duslg Ulnlls @

qunﬂ

(uylod g wlblui Jolo @
U_mp.aJ s

WWW DZPEN COM


https://www.dzpen.com

4

4

g

!

sl salud) lae
O350 (g 3Gl olale bl
85 oig Sl o gdle bk
495 dw dogs 33t :_;,..ok.'m A
- 9

| BB

el ) glal/g palt £ L0 e
021/39-14-64 : SW/ sl

Email:edition. mokhtar@gmail.com . |

2013 b

WWW.DZPEN.COM


https://www.dzpen.com

_,pn_i.:‘j_t.a.,é.gs‘@gﬁumgj@yqﬁ:m;memgmawwm@.m;__mnm
Lo lgSH A g Cailda gl agdl da DU Ay g il
d;hﬂaﬁlele?iJw?hmubwﬁiéﬁlws@#nﬂ&#%w‘&hﬁaﬁeﬁnhieﬁﬂjﬁﬁ
Y Jae S aa ) Jgd ¢ Aguliad
:ai;LiSl'lmﬂq@hﬂﬂuuidaﬁyjc%”wwg;ﬁﬁﬁﬂdﬂwwm«.gl:ﬂld..i]
J i) 5 5N Pt 5 Juallg ¢ ey o 5kl alaial) Gl o ¢
.?Lhﬂigi:\.ulﬂigﬁyﬁ)ak,iﬁg@d#ﬂ@#ﬂ!&&&,dﬂ
.s;;;wmmyujyy@aqm,qm?wué@wmube..l.;.sn.a;:.,gi-
) .?Lg.m‘__,.ai.uu.\%}ayq:fm,mjim?wqmmga:m1emqg§'
ﬁ-ml-.-h-«éisesﬂijlé-n’uu-“ﬁs‘&hﬂqﬂiﬂﬂqﬂ»ﬂMJ&Mémﬂuﬂnw b o ¢
- Jag

sl &l sl ygiaa

s L) g T SN g L g SN Cllaa B Agealudd) AR ablial) (paliial) slhae) higy QUS) P el 4l
‘,U_.:a..::uu,,:a..‘y.},_,bLuwm.uwdmmgi?mastumumcum&,ﬁuai,hs
a5 ¢ Ao piia alad GULES Ja Ayl eabind Uiasib ¢ &g 1 e gilal Jall) 3yl ) (f iad gledd £
L ey Jlarialy 5 &S558 Ay

?L_ssq_idsuuhpm@mds*“m”@g,@‘wﬁmﬁﬂmn@umwnygyymm
i B B ale 0 AMAS (a5 Ja o) Ria

.a..z.mu,ugmm,,wc_mwgwugﬁu,gga&asmcﬁwwas@smwu

3l b g alnd (s giaal) ) okl gh o2 Aulagh A B )5l aad) gl e A ALy phay QUS) aana
i b asadl o g LI AN o Lk OIS o3 A g8 Aaia £ A sl il Aadd g galiall (R sl
so—taiay Idi) G ad gl A il Al il ¢ Al S Ausia £ Bl (A A0 Adud) GUS 5 ¢ aad) CUSH 132 2
i ssian shs ¢ 5 oERA) CisUS ((Bad g) dsmash U alelall GSaL ia £ g pdae S ghd 3By Jarll 5 US4, Gl
HIPY CopE T

gei A 5 Shaglead Jisad ¢ G| -4 AcUniuy) adlii didig -3 delUniny) diday -2 AN Al -1
PEGEIRCH I (R~ EORTN [ I SN RO TR by aSadll didh g —6 A8 50 (ghiall -5

S agie S aas e ) cuf e QS I3 Jlad) B et Gl JST ujadl SN i
e e A 0 Auigll Lawadiall Al Gy 5 asSE 5 A (e g ke el -
LD G s Sdaialy dagail) b gy Alia e el Juadh 5 VT ) —
S sl o A gS dia (S 5 A A (iR Gk gty el -
LR mala e A b e o Atiga SIL (g b Bl -

WWW.DZPEN.COM


https://www.dzpen.com

BVEN P ——————L
'

hm el S pand e *

ilhri . = - v,....?t_goﬂ)iﬂ e
e G il 3ind osal a1~ 07V @ 28E il boa 1A

et v i i e A - ¢
/

S v

: dnad i

o fatt L0 Uikl 5-T

+ addyie Sl s W By Ba ol \ulu-l]ua Iii iu V. By 2al), -" Lu:ﬂ ﬁm * 11

o Rk paatacs 1o ks L ps ¥ lakns $ad o 2L
e

" b gk

B s e B o e Jand e
Mot o B (958 0 o - st (A o -

A o g e A el ] Tyl e Bl i

¢ D

700 R D0wd 07HOT e e dmaed deadl e
i S B

157 ,_.u'l-. ¥ ,..'n-_-\ga»_lw .

Stad A vd el L boal;

LR s g e O o omie Biad a3 e

Py s il g | S g e O L B a2, 0

& == Zi ]

e i
L1 o se Gl G il a2 a0
P

Jaly g (@l e B8
s

« R i it b i st ol e ek e e -
e -+ i e 8 e el * S i, Il

’_‘;Jz.u Q;)L}L::Jl._l u:i_)l.i‘

e

JAT o e Ay i) Ay galy oo

(QCM)

WWW.DZPEN.COM

Uglase o ls
Jall 45y )l sy

i

L“-


https://www.dzpen.com

—

CS—T-

Hdl 8

WWW.DZPEN.COM



https://www.dzpen.com

h.:ﬂﬂ! 5 A g
P'Lﬁhﬂu

—E:t:: N ET R
ADO'_E_‘-,_':_': gk b ghad &l

5Y AN

2l
CSlala sl o Y La

By | I
bl & jaal

1-6 e j
Glaiall B Ay g pal ;@‘S#Jmﬁm1ag]&mqu§ﬂ?ﬁidhldiL}%ﬂjﬁ@ij;ﬁ;; __
: TIPS SV U RV PRCHERUE, TR =

i Baal AU e glaall 0igs BiliSaY) (Say 31" 51 0" sJ,agéfa*u‘ﬂi «..uﬁ.w.uﬂuqa i
C s AY A ol g Jusad oSay Adf LS L " B0 Addag " Basaa

5 g 0T Al el Ldlad Llal < 8 (580 L Lad GULB (e A8 sada s

. Claglaall Aal 3 5

3,93 diBy
Tlinan b gi B pSadl : I

24V 28 A 12 91 pby S AN 8 :
ov '
a i TS A oV
L,r/—J | 220V
220V T o8 ;
i : 1
§ L - -(]\?' ?
| i
| | ® oo | ;

WWW.DZPEN.COM


https://www.dzpen.com

: A88al) Jglaa -2
1 2 Al H PRl
m|[-a| L L
140 1
0| 0] 1 11+
0|1 0
1 1 -
: daadll -3

.Kﬁ‘&(ﬁﬂ!)ﬁﬂlﬂ\j}dﬁt@d\@hﬁg:lh_lgSJﬁ'l
239 A3 s Lad gia Ly S 13 b g gloeaal gasiy (M) 30 e A s 2 uS )

CM‘@M()J}‘&GMJ( )
U.u,‘d‘sUa.d'l'léhUalcgﬂia‘)mdubaau‘ihu.\ldpﬁlulm@lygmdaluﬁ Gaaladl) —4
o itla s AUAS L) g B8 g5 aldady

E S

M Uﬂﬁ1ﬂ1dm7—[———~—r1 QJhaﬂbéh:ﬁ??LhJJ&dﬁh.ﬁi?u:ﬂitm
goa e . ) g1l glaiall Jie ) Jadh Jadaal Allay

Ly T s vy ;

pErs ST Al g g Al A
i el Bl :ul.\._..z:mm.,l 5,84 mjt..ﬂi
(edladlt  glaidh Al g gl ¢ A a B SIS O (S ) e
= 2-6 JSal - oDl A SN B SIAN e L A S )

: Sl Nladalt (I
D (1
1 o 0 Agilaia daglaa Cp i ad OUjiiua GUlla Lgd dp8las Adhia @ 3 08 Bl SLDAY
D DD (e Gulile da g A paie B 903y pand g (28] Cu)
ol N BLEN Ce e Lglidd ¢ Al FDU CLMAY -
- oo 3 BLE) ean ale Lelddn Al N oMY -
A EY o A 5 0ss o 0% O JK, T, D, RST, RS (DAY e i 4 Gaad
Q5 Q onllsia (ua jia g S8 g Jhaa o cBIB JS 5 sy
(Q=0 5Q=1) & (1 Aahid) sl ) Ao s siual) b DAY 058 -
(Q=1 5Q=0) & (0 idhid) Ual ) Jilll s giwa) B DAY 058 -

: «RS»‘!.LA'UJDUM_DN'I(Z
Oalladl 4 saladyy wi‘_pmu(_&ﬂil.wmcllg S (pliaa Al dug gl 5 813 o B ke
"Reset " 3" Set’
"1 Alia) Allad) b gl Jase 1(S) Set dua

"0 " Adlaid) Al B gl Jada :(R) Reset
0 5O (Adhiad Ul b pusiaie) cplalsia cpa Aa 4y

5

ol ol

WWW.DZPEN.COM


https://www.dzpen.com

P (12

3-6 Jsa —ls 9
Jalaal) T A
AR e :
Pl (2-2

Al Aghial Aall DA By, S=0 , R=0
"1 Akl A AW pay S=1, R=0
"0 " Agihia) Aad) b DAY pls S=0 , R=1

((OHiSia e o Juani) D pe Ala S=1, R=L

Aida) s (32
RS Jalaad o ) sy Q zosall 4d) el Aad) Qe 9 Q godall Al A Qp &

33

Quiiilad) £ Aall Ala g RS Jalal) Alla 48 j2a g Qpyp godall Aad 2

: paihall ASaY) Jgaa S | R |Q.]|Qua _
S | R | Quu 0ojo0/0} 0 }( 5930 Lighy )
00|Q B aEE T
o | 1] 0 1|{o0|0] 1 }(1)&.@1
1|0 1 01 s -
171 ) x o 1i0]0 }(o)uuus@a
g1 11180 .
LT o -
a8 pa po Alla
e 451 X }
: Qpap Awihaial) Ualaal) (4—7
R 00|01 11|10 ' QR[00 01|11 (10
e | iz il
0 .E:Il x:| 1 | 0 | oo X
1 [10]xi1 _ 1| D)o jx @
| o ' . e
‘ Qn+1=.R'(S+Qn) Qui1=S+R-Q, ._
e il g Sty o ilaiel e

ﬁ=ﬁ(S+Qn)=R+‘S+Qn) o Qn+1=s+§.Qn =S-R- ¢
: : ..
Sl o

WWW.DZPEN.COM


https://www.dzpen.com

Dol

4-6 Jel

P el bhial (5-2
>t

6—6 Jsdd

) SR S il i SRR R B 5 e
wﬂw?qu.AS';?a(NAND) J‘i uhl_g-\llJLn.nubRS uﬂaﬂq.nha-d!ﬁuad’lkf

ok S ; | B QCJMB,,,MI
2 Soll ] - e R .
i R T R IR %,__...I L]

