15v JalKall 4yl dadll
(2=8x0,25)g saxall (0,25) ruma iy S

0,25

g=ns-nr/ns =1500-1440 /1500=0,04=4% :3Y ¥ Qw177

0,5

. Pjr=g.Ptr ; Ptr=Pa il cleluall of Ly :Pjr w187
Pa=P,+Pjr— Pa=Py+g.Pa— Pa(1-9)=Py-»Pa=Py/(1-g)
(0,25) Pa=300/1-0,04 ;Pa=Ptr=312,5w
(0,25) Pjr=0,04.312,5=12,5w

0,5

(0,25) Pa=V3U.l.cos@  I=Pa/V3.U.cos@ : Ldaill baa s sai:19x
1=312,5//3.380.0,66 :1=0,72A

(0,25) 1=J =0,72A &} cSladl Cale 5 5 by Tl L5 (0 55 o ) BY) ) Ly

05 (0,25) n =Pu/Pa —, 300/312,5=0,96=96%  :253,4ll -:20z

Ty= Py Q’=Pu/2m.nr ; Tu=300/(6,28.1440) el el Ol
=1.99N.m %0 (0.25)

01

FOLYI Aady e deminY) b0 apaaii 217

6