Rt gt s e Mk
RS i 50U Gl A Ae ) i) Jasi

— 0
0 gral o _ 8-6 Jsil

8
S ol

WWW.DZPEN.COM


https://www.dzpen.com

: UM aas o 0 RS DAl sk (¢
Uy S 7 Aa sa )ﬁ‘l’il&h&dﬂslé&h&jhﬁmu&m&m‘hﬁﬁhq&

. gualadl t.:i-\l.\.u\' ‘L‘u.u Jas ---_-:
+5 Vv E
I .
;
. ; 5
L - H | 96
Al Aadlly Q gosall Biliay Guay RS DU 513 Jarlies 5 ) Cila of ANSEY) 530
+5V I o
0 1 2 1
5 = o2
Rp— B T
Q : 1 : i
i ' 10-6
bty t5ty :
T duial 1 NG
.-(@ﬁﬂi)&swa.}uiw L};thM'Iga‘aSa.u‘uthp&_’a
lﬁfa_uaﬂ Mm‘ﬁé‘)hﬁ‘;& LG&QJ‘L&J@LA&“G‘M
e (H,T,CK) — ! jan y s
1 0 simall ., Clock ) CK « T(Timer ) « (Horleg
‘0/_/ Jr\i 28 ,}, I‘ ( ) « ( b
Saclall dguall Al dguall 11—6 Jed l ' l l I l I ’ -
" '  delud) § udly asadd o
Skt i) i [FA)

T i Tt s 3
AL am‘,u.nem s i At 3l Sad) DA Aol 5 La e
)" ki s giuall "1 ki) s gheall

B TQ e =
T g e T g e
AU Al aie dslud 3 L3 i saclall dgualdl dis dslud) 5 L3
MI@M‘@”‘)&.\E) Mgﬁu&di@”ﬂ&)
(70" ssiunadl N1 ("1" s siad) ) O :
9

“ " |n

WWW.DZPEN.COM


https://www.dzpen.com

: NESSS 3 Jal b)) ..ial.ﬁ! peeeE ]

i : NES555 dausial 5 jlal Jlaniab dolad) 5Ll (2-3

el S B Gdle Jleaiad L) Ge o cldadl) alge o Jsaall ok sae dlia
NES5S5

: NES55 dasaaiall § ol cubis e

I
: s ’ i |
. | R e-!
B
23N “.:_. .:/ ,:h_j.\-\‘
: R L
13 Ve '-‘—'_!-i-\“‘ IMI"j(
5 ‘ > 5.5 = b7
o £
ri= 12-6 Jsad)

S
ov [ @ 8]+ vce
1 i
Déclenchement [2] 10 7 | Décharge
Sortie E lmu E Camparateur
et =
Remise a zéro E E Modulation
13-6 Jsa

M@&cRAZ Sl ) 3ale) ga RS GO Jilaa B clasady o jlia e 5l (§ gial
OoBa IS Jalaa gaa) Glbalind o Jaad 3 ‘ULJL&MHLAJ“AH}'AWMJ&M‘JAMJ

Vee DSyl e Rl jae @
AN A b AS B A8 of (a i
- Ve=Vee « V=0 V
. 14-6 J<&) Vee 5sicad Ri+R; s opadid) b 484 fag
: ) EA Qlild « (2/3 Ve ) duai ¢ A OV s
Al a8 ) e Jakall a9 (0 V) i) AlaY
555 AL : (13 Vee) duai f A 23 Vee)em R, e éa.ﬁ-l* :
UL e Jalall sy 5 (Ve) bl Al ) 7z Al il
. 8y gal) JJSJ.!]JS&J th@&dhm‘g
5 1 P bbiadall e
S 15-6 Jea
5E
— t

T=(R;+2R,).C.Ln2

T=t1+t2:
VCC u‘“ 2/3 VCCCJ“W" .bl__)i:i [EZ B ¥) «2/3 VLCU‘“ 1/3 V(’LC}&W! Maﬂj t

'T' gaAVS LG s o

t= Rz C.Ln2 3 = ( R1+R2) C.Ln2
T=(R;+R;).C.Ln2+R,.C.Ln2
1 1

f=—= | I

T (R +2R3)-C-Ln3
10 :

S

WWW.DZPEN.COM


https://www.dzpen.com

- Ve 4330 g oo Jitwa T 50 2 &

:"RSH " <&
16—6 Jsi a3 5

(e RSH oD

R s
CLR QPR

: aSald gd RSH & T S RSH

8 gl R 5 S — a5
i CIR 5 PR o s

by

<l

o

CLR CLR

PR BT

s Q S

o

_Q R

I

-]
2 1

: el il (3-3

: " J\r " ngﬁj-.ij‘l ]1 - {11 ..I . “ o

-

wn

Lt'
*

.

= m
o

o R o TR

O -

QO =k

.Od

Sl b

A4

WWW.DZPEN.COM



https://www.dzpen.com

JK T odedid) (4
RS <Dl A 3350 sall (4 jna il ) de slaal) Alad) Cidad DAY 132 paa
P g
K 9 J: osal fia Gilidaa @
(1) laiadl a3 gl Jada: ]
(0) Ldbid) A B assl Jasa: K
CLRJPR:(@Uﬁ!bﬁ!gpaﬁmu)@hl}a#&-ogsu ]
(1) dahaiall a5 gl Jada 1 (PRESET) PR
(0) dgilaia) Aal) A puash Jaaa: (CLEAR) CLR
' Q30 Gladsia Gpade @
(Aol 3 LA) ) @ asadll JAse @

: Jg—a N (1-4
?SQJBJKG_D@ :#J:’JK%&E
Ol e JK D s Hy JK—=dja o H o JKpaja o
CLR PR — al 5iaY o CLR sPR — gl jiay o
PR
PR {’\
K o e | g 6 T — e )
CLR CLR
19—66&3&“ . ! ’» k| (2_4

Al Adhial) ety ooa) Biay  J=0 , K=0

- Al Adlad) ClS Laga 17 Agilaiadl Aad) A B pay: J=1, K=0
L AR Aad) cuilS Laga "0 " Agilaiall ANal) B DAY puda g =0 , K=1
VARl Al D) sy J=1, K=1

ol L MR e : L djall Juia (324
' J K| Qu|Qua il
J K Qn-l-]' 0 0 | 0 0 HM L
- * 'Lﬁhﬁ
00| Q. 0|01 B e s
TENE. 1|0 0| 1 | (1)inay gz
1]o0] 1 i0 11
1]1{Q 0 LSl 0 (0) Al A pagll
R
1|ile] 1
SR
12
Hdl ol

WWW.DZPEN.COM



https://www.dzpen.com

) Jlarialy Al asanatl) (5-4
: (NAND ) ki " gy "

K

Q) 000111
o oo |a i
1 |[D|o|o|@

Ol

+

CLR

QIJH

21-6 Js&
; : Ty r B

? A a3l hladal Jagi -2 ¢ paalll 12 ol
vt , 22-6 Js2
i o—=

__bn
K oL

P'D T G (5

:a.bgll.’il‘lllhgjha_.

.anlijJu?diaJQuMDdsu:@&u .

- Q 5Q uasia o
.QEJ&usL,J}Dds;‘J;g_,:nA&g‘lpmsJu]aw@wdsm

WWW.DZPEN.COM

SR



https://www.dzpen.com

23-6 Jsad)

1 Je=al (1-5

ol Ha D 08

PS;:J:\D\_.D@
Hs D—odia
CLR 3 PR — w5 ¥

155:\33.1])\,:55
H s D— oalRe
(,Tl:ﬁ_gﬁ — (3l e Y

PRI PRA
e e Q D b s - e Q
b 3| =E—P L% H—D =
CLR CLRY
: Aghial sl (3-5 : ABdall Jgaa (2-5
D H Qn+
=TT e
TIT 0 I 0
L E L F T ETETT AT, v vl 1

e,

D il kaladall (4-5

SR B een SO eSS K

Q-n—I»" 1 | | ! i
i | | i

ars | I
i

e T oA (5
Ala i 1 AN I H Jasal e Laie. T (el 53 oD 2 (H=T ) H delod 5 LA pal
AL sl g A Bty ¢ 0 Al ) Jaad) e Ladie . g A

-4

 AAdall Jgaa (2-5 =l (1-5
T Qn Qn-!-l —
0 0 0 . Q
0 1 1 " 1 T > —
T (H=T31. . Bl
1 1 0
0 d | 1 ¢ dghidl Usaal (3-5
o]0
‘ 1 | [1]] o

Qn+1=T'6n +-T_'Qn
14 '
o 5

WWW.DZPEN.COM



https://www.dzpen.com

C Jlatianly Alaial) asecatl) (4
)C (NAND ) b " gy " iyl 5

Yo o
T :
23 25-6 Jsal)
EiESE o
-
T4
L e+ Bl

-

: AL 8L <ol el BB
(chdand) Jia) Juaidl) GO gf (cDlowd) Jia) Slabaaal) DA L guadh 77 Uiad ciliudall] S &
ekl UBBa 1)) il 03 (5% 0 RS QYA 6 JK alall GBI (e Leguadliiiad Say (280

276 Jei) DB RS " JK T D&

"D o3 s RSH ' o3 "D G2 sy JK

J=D=1&

‘—D’_LR____T"' Q —D‘"

# T " RS 5" JK * o33 Soom

0

15

Hpdl 8

WWW.DZPEN.COM


https://www.dzpen.com

D o Lils " JK o

T D s

+¥ece

H p

J a6

K 3

<l

D e B

28-6 Jsdil

P Aaadie Ol o JSA Ao Ay paall clMA) oo Alid

A Jsaad ey : CLMEL AT an)all (6

DAY g 5 B aa e
" OeBJK ae 40N dgaally aai " PRESET 5 CLEAR. 74112
" OB D as Baslall gy afai PRESET 3 CLEAR 7474
" BB 8 D g Saliall Agaalls a$ai 'CLEAR. & jida 74273
"B ARS 1 pla sl Gildae BB T ) pla gl Jiae ol aa | 74279
' &ldE 6RS ae 'CLEAR. d jida 74118

P ldaead) (T

JSE e g abeal) O Alada o Seadie Gluad Aol ol A Aaalf 5ae & sadl dddig aa g5
c Al ik e LT Jad s o) Jeaiall ik i B A3 Y s Cura aal

a-mwwﬂ [lwmﬁ«a
S|
LY - “; -: ‘: %
e t
DS Pl | AR Pt |
Do(deteal) Dy (A)
|[wa] |
L i
Al (2 4 s

30-6 Jsdd

e Ao gy Al gl oda FEa3
(29-6 JS&l ) adail) sl oldii: Jla

Adaiilal) Aakil) Cijh (e Ay gudal) Ao jad) adais LalS

cdad) Jasa o gt LAY didag il

Y

Fk— ;.t.ﬁ.‘: Jape O Lﬂ.&nﬂjl:EJu! &

i L hulE ; Al ase
.J_,.t._.ﬁ | om— ﬁA'.nl.n}] | ol

: M_)J)ﬁ:ml E.n‘gh..u}l

L

16

FSRIINC

29-6 Jsdl

WWW.DZPEN.COM


https://www.dzpen.com

T ks g
e BUaral) Ciliagdl) sae so Lgildh g LD Ao gana (ha Al gSia Ablad Adhaia 5 )3 (0 3 e 43
Baag ke Al ((sgiae ) Ala S el B LAY Al JS . L 3 L) J A A

s AUl Chaaal) (ealan

G ailadly Al ce = B

c03e Janl) ashaioy s bl g8 (modulo ) "N daad) (42 5) das @

(90 Bt sl ) s 10 s AiSey 10 335 5 2

oy (N) w8 9l (n) GLDAN ase cpuatl . Sl 45 g<al) CLOIEY Siay Adagi jo ) &

2" >N A A3y

Ll ) Laslal aall 5% o (Say taad) AR b

Uil e b o Uial e Sandl 06 o ¢fay taSadll Ai ks @

Aoyl (udi g aSadi g Lguiany pa Adadi o CLDIB (1 A gada (8 3L 8 1 (el ia) S

. bl udi B g aSadl) :

JS o alanl) Ly Gl Lgod aSai Y daall ACEa)) LAY ANl oda A1 ol ) Sad
- Gl COEY 7 A Ah asady DB -

P S L R

 E Al ASa | s Ay | Agead AN ) aslal eS¢ (el i) 3l I8

Q gelal || asliall Agsally Al 5 L) 4 S of oS
_Q" —g_‘juj J,, :dew'ldj.;:_..l!%m&!ﬂ‘:‘.,w i a3
G g lal T
Q A% | 7

:ALAS B g8 (Al DU daad) (159
20 N s A N-T () 0 O aay ¢ ALalS 50 N 325 (el ¥ 32
JK L8 Jlanials 8 835 Al 3N e Slad) 2 IS

Q. Qs Q. T A b
0 0 0 0 < AU Agually afad &id
0 0 I 1 2">8 = n=3: cPil se sumss
g : [I) 2 70 Oe 28 wajidae ¢ daall dBGal) Jeas
[ 0 0 3 PR
1 0 I 5
] 1 0 6 :
! l ] 7 1 Akl | Al '
31"‘6 il s!'p -
{ 1} = o
Ja : T
H - q>Ck DOk
i ) . G| — i
R TR
B e J

17

WWW.DZPEN.COM

...
L |



https://www.dzpen.com

LA ] -

L S
¢ Bacliall Agally aSad <3 D LB Jlaiuly Chbead) Saadf udi e

fALlS e 5 ea Al SDU) Saad) (2-3
UJ.GJQEII,:OJ}NMlﬁéﬁJN-IuJ]OQAaﬁcELLSJ‘QE-SJJJ-_IN L3 5 Gl ey dac
- G Jst ( CLEAR ) isall jla i Jalaa

cbelall Agall afad i) D cldl Jlavials 7 Lo Al N N jlad) : e

AT ﬁ‘ 2"27 = n=3: cldi se oyt -
e ¢
| %c .%B %A- 0 (110)6 9 (000) 0 cha 325 7 3358 dae ¢ saall i) Jgan -
‘ 0 0 1 | : Jalal) e 201 (000) 0 b (111) 7 A s
lo|1]lo] 2 .(CLR)
i 0 |+ 1 3
1 0|0 | 4
1 1 |o| 1| 8
| 1 1 0 6 - ) | I —
/ i ‘ P 5 “,.ﬁl:l.l.d H.ua.nﬂ
Q _ l‘i QL:}
DAQ, Dy Qg ; Dc Qe
H—E Bk pCk
Qa _ Qs Qc
™ Ti ' R RAZ
33-6 Jsa
1 :
Pl

WWW.DZPEN.COM


https://www.dzpen.com

= . uujh.hh&dl -

0 e e 0 O R
QAT

| » I

1 AN e She s §

e i Sl o

LT 0 1 2 3 4 3 6 0 e

34-6 Jsib

T
¢ AU Agualls afad @il JK bl Jlaniuls glad) Saal) (ds jad

b | PR

¢ 741874 5 )l Jharials asanalll jad) -1; ;
¢ didal) Jgaa Sl -2

8 @l (a3l Bhia) auji-3

¢ asaail "l%\,@uu’” ) —4

35-6 Jsd 0 E[ Qs % Qc
DAQ, ""'i Dy QB-**-: Dc Qct—+
H————-~>Ck__ " > CEE_. | >C|_<_
QA QB Q{,
R R R

#
”

Ly Raz

: Aadia ci la JS& Jo cldlaa (4
gy O Lagas (B gh 4 QYA 5 A 5 Aasie e g
(4 bits ) <4 — Al 3N A s : 741893 |, 7415293

dngJJﬂHi éhhlljaubﬁ4t,£p§5@ag|mg Gl aad) C):‘:WO‘-'A!JJS:{.LA

- 8 (e Aanddly aal) 590 rand Cyay (B gh 3 — AU e 2 o auld s
‘5*&:"(‘:'*4_'9’5Lﬁ‘lﬁuhm')-psuhbﬂdmu‘JQ;EJuuB&m
CA S ol cias

WWW.DZPEN.COM

il I



https://www.dzpen.com

74L.893 366 Jsal Al gla Yl Jhlas
wh (741893 i 7418293)
i & | ™ "Ro(D] Ro(2) [ Qb Qc Qs Qa
1 1 0 e n
- | I
S oiv2 2 Qu "Gl B eal¥) A an " ) ) ot LS

Aakad 48 I oy 5 4) Adadl) (5 gabua HUALY 120 o A e

2 Qo
- TALS93 gadia dany sl ol Jarti 18 . 2Vl e
Div A . LTI 5 2 "
> 8 Q- Gotiall e aie X ldi Jga il g sl fLEJ a2 oo Jaadl 1Ay
11 Q:}

37-6 Jsal

74L593 74LS593
CTH CTR
Ro(1) Ao(1)
& CT=) Rl 3 & CT=0
] RAZ
S o W
....._..> Div 2 2 Qe CKAT '-> Dy 2 2 O
--Qﬁ' - d QH FH_D_
' > b e a8 CKB1 + > DIV e 8., Xc
'||Qp,1 i e =
d l B1LINIFEN I
38-6 Jsi Gel8l 308 JAlae : CKA ,CKB

C:J]"'“n 1 Qa.08,Qc,Qp
Shallpla ¥ Jalsa : Ry(1), Ry(2)

20
Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

Lt a9 - lagleal) (3808 Sule aadiad g Aadlail) Alatal o a) £)oil aal edauy 3

‘dyaﬁ@iaﬂ‘a:‘}ajsJ:Ll‘gs,ﬂé;\h.u'ljg(bit)Jﬂ_gﬁng@ﬁQSﬁﬁi@iJﬁww Roy
au,h.nc,g_;s:ax:é}asﬁ:\seﬁw@m,;Mgdﬁu;wmmmjﬁ1ammam k|
. B b da 5 i G|
CAal Y cdla — ) A e i el
B8 M -
P O] i Bl Ciieat (1 c5
(S o s ) Al slad) =
(gﬁn;ulcJidum;uh)maumtd,u&_,h~oamgﬁ<: L
.(8J.iﬂiub3iduluﬁ|uk)au;l~dl€m3.‘igﬁ<=
(registre a décalage) : 4al J¥) <dac (2

b o Uy ginl ) o LS jatl g Slaslaal) Al Jaw g8 dal 3y Jae
; Miﬂ;ngl@&ﬁi@ﬁ@imm:MIL,Jp LN Jaw o
» ) ) Bas) g Ay A glaall ) 35 Aulagll Gk die ¢l Y AW e @
A Aagladd 2155 Al (g ke (el ) i cpsad o) i A Y Jaw @
S (8 LgRakl dlay LAY COAY 3 A3 3a) A gl 3 (St ) s el ) Baal g
Qs R - da¥ oy

i i K= ‘=
? | .5 TR a8 Jlarialy (o) ) AT e Jlad
- . | : fudoadt L# II '.":l‘.! C&:’ n.'— - % {ém h.“d] ‘_

o
MJJSBQ)LHIQJ!J&AM@SJ*M%MIQEMMIJ}&AU}:
A

KB=0 N JB“" e QB =1: EA!'JVL} JAYI a QA =1 C’L—J I:‘! - |
Ke=1 5 Jg=0 <—= Q=0 : AalNG Y w Qp =0 s 1y =

- e

Ke=Qa , Jg=Qp |: Of Ei—tind

2 gl EJ}J&,&J%@S;,MEAIJ“;’IGDL)“%:iﬁiJ“@’lQ}l@u&iﬁi 3
(& A T3y laadedi Joda 93 Jau - MCJJ-‘JQJ“M Jdsda 93 Jau -
S A TIAY S Jsaa 53 Jaw - i £ 985 & J5da g3 Jau -

il m g A g Aadud JAS Jaw @

l e ) ) SIS [
Crag Aal 3 Sl dal)
Décalage a droite Décalage a gauche

4 39-6 Jsi

_&.ﬂ.ﬁp

WWW.DZPEN.COM



https://www.dzpen.com

" A 5 Pl SRS e @

e~ 1] [ [ 3=
v v v v v
Sa 3b Sc Sd Sa Sb Sc 8d
Oz 4al ) Juay dat )
Décalage a dioite Décalage a gauche
40-6 ds-udi

c,s")“CJﬁJu“J“(lPJ Jaw @

Sisa | 42-6 gsa LS T 5 B IS G o
Ea Eb Ec Ed
4 + | Ef EE} Ec E%f Eia Eb E{i: Ed
’ ‘ I G .,v..m______*_._'!'__!.... +-——— ’—v ----- l -
.; l l i <4 | i
o ' :
Sa Sb Sc Sd O Aal) S Aal)

Décalage a droite

Gl

D bl Jlasialy ulad 754 5 Sladed J5aa (4 bits ) < 4 — e 4ol S Sl
¢ Algdl fame £ ) € Baslall Agually asad

: J—al)
Jsay Seral | Sema
M l.. - D Q> Data Oul

Clock
lnput

LS ORI o]

SISO Shif Right | 436 Js&)

: il faua *
Jaaall Aol £ Al Qs @l DA & ia Jiay 5 J¥) BB D Jasal e e glaad) J) piy

mL.U.on:n.dluha.ipyDw4wuﬁ.dlumqn;dua$ﬂiuLMMJ‘idMil&th
JLa.Hu.HuLaMhlﬁ',_sJaiuhauMJ\(_,chhu(sJa.i

) BE T

JK @b Jladals o 8 7 5 A 5 (Al Jgia (4 bits ) i 4 — coa da) ) Ja o

¢ @ gal a3l Bladal) Jas) ¢ ALASS laa 7 pd) ¢ ALY Agually aSad

22
Hdl o8

WWW.DZPEN.COM



https://www.dzpen.com

44-6 Jsa o S

[0
D

K __aiS

B

= I

‘%.M@wma@4¢gcu¥3¢uﬂuu¢~madsm@m,u
W AY Saal g A ) U g 4V z Bl e Bagaga (sSS Jadd) 10 Jala L dag
el Jada ' -dé\-ud"dﬁ‘ﬁ F
(CLEAR) —J L. e

g
>
ﬁj

_
Coal ) ciliags ¢ Mm a8

Slagedd gise [ B2 EoT

PSSl Jlatiuly dadads £ g8 5 (S i8 Jgaa (4 bits )y d s e dal ) &
¢ ALl e ) €3

X = A Jgaa - ) 5‘-
T '
ﬁ rn'; D, P, ()
: . 45-6 Jsal

o, b ol iz A

ehidas PIES Do P ok oK
-5 | [ B ]

t Jaadal) o .
el e Lgal Y Sliasi 4 ) gliny g Laslealy dindl Saaly Riad ) dand) 1 2
g X la) Jias Jad 158

- Aasleally Jad) ((oadi) dpand 3 X=0

- Oradl) ) Aaglaal) da) ) 38 : X=1

3 -

p28 JK b Jlaniuly (o 508 £ g8 9 o8 i Jia (4 bits ) 4 — e dal) Jase

¢ AL Ay
¢ Aladd jaa
23
e (R [
e wne e 4 J° V-

WWW.DZPEN.COM


https://www.dzpen.com

Plr}trée série tdaadie & iy J8d e cdlad) (4
Décalage a gauche 553 Aal YL cdlad) Gany T

Vee § I_L‘ b Qo5 Qc £ O ¥ Oy CIR H{EH 'l:‘:“J s.JL:I-Hii :5A-I Ji-‘l-_l-a,_d]
e 1 | U £ 31 wandl (sl Jse Jasiud

. 4al Wi

s Jla

) 741.S198 ( circuit universel ) 74LS198

46-6 Jsa

Sl) a QA b Qn C Q(t d Q]) CK GND . : 4-)5&31 g)dﬁhdﬁ\ ] _)l-'l-ﬂ a..th
it b ey ' el o gl oAl e claglaall cald -
Entrée série . ey s 31 &J-i:\-“ e e glaal 1 k)~

Décalage & droite ol gl Gy e glaall da) ) -

: 74198 5 ) aids g J oda

. Entrées ' Sorties iy
e Entrée série | Entrée parallele
il Gauche | Droite aah | & Q.- Qs Qn
L | XIX| X X X X L - LT
H X X| L X X X Qao Qso ... Qco Quo
H HH|T X X ooh i g b ol
H LH T X H X H Q... Qi Qon
EH- LAH] 1 X L X L Qun-... Qv Qgn
EHH LT H X -] X Qsy Qcn ... Qun H
H H|L| T L X X Qsy Qen... Quny L
|- H I" L | X X X X QAIJ le e Q(}I] Q_H_i)__
. I
€ 74198 514 Jlaninls Audii g g A 5 0 80 Jedo Jluw Aal)) Jaw Jad
' DAl Y o Jlaid (4
Dbt Moo (1-4
47-6 Jsil i (
Q, Q, |92 Q,
& a o I a
- PR &4 . FRE FRE
Dp. Ry By Y W By 9

— D ck D CK D K
L 1R r L l_ LR
Clock b - t" Q

e |

H,ﬂ&i}@p@gaﬁ&,(@Jsu)gﬁaemds&ubuﬁmydy,:@;dmww

24

Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

P S0 s +(Dy ) ds¥ BN Jisa (Qs
C ol g0 JSd e Aa) Y Jaw Jida e glaall JU) Juas AAINY 5 2040 el o

48-6 Jsi Pl haladal) DAl 3aall Ziasy

o FLLAFALAA NS (amT oo
WL 990, ]0]0,1
e s e e od S 1 |1 [0]0]
e e e SRR PR G I 2 [0 [1]0]
0= L Ll T
e e i L4 (o Ton8
Q) — . ' 1' j
[! H H 'I 4 1 i E i ' n,@hiiis.ic.!
o
T N8 S0 S e S s o

s ; D) St e ) A (2 _.
Q3 LAY COAY (gl oAl O lae La Alal) g Ay ke Gl () g g S 2
- Dy Js¥) DI Jhsn Ja g o

: gJLﬁ'l Osmd g Ais A

49-6 Jsil
1’

lnnnnnnnnnnr- ' 1 g
T 1Q0Q1,Q2Q;s otiall e B

T > ?&“&SJL}:’J&J‘]&
I . _
T >

25

-

WWW.DZPEN.COM


https://www.dzpen.com

14gad | 24gad [ 3igaall [ 440 | 5igall | 6igua) 7)) | 84guall | 94gua)) |

Du: Dq]= D.[|.= Du= Dn= D|]= D(|.= D[|= Dn= D|)=
Q=] Q=| Q=] Q=| Q=] Q=] Q=| 0= Qi=| Qo=
D= D= D= D= D= D= D= D= D= D=
L Q=] Q=] Q=] Q=] Q=] Q=| Q= Q=] Qi=| Q=
D=| D=| Dx=| D= D= D,=| D= D=| Dy=| D=
Q=] Q= Q=] Q=| Q=| Q=| Q=| Q=| 0=| 0=
D3= D3= D3= D3= ' D3= D3= D3= D3= D3= D3=
Q=] O] Q=] Q=] Q=] Q=| 0Os= Q=] Q=| Q=

5B sk Bk S aal B asadl (3-4

B A

P (516084 ) delaia) pdiaa gl 5 (50-6JSED ) 3 ki 5 ghai o el b aSadll 5 fa ol

; . =] Kk
L Al da 8; Gk L! s
CK —p> (@) ila Qi. adiias Lz & yaall
;' SN 74LS75 Q, delauy) LS 5 shad § slad
L J 4
50-6 Jgéd
+."-ICC ;
getl.. oPTi -
10 / P v | I
Ql H\I 24V J_} !n 4 ' {
T g s
> 1 _ir M~ s
2 24v T 7] —
51-6 Jsa Xl L
HE v .
Q; L ;’:* 24V (L ; '!'C" . ,J =
. T
i SR lF", { S3
) {4
Qs s (‘L v
T 3
e DA
¢ il £ 45 4 ¢ Lkl g g -3 ¢ lail) aae -2 § ekl e -1

¢ O Ag 3l 5 ghall -6
¢ Jad) by Jasi -8

¢ ALdS 300 DA daal cldag s -5
¢ sk (el Jata Jasi -7

26

Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

Nsb¥) a2y a3 8
? il Jaudl 7 jda Lo jaal) ) gl | Jalidl N :

Q| Q| Q|Q L [L[L[L T, | T, T,
IOUOOIIIIJMWJMM

52-6 Jsdl M 1_

J &‘Lud-i&uh"b"hh_sékﬁad&&uh"a"Sauoaneﬁ@mJahﬁi
A e TPyt py g gﬁbgdiidiwsguﬁ%sﬂﬁiuﬁ;ﬁ"h"J"a" e
sle gl ede Ay (e 25 5 s Glhii " b il ad e, adigh A Ol ol (s a

O pall Adand g9 dduls g ahéiﬂjwlwmgégwé@iﬂemﬁi l:ih‘n,ﬁcl.'n.:' £

27

Mﬂ“_

WWW.DZPEN.COM

0 e e |


https://www.dzpen.com

.uaﬁmmymﬁtuﬁ]ﬁdﬁm:@ﬁ(l
D cDlagall g gl (2
Pdedl Jase @
- JAad B LAl Gk ey e t] @hjihm"]rld}ﬂ;jﬂcﬂisiu}ﬂ

tl
| i S ——————-
———————————— >
Jnﬂ]d;::_\.t'l{‘}q.\ [l Onjh

tdalyll Jase @

Jasd | e e T N A te

T e e e e — T ey,

t cdadall bt (3
- : o2 : RC 48 Jasialy Alajsal (1-3 -
aﬁm&‘]@mWm!@gw%c@&&ﬁjoﬂgb%w!@&ﬂi1:-.“.43,1
- A Aia) 5 R ) A e WABEY g Adges Ala
his..é..ﬁgm(.:dah.u S
(e @) T=R-C g  Ve=Vee[1-eRC) ; diicay g dten o
Ve=Vee-e™RC . diicay pyis dlsias o

28

Hdl o8

WWW.DZPEN.COM


https://www.dzpen.com

';_
s bial do 1 53-6 gL b Al " ) T A
- ) a3 A8 gall’ T "Sal Juali sy "d".h,..::
A e pdiaay Aagal) 5 0 Janiod Sl 2d

Vg s Sig Jiay

§ el adnall a0 sa

*’todau!wwhr-c

¢ t=3s Jallll (aj Ao Jpanll ' P daglial dad
S e dﬂ.}hﬂmwﬁi

MA 741c :adiadl

Vz=81v Dz :BZX83C8V1
C =100 uF

R, = 0,68k

R; =10k

P =47k

Rp = 120k

Vee = 12v

54-6 Jsa :
Al Sl Vg i) s S —

Vz (a8l S e Ve gl 4jlha : laall adiaall 50 -2
Pt dall) a8 e 3

—t

VorVop TaalPTRIC g —mb o f Vo
(P+R2)-C cc

J [t zw(P+R2)-C-Log[l—

%35dnuleL,J=M i ‘Lo_gl.i.n.“ 4

P+R2:- to v = P=..__..__tﬂ__v____R2
A Z
CLogl1—-2% C:Logl1-—2~
g( Vcc) g( Vcc]

P=—— 2 ~10-10% =[P = 16700Q = 16,7KQ

8.1
100-107% . Log| 1
"g[ IZJ

Tty " Jaall S e ) Glea -5
P=47KQ Luic ty=tun
Vz

tmax =—(P+R3)-C- Log(l-T]:tmax =—(47+10)-103-100-10*6-Log( —%] :
cC

WWW.DZPEN.COM


https://www.dzpen.com

: NESS5 daaxial) 58l Juasialy Lasad (2-3
: NE555 daasiall 5 jal) (1-2-3

" NESS55 Aaatiall 5 a0 Jlasiay deLid) 5,0 " 13-6 5 12-6 Joil oz
: NES55 4Aawaiall 5 jlall Jleatials Al gaal oY (2-2-3

DS A -
Nl J
R §
L i |
! 2
e g e T I R 0
TV ;
¢ u Vs
b i | 0 i R R 2
5 ;' Pl s i
B 4 et | s
EJI' : BEIEET R T Vsellﬂg_-—‘_ : g xrs
| %] | e e
e e
? e 3 10 nF
9] o = B |
ssogy Lo ]
P ARGAY Jgaa -
_‘i o e ‘ Q [ : |
[ Nau | Vaea ‘i R|S Q ¥ “'5tJ5-¢) Jadadl U | & Al Al
'=: ot e |: | | | = Sl "‘J - |
| >23Vee J<13vec 1 1] 1 | o | sieas | 1|
<23Vec |<13vecfo 1] 1 | 0 [ ssase | 1
|L>23Vee [>183vecf 1 o] o | 1 | ~ T o
| <283 Vee |>13vCC] 0 | 0 [ G atad | fajo ey [EFTRETR] PV TR
| | | — | 4_._. i et ol J

Jeaddl) s -
Vc - Vseuil : Bady

b Jaldl 5 Vs=0 zal 55 Ve 1/3Vee Jsdal Gg: s alida) ) Al e
.s,mﬁ.uimu.bg,esﬂiuj:ejvc=vseuilzov;Mgicmmv

Jogana Jald) sy 5 AoV )z AL et (Ve < 1/3 Vee ) Aasd qukiic
:MingccﬁﬁﬁthﬁdlﬁMﬁgéCWlig
VC:VCC(I__E—URCJ
Ll Vit <2/3 Vee alaba cpaddl) 3 A8l i ((V, > 1/3 Vee ) e L) Ve Lasie
ﬁ@ﬂigémm.ﬁ‘UL.J:.MIMJJL‘:W(_,JJEJAﬁHcZISVCCUJ}Vseuiqu
Al g dad (Gl e 55l S g Auihany) Aa o S s OV Y Vseuil jay g Jadal

30

el o8

WWW.DZPEN.COM


https://www.dzpen.com

M$* : &

VS—VCC'IJJJJCJA.JUAMJJIJ&JJ Ve
- Al B Al Al T 4da 5ae A Vec e
: 1/3Vee
T Jaldll g wlaa, - - ,
QAREI.QJMIJ,SC:LEM?MCFJ:T Vg
. 2/3 Vee Y OV Vee f ,,,,,,,, .
o 1 Y —
Ve=Vee|1-e RC |=Zyee— T : :
3

Ivlﬁi o H
Vee—(Vee—0)-e RC:;Vcc 3 _
ol :
E=RC.LOg37H_y. 56-6 Jsa)

- Al d3a 5 Vee s oe s T Jaldh) gpaj &

. B Basaa duajsaa D1 Hsal) A za gl 2 ALl 5 L liel g

ddad 4 Lizl)
*9y ) _57-6 g5 e =
R1
8 765 R?
U1 10 k
220 k Si
1234
B3
CI. ‘1“’0
10 uF / 2:v DL _ -j— 10‘73 <1 mcznr
LE>1 _;_ T T
[ = " b4 .

58-6 Jsi

Jdi s

- LW o Lol g Ul Jia 58 o Ll e e - <
Dol dany dla ) (1-3-39

31

Hpdl 8

WWW.DZPEN.COM


https://www.dzpen.com

D avaadl) oS eRadad

Vce
e
o | J
_— IZ'\
- >H
o R
- K RO
¢ el DU Haall lalada Jasi ~1
@8 sall ‘;.n_).]'l Jalad of oSl
T4 N :

- bl A gal Cral 301 B LG g0 A T,
e ?T],Tz,T;;,T_»; Fhas 13La -2

$Tp AN M) £ s dilida e (0, 02,05,04) Jaldh )i 5 e £ a0 -3
- £ B B, Jialih (a3 5 e g sl ~4

¢ £=2Hz 45850 05 5813 ppancl) 3 gl ANl gy JialS) (25 G -5

: dad)
D daed) lada —1
Vee
1 1 1 1 5
TR | ] [ |
Gleayh 8o TPHT | H 2 | ~a>H 3 | SH9>H 4
g . & = _ - : 45 R
I{RC‘" KRO— -_-KROH KRQ_
A aalj gl i
07y

32
Hdl 8

WWW.DZPEN.COM



https://www.dzpen.com

- i e (Q1,Q2,Q3,Q4) e S Jisdl A Ty Ty, Ts Ty -2
: T.\] w-h (91 L] 929 0 3,94) d-l&u'l ‘LMJi aJLc — ‘

64 8T0—2 T0&93=4 To—-z TO s92—2 T0—2 T0661=1 T0=20
e n
D opsaall) (8 Adpial) Aall dpdlly Jualih) o

6, =2"".1,

0, Jaalill (a5 le

141
To=—=-=055 & f=2Hz iaéa) g
f 2
B4=4s._ 94=8'T0=8'0,5=4S
tddey Ala gl ] la;l.ua'al
5V 7
| ] & aall b 3 5 )3 o
50KQ 8 4 | galmon
7 Q (_)2- Qs
25KQ 6 NES55 3 P
2
14,4uF G
[ 5w #
e 606 Js23

?7476mmwnmdm“uuu.n@ws@mw,nw
H‘“‘“J‘ MMM&quhjlelwi '_

cx 4 ] L_§ “ ‘

Q

Q;

33

WWW.DZPEN.COM

«

e

:

A


https://www.dzpen.com

POk My A g (2-3-3
FEM Dt s g

“ 34.54-6&:?4!95&%"&,5@3‘3"91:&‘1?@@
s | MS(I,&M@JJL‘G@!_;N s Ala e Jaried Q1T . @ = 10 Saal Laghla 43,

0=10s

delull 5 ,Ld) g0 bud i 74112 @Jum Jlanialy da 500 AR aeatl o

-(1010) 4iay) Al ale WL 3 e GA& ol X=1 Lasie : {8anL

0=10s

dad)
:&M@h&diwﬁi

1 o) 1 1
J PR QSJ J PR Q4
@ CcK Pk
K CIRTQ K IR @
(&)

p——q]

Lhaled diady &

&8 7 pdihay AL el
¢ Jeiuly (TTL b ol gics)
(incrémenter ) 3faals rail bils 5 e
RESET) Aallela 30 bila 5 o
el bl be s .

DAyl A Al (1

S o -

WWW.DZPEN.COM



https://www.dzpen.com

Y [ ;éd\;i <OAal 3 s -2 : r*
"IN gl " BES NE 555 5 Al Jeadad P Al COEL AR8a) :
Ta...ud,.;ugh..dnmgaw(m}m)u) '

ol e T e F
g8l M g
- e "
Lo HENERRE -C ol B a
A i us(t)
A Ll
ugt) () T C |
TR ' ol s :
TRl dEee iy Kl g e R R Jadall Gt
. R PN gﬁ_)h G A9 06 9.
ASICal) cpaudd ¢ et el gE g R e Jadall ujs-l
gl g7 q.n.la.uI\ gym.dl u-]'l R :2/3Vee 55 d-u:u Lde _'
(RESET)" ... " bl o8
A = dla 3l il
_ .
uc(t) E
. 0 !
! |
f I
1 g B |
cC l
, A 7 1 3 dmi et e e e
| u.(t) Veds :
Db = —
|
|
e
Q, u(t) ' I
PTGl g L ) st A
35
— Sl rb

WWW.DZPEN.COM


https://www.dzpen.com

TT ki a3 5 e g A @

74LS00 - Ak Au ) (11
. : RS <) -1
- E - RS <24l g8axt 741.S00 m.u.n 3 Jt-.m.-u._m
L, i3] +5V 3 .‘:,:1'1?4]&#5)41'!:}_;11 -
Ny ,_*] 2] - @ gall dbial) Jgaa D) -
' = 47k | o
| 1 | I 3 - 10'} :____.. ___D
-"“,_-"/ B e wg“} +5vY S
e T :::i | 2200
] 4] i e
T 4 & A% Vi L
- 6 N
s ="
| R - Verd
R .1!
_— - Hgm 45V t ) salal MY § 43 -2
| 220k | - U s adi -
47k || L TR o e - - LAl 3 gt gh La -
e | . Y ad ) S e gl -
| NE555 | 2209 | L uC & Uy 3 uE Y
| 2 : | -l Lay) P.uui =
T AL 1 | Y Cdall Gaj gl -
u T i i ry e : .
E '|i | Toaaur N/ AR EI e B -
b iy T2 (74LS90 Aaaxial) 5 ) ) s 5 4a -3
A gal DA B s ik o 5 dgia H a3 5 L)
k S (€= 2,2uF ga ) Gl ) i)
Ok Es@sall ) R salal COEY Jarioy
N I3 FAE N Al b e s
?——6'""'510(2) CKB:'"{; Y J‘i_)i.lu"i'l (_g..ﬂ-'l'l t-iil.“ OJJJ.G ‘;A La —
—-R9(1) CAL— e —z .
Hlink Y LAYl ANy aw i -
Lal i, 14 ‘g ST H, Q4, Qp, Qc et Qp
; ooy | | |
msn - 20. 1) i

(74LS470JI41') i) &85 s —4
p AN 3 Al giled) (uS 3N Jasi

TEE

36

Fdl 8

WWW.DZPEN.COM


https://www.dzpen.com

| | : TALSAT 5 a0 o) digiadly
JRiaah . To——
DIC|B|Ala|b]c|d|e]f]s

sl

. 741547 5 )3

e ' : Al A8, 3 (&

37

Hdl ol

WWW.DZPEN.COM


https://www.dzpen.com

- dilaglaa puaal
: Y e Aidgill faalg Ay ey "1 L,.ahmaw“.dmgax Ui g 13) ¢ AN asaadll oS3l /1

ﬁ

"1 AoV Al g gl A O
0" Jiud! kil 5 giad) A O

)(—JGEI—!Q4 X LTy ¥ ' . O
s — ra b
F—K . O :

ssiuaall (BY 9" 1" ahidl gl A X i jhuall 4ola ) 3y 5 M) pranall oS /2

10" il
: Q ey 408 gill Baal g A 2y
o 1" Ao ahla) g g A [
"0 JiY) Alaial) (5 sl & O

A o) i s [

s AY 9" 0" ki s ginal A X paic jlall 4sla ) sy g Gl S 3N i /3

Qcﬂwﬁa@Sm 1T ki)

1" Ao Bhid) s giwad) 4 O
0" Jiud) Ahid) 5 gl A O

. Aid gl Jise C g daajliae Q,Q o U Jalaa (Plhay AB Cuay ) Guhabiall yad /4

1

E o =
!

A g E | |
i

i R e SN
!

Qo' I

E 9

ko Lol

saclall Al RS 38 O
saclall 4gall JK <26 O
AN Al RS o3& O
A3 Al JK <36 O

1 2 3 4

GLKlIlll]Il

1

0

1
=:;-4'-;nUi'|IE||1I_

1

1}

0 0 1 1
1 2 3

e Al dadadal ol 138 Jiay
c D_J 1 ] l 2 I ] 3 L
i S

A

B

Q

saclall 4galy RS X
saclall dgaaly JK DE[
A5 dgualy RS D&
AU dgaly JK D& 0

P a2 b el el dabadal ol 138 Sy /5

MSB ¢ sl Q; 5 LSB g ad) s Qp
. &A@ gl Jiae CLK

Ui O e [

38

Hdl o8

WWW.DZPEN.COM


https://www.dzpen.com

Wi 0 e O S SRR i

B 3ags 5 A Baal) b Jiidy (3 bits ) < 3 (up-down) JiE— =

P AdAl ) Juay Ll gl Ll 3 S

1010 110 O 1110 011 1 3.
A g sasa 5 gball balll B Jiidy (4 bits ) < 4 (up-down) ) — saebal
DAL Sl Jey A8 gl il 4 .

1111 0000 - 0001 OO 1001 O
: 5 P b
10 Ao acld 32 10 & S <10 3=
PN g elal e A 10 — de= T

palaadl Adla ol 4 il cliasi 3 aay . 1000 A s sde daad u.-.l
00010 10110 1010 O 10010

Jany . Aliag hgipe il 738 5 (Aaled i (8 bits ) cu 8 e dal)) Jand 2
P o) g g (el ) B LAY Gl 4 g < 11000011 ALY Aa gl
11110000 O 000011110 00111100 O 00001100 O 11000

Jdsda (8 bits ) <u 8 dal)) Jaw g A g Jala A A glaa dal Y 4o P cladl s

P alad 2005 S

16 O 120 8 [ 408

Ji3 (8 bits ) 8 Zal ) o g 5 J&1 Tl Ao ghue da) ¥ Lo D clail) st 5 e
P S AT YA —

16 O 12 O 8 O 4 O

ot 3352l Laglaall. 0011 2 sla) AL (4 bits ) 4 da) ) daed AN ¢ sadd

g Aa) ) s B Gl i ey Ao ) Ala B (piiadd Gl day ¢ 1100 2 (el Jins
_ D) s saa

1001 O 0000 O ;110 1100 O

o gina gl () Al (G 32 ¢« 11000000 2 (8 bits ) < 8 ¢suisn 3
: 00000011 o) gisa puay As da DU Glagh sac o L. 1110

6 O e8] 40 30 20

: (4 bits) 4 Gowigy e M avacadl Fao

o WO
CIA —aled J5a3 Aal ) da Jlaticd S 1T
i 7 58— Al Jda da) ) Jas qﬁﬁ‘
. LSB &l (e ‘!,luluu.ll 7 Al Ja.i.; LK) e

CLK

Wi O e O
39

Hpdl 8

WWW.DZPEN.COM


https://www.dzpen.com

e

:iémmiﬁgﬂiﬂ(tl )GJimﬂ{u{ﬂ: 01 (e

S—

B i e

Q- 202 G

:ggtm ﬁmuim Sl

¢S 9 Qp g oaall dajl hhaial) Jasi -
TES LM T Joall AN S 5 L T jsdll caan -

¢ ﬁmudm Cra gl s La —
t
B o Q
g D1 () 02 2 b5
E al ' @
t >
b CLOCK

{ e : AN 5l osal 03 pad
i €5 (B Jariuall DA £ 53 08 L -1

RU LIR \— ¢ GOEN 1 gl sa L -2
i [

L]

¢S,R,Q ANy T Uslea i8f -3
Cyal Y 3l ANy (e Jase ) R Ualea cisi -4
| Mg 12 ¢ Qy,Qi,Q: Qs ,RAZ
”C, JK CldE Jlaniady dlaadl 3 03 ami )i =5
- ¢ AL Agually pSa3
g ILAZ; Tdﬂjﬁﬂgéqﬂ1hhiﬂlPuui—5

oW
o/l =

40
Sl o5

WWW.DZPEN.COM


https://www.dzpen.com

Ul iy (0 Y s 500 S8

Jariesd 18" gdla y clalaj 6
Clala 33

Evr o Lasall Jag) 30 53 gad

ryl Eve L2l dae
| 000 OYYYYYY 4 o e | s R
-k\lf’ L s L paa

:Mgwju&mﬂ)magmﬁmwﬁm Jaad Adhid) §
(A Agaall asa3) " 74112 JK aldE e
(Bielal dgallasar) " 7474 D il o i
F 7490 " Axaniall 5 4 Jlasdedy Sanll pudid Akt 3 SO A

Ala) B L) 5 ¢ A1 Agaadly atas JK By Gl 5ia Y 38 Jantiand ¢ 305 Jalbi e Ja
f el J iy Ayl S5 a T=3s &

: 06

R $ A0 Uasad 5 08

R g Qg Q{ sz Qg Aty 1
Gl PH 2t gty Ao Uazy)

Jada Gl Y Jlas Al acida
faclall dgaally atad ol clyE Ao g

el dealil a5 gb La S5 g (B30 ) Jlanaly ialil oy S s Ayl s o

H4 - F=2Hz 88530 0165 oS Y qus ) B el &
L 51 PO O F1er) B

Q!

Q¢ ==

Q¢ —>

Qs 4 B

WWW.DZPEN.COM


https://www.dzpen.com

e 10 5 le 5 ol liall el 5B H g SN Sand asaal da gl ¢ (AU Hasad) JSAY o aaiea
- ALY Al aSad ) JK il Jlanial
n=5 n=10

EJL‘I
a8 g

% i
i
oty Bz

sl |

Buke 98 5 5 Lila 1alae Lubad Jaadedd ¢ 120° 4l 3 8 shad 5 glad & jae W g Joa Agla
P AU gAY A Jhaad) da) ) Jaw

| SV Vee
| } i
’_I -. 1 t ¢ duaad
e —— bgar o L
5 >CK Qs e T g 5 VO )
- So Qc raeadn RO Y L
@ Sl QD J
(_l Ll &1 -,
— SR
_. A
n—-."' B
C
D
3

SN74194

a3 gia) ) o Qu=1, Q=0 , Q=0 , Qp=0 aslnally Jauall Jpandl (31 all L gl s

gl
Qs [CK[S,[S;/A[B|[CID[Q4 Qs Qcl Qo

G | 0

;& |7
FWENETEE)

42

Hdl o8

WWW.DZPEN.COM


https://www.dzpen.com

.

| (ol :r.r._..umli NS

detainy) *‘JﬁJ(G‘J‘)J‘*J}U&*ﬁ‘MGJ‘\‘L&MJ G o g siad AV A8
MU{‘%EJ‘JJ‘@J”C}QM!@JMQ‘U‘A&MMl‘-‘L‘Mt‘s“"l)'
(olanl ﬁﬂkmhdiﬁhﬂulidei.ﬂm.':J (... éMs&,ﬂiianiﬁl

. Silad) ) ou;JJ.n?Lulganle Gl ddialf ‘J:ludy Lh..\.ﬂa.ufm}ln Qg.‘l.'ﬂ(

A 'fdutual..h 5
Y Al JANs Aid) U1W|3ﬁwiumdas)ghwi 4-7

WWW.DZPEN.COM


https://www.dzpen.com

g8 a

Contacteur KM yendla

c‘-,w'ﬂ‘?ﬁg'yﬂ-\g\l 3 ;)@meiaggwﬁﬁﬁ%lﬂ ‘olﬁﬁ'ud\gaa‘yﬁl&a‘am@d'l S
Pl g by pdl) e ey oy ) 1igd g ¢ Lagras 5 O (S (A Glagar) g Clendlall asan
L) s o) gl ey pand g s Wgale (385 £ g pdall jlad) g

(cahier de charge) hg &l o (1

Lgd g (ARl oda LUS (Y (Jarieaal)) e aa Jsad) V) Al (adla) aaaal dudy s
ARG Mo Al g osilall Jleatud bladl aea g Al Al paliall g Al asas 5 Jas ) aan a2ad
o g Laila (uad ) galdl 138

dgalal) ARl (8 (s A) Aga (e g e IS Adllins G pals 4 pramd (A AT Lay) e Y s
Ol (e A8 gana gda La 13 ¢ ol S5 (e daalll Cluwdiall g ALY JS 0o LlaYl mand ¥
GRAFCET — o 351 8l Algs il Ciua g <l o) £1 580 )

(GRAPHE DE COMMANDE DES ETAPES DE TRANSITION)

el gl O p o (CYEN) g Jal jall aSadl) Jakia)

CGrafcet

!

Anitomatisatiorn

44
Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

(T shns cludl £) AE

(205 st bl 2) (andly 2188

Y Al Ala 5 a6 cila pady & _

GRAFCET :(saial )

Il A AU e LS - i Sl g Ciay ADLA (e (S ‘_,_uhj

& alhiila, mal 0 Gk oo el Y Juay) Sy Atk g :5ALEY f.s;.'.l
c oo g Cilaslaas

i (a (98T g ASadl) and a ATY) Jawgsmm.\m Aetaiay) o LimNa
S jaal) 5 el
Gt pll L

iy asdi akh
r-——_—-n--—-u--_m—m—————-m—w—--n-l—ﬁi :-J
,,‘s)t P BRI I .

o e SO | J ] ‘;**

PO. }

Ay i

1o g FOuel . .
& é'l; rM r.‘l : =_ ¢ 5-7 :I_v.'

e g o @‘m Y gl alga ol :Lila il
poad olad) pSal 650 e s (s sienall ey ;T T s e el 8 " Lkl o)) il
R S PYS PPN | Gl of ¢3S0 aaas et

- J—EN) o S il o g3 B SOal I A JSal e dakil JLaca 8

" diie B " Alanionall 5 3gaY) die g3 aaay 1 U TT 6 Fosa Ciledd) & " A gl g3
bl 2l
- A 5a dad g And) g A gua g Al D) 5 Ja) 4 e
i 520 g gab ali of adid A
- (A) i by

Al ) LA (L) palial) ) b A A A gl o ANaD o g
Sl o1 DU gy g 0SB gl Jad) i Gilin Aoy diny o8 50 e

45

Hpdl 8

WWW.DZPEN.COM


https://www.dzpen.com

6-7 Jeadi

o ¥ T (R g gA 1
T @by d> o 7 oy di> o
D gme DLl fii ] e Sl el e

O Giady LAl Y Aad oy ALl il ey Lgub a0 A Alial) A JBIN) 24
‘j'-———---:!'l':‘1:"EL (i (s ahis b, G e g J—B8) Josd ¢ Gindliia (il ya
' 7-7 J8é)). Ailain d s (8 B e (—h 9

NN E——— v g || (il gi\,.:&,\,i |
[T T pa—— | b 1 gaiie
' a8 01 £158 o |
| /6 -V 6 | (Fidll gl doa I
| -

g s—insa [ $ons 2.7 JEk |

LI g Al sal) Gy Ja 0 o i) g i) /34
) gl pie Sy Jia) ) S (e Bl A Cails 1Y) -
skl olad) zimd 53 aged) gy il oot (A Bel Al il )Y -
sl baada
COmilliia Cpfla pa G JUSN 0 9S% -
d\..'ﬁ'.'\.\'lJ.ti‘-uljiﬂﬁa.)dhaﬁm&ﬂih}%yd@!@wiy@ldﬁu@iﬂi—
(JJUBJJ:JA&MJ)dudpﬂlu1)mwﬁh&ﬁm414mmuﬂ“

A ek Ala el cilS 13 CY) ANab o5 Y Ata pall Jlas tBaslB o
A hdd 3 A da el of Jde Ja—s 4l

! ' e 8-7 Jei
BV M | (M gl (V) il pld g a8

46

Sl ol

WWW.DZPEN.COM


https://www.dzpen.com

S V1Y) sl s Y9 Aad 8 a4 BLY gl sal
L 9-7 J8al Aaaae JEIDU duulial) ALAEY 5

gf\li‘am‘)ﬁy@ﬂayMﬁM:J‘ghﬁl
LBl o Jaall Ay e A b () eSi Aadai) Ala yal) 201 B

(0Sen o ol CSad)abas b gl pmtles JEINI (153 102 5
f Ada yall 03 Cpn e

|

2

1 (ctbda
y

dagaie bl A0ed 2 Qs jall

JUINI 50

.
| (c+bd)a
=
3
Aad 2 dla pall sl JUES]

el g5 pdbee A Ja) pal) g Als pall Sl ¢ gy JEIN) g 2ic 203 3
(2 320 (e 3 JU) 3 pdlae Al Ja) jall gl Al jall
skl Ay gt Y1 et aal g o (B Lgllad JUad g Aa o o p535 ¢ Jaad) Nie 04 3

| r.@.-‘l' = ;".‘r_\gl :l\..LJA:r

|
|
|
b

i-)a.a- ‘_JIJGQ

[
& A
L ol s ynall o9
L F i .SF
5 L
- T - T
j-tlfx:zss t1/%2/3s

m“u.n m\ﬂuﬁl

11-7 JS& 5 aY) o2b Jaadi o) 93 300 X10 Alajall A

47

Hdl 8

WWW.DZPEN.COM

il k}*\-&ﬂ' '

2 2ila yall b s JUaLS!

9-7Jsan

L et bdya

160=

X0 i el |

Jal sl a0 B

-


https://www.dzpen.com

11-7 Js&d

]

Xio_F s
X, o e
A e e

12- TMuxgu;ﬂmwwuys;mm.mxwu.\)‘mm

lZ?d—"HJ"
9
T ke X |
M--—F:sec.——'-!
11 A o R e

il g1 6 (5

(add) 2 gl Bl /1-5

q.uLuLhJ_;bauJS.aja mdh&u&ahljmwm&éﬂwmdﬂya&u&uﬁ
oA (59 Aa e LD (6)

48 -

S o

WWW.DZPEN.COM


https://www.dzpen.com

13-7

49

mﬂﬁ_—

WWW.DZPEN.COM



https://www.dzpen.com

shgdll by e
Al ) aga pi ¢ (b) Al sl Al 4adi < doy » ol Al g 5l DUl e any
. i8gl g (a)
?15311341|1$3M3|L;M¢4Lu&1ﬁ4+j

I idall e

4 Selial) JSE B3 | o ghens ciludl £

il g Sl 5 ale bl s giea cilodl &
el o8 retagilal) @
' : | Sl 24l @
el g el b
rCiAdial) e
Ol sad 4 all Q3: D
Sl gad 4l a3 1 G

caill @] 4,91 Jguog

e S Lutsll 9] 42l Jguog !
15-7 Jsal 1

16-7 Jsadi

—— dey . n

a — f == D
PC -3

=T a

17-7 Jsadi

dga sall cildlail) 2-5
b Ay il Saeliall A gliiall A
OUU-T-“'I-LCJ? goplaill e
OU o sl o
Ob e ¥ ¢ B8 bl ciad ada gy (SLIEY) ) GLILELY) Saj ¢ lBlad Sas G e oINSl
Ay gial) cilBladl) Ay Flay gh g ¢ A bad) (38 ANEN) Jay (58
' OU lo i) o
AN Jay ol Jia ¥ ¢ AS Al el aga g damy g ANEIN) e ladl UG Al S84 00
- : C18-TJsa ki 8 badl) cas
50
Sl o8

WWW.DZPEN.COM


https://www.dzpen.com

Acolas o

woles

gl adi (B (piasaia (RN S ol &

2 H M1
\ |
el 1
SO e e 5 14 VIis
= ¥ T M
4 H V3+ ¥ H V4+
= ===
o V2 S H V-
'; e RS LT
/ |
9 - V3~ V4-

OU e L 355 OU e L

Sﬁmmjwundgawuﬂgﬂ&
o rglay ) ka5 S=0
aMuJiLﬂ}Q-\yyZOSijthu S=1

Hpdl 8

 (Gra

51

WWW.DZPEN.COM


https://www.dzpen.com

- S-b

3H Tm 2t

~¢/3/20s =

a

20-7 Jsall

2

M1

ARl Jagyad) by

Jadi
(Grafcet) aial

”g;gl-u(ﬁh&'lﬁ)

Cua Qi) JSAN ruin ga

Caall gl 48 ;a0 Md
Sl 23 A8 2 ¢ Mg
Jualid : Tm
aigi: A

idal jall 388 /3-5

(Aana 8 ALA) Bada 8 W 3 AN JueY) mat Latie USaa o9y Jal sal) i

217 g2 |
i

]

V 4+

e

-

52 _‘
Sl o6

WWW.DZPEN.COM


https://www.dzpen.com

= 814 agis
- G
= e ol s
. G oY
22-7J54
G II ¢

23-7Js40)

s o 31 & jaa o
: & bl 3 e o s

Dey 530 &

5 S e s Y (g5

b hua Ae iy L)
3wl Ae ey BN o g

et |

: Jal sl 3ais) K
5o085a L Jla) 3 el Jlae¥) 085 Ladie 13y cladll (i Balely Al (ha g i) 130 e
+ pea byl (@ialy ol L g

53

Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

| 3 H Vi+

] 4 Va+
i s

5 H Vi1-
BN

6 V4-
= Vg X — Vg Y

T - h

: Jalda
dag ) jda
: %ﬂld@ﬁ‘«dcy»mahulyswmgﬁgihé
Al Jal ga b (b Bagad ol ¢ ol dal G € M JREE Wary cadll b )
G Bagad) | pal g ¢ e gy da o3 Al
Aaa ol 40 Cliual gall

— _ q- 257&&5 a,b,c
dcy (“fb’ Aol -
110 AT TPTPT Am;‘ : M Jﬁj \?ﬂh:ﬂl: D
ch dch _ okl gad Al G
o N3 cadd : CH
| . & : DCH
PaN PN II s i bl £ 3a
b C f '
54

Hdl o8

WWW.DZPEN.COM


https://www.dzpen.com

|_4 . | ) 1i--11+1’

&b

|

|

| |

E I

| {

E 5 DCH !|
I i
| dch il !

! ‘

|

| f

i

el iEa

R b 2y S
bi(n<2)--—
F H (- I

B + a 26-7J)

LY cldaa S
Quiial) g 8aeliall Al el 400 -
ET o qu 5=t
A el Ll o3 and ¢ ABall) (il i 5 08 cilbles BAT iy
(BT e S0 B St Ay Yy Gy ¢ cioliae i Bk 3 s dusnil smg
A s a9 i) (BT o ) £ s . o i
A clbleny A ey g et
27-7Js2a

|
4 2+ 34'_ X7

27-7Js

55

WWW.DZPEN.COM



https://www.dzpen.com

2 on 8 9% o OSas Al gl £ A S ET e Gl aad ETle aolidl aayddiadla

28-7 Jsid i :Jtia

? L

L gy b =t Sl by

s L.c-.; aJ..u

FfC masaaaaa

. 3 A _p-»-v-.i_\-

20_7J41

CH, ‘—x:—z
gl @(?i ﬁ '1;1
CH, S
e BR.
I 30708
.

-+ di -+ d2
B o0 B
- gl - g2
o -
=]

56 :
Sl o

s e LY 28708

: ol
dag ) uéa

Ciapadl gl 500l Ay ) o bl sy
a8 g8 (Bl ahi Vg ¢ Gl Wl B
c bl Bl B s el cullS 1Y) )

1 :L,lJl-“ : CH]
2 4L :CH,

dga ol i3 Cildeal gall
Gillagilal) —

Sed) Al g
Oadll (B A a0 d
e diial -

Ol sad Al 2 D
head) gl Al : G

- sllaal

(Grafcet) cpaiall 239

Gaen llig IT (5 ghesa ( cludl £)
gl hg ) b

Jadl

illagilal)

Sl B 1Al 2 gy

Sl 8 245 )l : gy

Q:I-n_-,l-"l L,fa I:L,IJI-“ d]

Cadll (B 245 iz d;

WWW.DZPEN.COM


https://www.dzpen.com

dey __ B b1
e ) M 5
o2 —1 o
L
31-7Js4
v
. _TC.edcy
I
2 | Eva
-]— a _T‘.
_3!_ —{ Evb_|
b
4 |—{ Evc ] !
= Co
2 [l R |
¢ —t/93m
: 10 —M3a
_+ e
11 —{ M3ar
I
—+e.Au
57
Jﬂ}?‘\ #

WWW.DZPEN.COM


https://www.dzpen.com

Cileadl jall Adlidal) il ciga g (6

b s ;.u.-‘.”mﬁi.g.:,‘,@am)?.n/l—ﬁ
il b | okl (oY) Al e Adafall plgall lad) aghy o
« ple iy (ad (A algall ol i Jabaday (3l (5]
doa gl pisal) g ALA Cideall ) (2 adl) (g0 V) AUl
33-7J8a
| :
pall ki dgag oo wladl L& oo JUs E
| i Y P | R .
Ghacd : 1 Jugai
I — dlgaa daksll
Jugad A 2 ieaill [ ynall 5390
[ - isioe iekill
I:] Piéce
- 3 psacoll G390
—+ gell Bage Ll

el 5 a0 B g g 0n LA [2-6
.i:l'l.a.m‘\.bu‘!ytaud.l.hﬂ'r &J&E&M‘.ﬂi uthAﬁ}&mﬁFMh un.!‘gu.\‘}“ ‘aiha:ﬂ
e T S ey o SR M Iy g e b IL‘-I,"JJ ‘ﬂ-u J] m,J ji

| Qi) bl (sl i 2 (Jlia

' chaadl s Jadl ki Agag e OS1 5 (il
34-7J488
el dadly
[o]
2t W Jsmall 231,
1 Jegasll Ledl; Tass E:D drminal|
& 1 Gl dehil |
2 oelliedly Zass | Jorell desl; Jo5s
- islece iehill
= 3 el 123l Jo5s
+  gedll spee Ll

58
Sl r.le

WWW.DZPEN.COM



https://www.dzpen.com

psadll 5 a B Aga g o ciludl A0 5
Aarisal) @) jgaill o glsisil) LESY) JLeN) Cpay 580

. ‘_G.

pSatl 5 0 B dgay il JUall udly

iedl ;02

1aM2

2.

(@) B e ) il G5 el e Jea

: : #JMMJ(S)MUELM&M Al

wmdiﬂiwlh@'ﬁ(v1}wj\&lﬂcﬁ(

S _ (V2)Mﬁ1&u§y&hﬁidﬁ3( ) ) Jridid ((d)

u.ball Mﬁ ¢4u3gmmm(v1)m1ﬂ ‘_gmawwumw .

. .3 gl qﬁjchUﬂﬂi 'IJ@-‘Jﬁ-h&AAJ Ngisa N 2

s .\a.lasua(a)uad-d\‘g(s) Whﬂﬂw&u.ﬂa.ul.\'la}_l_{.‘
Zﬁ»#‘*ﬁ,ugwifﬂﬁvmsw(u — ) Sl s

e _ | - gyl 8s s dlld g agal

V2 FArES) _‘f:?

% -:wf; " Lly.ﬁd&ayyiaéu '

Wea' SR
o \§ . do-nusa

AR

[ Jordall Al Ladl -

[ &\\\ﬁ

59

S ol

WWW.DZPEN.COM


https://www.dzpen.com

: dadl
aladll 5o Jhidgay 5 el sl Bidas e (O — . @) Sludl @ .2
gyl a8 caa Sl g

aSadll 5 ja LB dga g e cludl & rheadl g el B dgay (e cludl £
i [1 [H———s
-+ s.a + ste ol Akl aag
2 v1t ' 2 oSS G 1] dadel] S
S d -+ e et
M 2] i 1— Sl 51535 kel g
1 ¢ S e E
EH m e
o b 4 diall dpnua A4l
L= A% B o S ST R
o h R 33 5a dadaitl
37-7Jsa0 -
60

Sl o

WWW.DZPEN.COM


https://www.dzpen.com

sl @k

bJJ-L_x s ) /1— ]
: MMaM
w-ﬂdsgsewid.\m.' g

‘A 85 ey g

38-7 Jeiy ,si

Saa gl 5 50 27

8 _sa 394 AT

| u-‘-" O Y sl g

: .i 4-13-‘&4.“ \aw

25 | 39-7 sy wala
séquence | 0_7 ;; 2

.i J I

I a._-,hM Cra o

| =

fdcy

| 5 sl B Lass /3-7
| L-ﬂﬂ_s-t G 5 gl ki
d N dey BT o s
acy i Lg.l:,xm
s BRI _,.dl i
41-7 Jsa) (BJJ-I-“

|
f
|

417058y |

e _ Al o8

WWW.DZPEN.COM


https://www.dzpen.com

Wi .

9% 8,85 — ;

J | () ol sia s [4-7
: "l-l] :J‘)Sl‘_!h.hhdjba_;_gﬁ1‘_’mu
f. == dey . CT (Laglall ) dey
t A = | ! ua Jaddl) aly Y ey
1 l 5,931 42-7J850 Ao Az g
; i 1I1 || sequence

— c 2
Qg T == D03 8,83 Lly

| 42-70580 |
AUdoux (doux) ( _).J.Ii) dﬂ! &\5.1.“ ®
e A4S ) @hluﬁj! W BUGaY) Sa Juady) (any Al oda P ¢ aSadll sl g &uﬁb‘i Eiaas
g_}-ﬂm Jal Cr g Al Jladl
Alad A5 Jal sal)
AUdur (dur) ( 58 ) A0 g5l o
LS 1Y) 3 gali(Imit) Adgs g ¢« Adadll Jal sall arax Jpadd 1 Qi all asand g 5 gall Migﬁ&mﬁ!
N sl L) Ly AT pla ) el Gy B ¢ el g el e 5 el 8 Aleall oda
L3090 Gasb e
L) u:.rst b Ylatind i) g8 (AUdur) ¢ sill asiay) o gl :Akadl,
i | ""U&__}&dd.eum}‘)ﬂ's g (8

n-1 ' iagd /1-8
| 43-7 Jsdll Jiaall clud) 2l ¢ 5o oS4l
= fa1 | A Jhal Jaxid n s pall bL&S o ell
| Adads Ala el @il 1Y) X =1
ALald Ala pal) il 1y X, =0
Aad AU e Sl t, (ALY ) dabal
Adbala ANE cils 1 ¢,=0
nt+l ' dasaa QLA @ils 1) t,=1
Adhial clMall (Pl bl & cludl &l gkt ac) gb
437l Aa e A 2-8
tn s gl s b s
Xin=Xntoln  LUED 5 Abii n-15 pdlee A dla pal il 13 Aaki p As e o546

- SRS % % A -
X=Xy Aai n1 A yal) ilS 13 AL n Adaal) (85
XKt Xy AR e
Lia

62
Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

|
2 Eva 5 mi]
+ a fg._+ d
j::}- Evb b1 M2
. Fb o=t
| | ]

44-T7J8aly Slaal) ) caiall 947 La ) s

4 Evc
L+ f
8
‘ {
C.e
o] [mawr]
| -

X7=(d.X6+m 7)X8 - 7iu huis

X9=(c.e.X4.X8+m9).X10 9 s eizd
Py JSE e SLAY) 5 dudil cy e 3

01 Jis »
n 30 a7 | 1
a b ¢
31 a8
d e
PEIO'J-JQO X6.a 7 X6 X30.b 31
X1l X7.x 10 X6 X47 . ¢ 48
X1 X7.z 20 X31.d+X48 . e | 6

63

WWW.DZPEN.COM



https://www.dzpen.com

02 Jha o

bkl U yall
X30.b 31
X47 ¢ 48
X31.X48 .d 6
01 blés

45-7 JSAll mdaall Gadall oS4
Jsaall Sl —1
ZIAN CN i bef -2

Al ot olas dalall
A

| i 5.- ..a“ i“:‘“‘n :
Lo Ll !
2 M2 [Midgv | !. | ol Xa
5 | leER
3 My | Mygpy = flos
i e g X3
4 +— M My Xa

4 a i

45-7J8
64

Hpdl 8

WWW.DZPEN.COM


https://www.dzpen.com

46_—':7-3_5.&!_. b

E ey . ST

Basdl A asl )l Jede et

Xo i

X1
X2 2
Xz i. =
3
Xa Jr
46-7 Jsa | 4
.

65

Al o8

WWW.DZPEN.COM



https://www.dzpen.com

Cled) Y dpcaa (9
Aol Sl A gl sl /1-9
S5 9 9 ¢ Sl il (598) gy @ da e 08 B ke 1l et uldall e
4777 i i (Set-Reset ) gpastll Al g bl 1) sy
47- e ey

Al 31 B : jhj.m.al’lub.uu.n]'ldlﬁu.hdh@d}u
Set ¢~’f Pi #l g }'¢Rese1' | gl 0d8 A0 ¢ 43 glaal) Clulaal) pid
A2 1“;22 32 | 42 a2 E ‘*-‘M"M.ﬂhi,mﬂa&uh

14 24 34 aL : Reset Aasi gl |

47-7Js&d)

| ] ; S=1
t £\ _ f | Clad Jaid,

L] ‘\;‘ Epf\ 11 S=

=P | Tluaal) (i,

24y~ !

4874

S Al b Ay e
49-7 JSi Sludl 4 Ja) ya e Banl g sy Jiag S

il Jladyi by

bl el Chs Alipli el b IO uladal e

RZ Sl b guiagl

TR

J-" 24 Vee sadkui

J-L‘-'- wlaliali Chad e - i H . - ,_}L_Uﬁl ombaiact R _._._-_'L_l.e
3 T n i
i1zi11 %I fz%miza!
. .
o
AeUaiu 3518 L8 a%aid Gldaa 49-7/Js4)
66

Sl o

WWW.DZPEN.COM



https://www.dzpen.com

| sl Cualadl g3 e o e i
alall) sa iad

far Gl g e
1 Av | Jas

+ Feav |
2 HH ar | |
e FeAr
| sL7gsa b
= I 52 -7 Js&B 3
1 ada peli 2 ela el 3 ada sl -
1 laasdi 2 sl 3 el
Foar =5 Foav
walkzins
R ? S e Sl

24VCC

ait 52755

67

Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

53-708E0 aa g oblaty ciludl 2 102 Jlie
dgdlaiall N alaall
53-7J84)
Juosill busisl Xn
X, Init X, b 0
X, +Init Xo.m 1
X, +Init X,.a 2
54~7 JSEN dpatl
b m a
‘)glf_l sl If_I] EJJ_ B B E
) 2 a 1 2 3| |Eal |
B | FE B
[x] X] 1 X]
o e
+ .——-—E
24 v — A i, =5
- —ic] €] €]
—r [ R
ﬁ%ﬁ.ﬂgﬂ FP%?‘I‘IEELI _quz-n 14 22 124 ﬁ%‘ﬂﬂ] rz%[’m%

- : ! !
24V~ A
- 54-7J5a)

A sl Aga gl il /29

5 allall e
(RS 38) 98 dasa Ga ol sgd) a jall Gubiba ¢ 683y
55-7d88) Jhil dadal by b g8ast ( Or) 5( And ) oads

: B Cua
Bl suuma Ao jall e bandin) A

A0 Al yal) e Jaaddd)
T (RAZ) jsiual : R
A 4 ggd) QBN (uldal s : P

54 sl Gube gy o
o) Ada pall Galiia Ay i (S
L PRl Cua Jildall Jedly
@l wolsio el 5570 Ay o AL : r

68
Sl (’l’

WWW.DZPEN.COM



https://www.dzpen.com

57-7Js

Al 9d) A o 93l Jlamioals Gabed) 02 JUiall

56-7J5%

I

ALulal) £1,301 (L g )
EIA Jae g gy o1 ( cladl )
Ala ja JS Jeaddl) g Janiml

Al s¢d) Hewb-ﬁ-\ﬂi
lyo |
B o -
e Iz :lm
C:
arhmar C2
Jfal |
v bl 20
3@' & Iz
o/ Iy
69
Jﬂkr” rﬁ

WWW.DZPEN.COM



https://www.dzpen.com

GEMMA gl 5 Jaadl cullad Jala (10
(Guide D’Etude des Modes de Marches et d’Arréts ) jaiil «® GEMMA 4.
3 (t—l&'l.\d))ndiMJL-lﬁﬂ‘JM‘&-@jLu?MIJJJJJG\
¢ Aael® & logai Bae Jdo Cud « die@ﬁgﬂijdﬂd}uﬁhﬂ@ﬁ@&uﬁaJm@‘g
gh-lh."ﬁ d.d.h bﬁ.‘u
Oila e (Ao g gian + 7 a)) gdal) -
o el kgl Y Lgugiat o A il gl g Jand) cuallad ilida pluaa) .1
JA'I 3 uJL.«'; e (oshdl) JUEN dag i slay .2
AL Jae Alla /1-1
Osiihie e GEMMA it sty
st a5 33 Alla i i
> ol cang | (PC Hors énergie) 43l
- ewiu&umhumyc\.auﬁﬁh—
- - (AU Alag) aSaT 5 e Jary Latie
PC jilbleey el JS Ly i Jiad a
PC HORS ENERGTE PC SOUS ENERGIE | | AV sladi) b agsall sg (e
. e A iy A1 (5 AY) ddaia)
Ll =l psadll £ o

PC & o PO AE s

S Sl = - g Aa el

------------------------ Cuul_\gauuil alai oo (g
ALl Aol Gy Ladie gile

e e aETe AN I3 ana Lglaf e
_____________ : : Al Aihia) Jala U dihis 3o g
----------------------------------- A3kl cad ?SLIJ‘ & L@.ﬁ O5s

61-7J88) i ‘9..11 3 ‘_;A..n cualld u}bl.c /3 1
e _buu: 8 uzu

- s e ek o A :LUI.I..“ °
T :5 a-i-\d.t 9Lhﬁl fh,,p
ﬂ Jard) sl g
et e AL Lu24/L.24
" 5 ¢ (83U) han
. cl.'n.\ alailld
o 62THA 5 g
Lé_;quSJJMA.JLAt_lLLwY L;JA\J

sl Janll Algs @

Jhal) 5 38 o

é.ll ‘ ‘1,_!.‘\59'! A gall yaBi ®

70
Al o

WWW.DZPEN.COM


https://www.dzpen.com

Jid Al g A miqaygsJ‘ie;Jug,@?M| AU i g5 e Adls Al 2l 3 ,

JF‘Hldw Fil) e

¢ Al Aadll gadadl 4 ) g ) o C R P B & Alilal) ola Ao
el culla Ba
D iy e

EF 324D (o granay A ¢ (a5 ‘ |
oy i-\; _;ﬂ

Al Mtsﬁd@d&gi o‘,au.ﬁ,‘m;dm

. = claey)) s
hadl ¢ all Lle L ] I W Gl L3gay) AUl (48 o el délg (D)( Alilal) a.)hb B
OIS ol Ale i il

NICREVRENE
S G g J.u.IIJ:LuIU.aMgL.S Gem . "
G AL A el an) Iepsy oLl L

) il ddeas A8 ) e = Jekices> 350
¥l iy G AU Y Cura i alall m;j : St l

3 daad) Gl s gy gy die dalel) Laliy
mme.m‘tp}ahalukhﬂyuﬁ'laﬂ aa-h.u.:tug.h'! AA) 348 aly 4 A pall ¥
. 63— TJSuleJJdlhwﬁymL;Jaiquﬂlﬂaw

a2 oll) ]
.::Z) airS: clriam .
Jaxdi «-.a._g.p.u..l
Ll R e S
feee] o] e o
: L“F__', “Prislestion nermmic
. sl 5 e
: ‘ (3 Pretmsion ssst s rrs el Culs i
HA =
e . — e as  w | G
. i g
71

WWW.DZPEN.COM


https://www.dzpen.com

Alls i ey

m_w -.l.l_.\.'.».-"

=
p 8

647052 la — Jylricas o8 Jlia /1-2

Al dladl 4 PO May >
i

A ¢ Al Juaiaa alva 2 A6
(i Aginal) Alal) of Ao Jus
GLalsaY) ¢ b gl culld )

A
NS g

AN Adadi

A6 ¢ Adlagl Bl A POy 3
N . :

Ay e ..
A AL

o Ve 5 P G

L g -

O Lad

4

? 53

gk Cpa 3 jadall dalanli

A

o 8 gladl 8N

Q‘j

s>
<duslaty dial)

e ¥ '
R

N g L

s 0 dga gal) Tl 5 )l A )
Aakaiiia Jaghin jgdii o A1 )
64-7 Js&

::‘ adal 5

oot Al

Al Jhbiwa Jlazial [2-2
) i flay 3 galal) Allal) Jubiie
A Giph e 8 jadall Alead) aaad
A sall Jagd g b aad 5 ¢ Ay el

o el JEJ%Y]JHJ}:J

PO =

=

cy

|
i
A, ) =25 >
= i
<5 gl J:'u.f 95
& [y

65-7 JLi)
S |
6T | i
66-7J8) |
S : i
|
|
Y |
F, &M u'LAPT> |
il = 0 ;
il 3 [=200¢
@

y e, T4 4

67-7 J&

72

Hd o

WWW.DZPEN.COM

8 g1l g Jaad) N iy pd -3
F alitad) Janl) (W) qullad /1-3

el (06) Aiw o (F) Ailad) (s gias



https://www.dzpen.com

67-TJs4d) o
_ e o Sl
< ol
F= ,. F2 i =
el = %1_. Resi>f K@
< Pl i D ;
58 = Galaill lest >
<) R e
i wole 2l > :
= - :
- F6 :
Q Ju:i =
< 4 i)
® &M% waeall szt |

»Agdlany s Crs d.uu L;.ﬂ'IJ gl U.n.n.‘! d-th.l.ual'l 'IM Jala

o galadl ZUBU Gaawall aanill callats um RS Y1 13 pawd <dy st Jlei>: (F2)R

oAl ¢ pldall <

& bl el i) kil A YY) pand A gy Allad) s I<AUEA) Jleci>: (F3)R2
‘ el (e Audes Algd A a gl &

o) Gl Al Al pamia ' A Lol pldl<Q S S G Giaill Jae>: (FAR

Jalpal) Judeds ol a) gom AN o s o) e &

EUN e A o 30 (A A i i iy (ol el <l s iiaill Jas>: (F5)R

A (kI

bl 5 A8l 8 5l o 5 giad ) LB Ganada’ g LEAY) edl'< 5 ) Jas>:(F6) &

- bty Lgaaiile 48 e AT ) (i (e IS

A Uil (V) i gl el 3

68-7 Jedll @ N (07)dap o (A)Alils o o

73

-

[— J_‘\}-.-“ '_la

WWW.DZPEN.COM



https://www.dzpen.com

Q ‘_ern.!‘ e il a8 g5l c_:g.n...»i
AG e eea @ B oAb 1>
e GRMEETE R T ot Tl i [ el =
== R B =< Attty A
rs |
i =
| @ § i Ay > ; ‘
E | i “@“‘D s
E | <amadls 4 tal E < ._aaj;;-. s
.. % ?
i : I (1}
@ 83 gkl pzaeii> A2 “‘-“”‘ A3 ) =
3 ,-’.,55..&%3.35'; wF AB gl
- S M- sy el L < 554l Ay S, A
i : B

Craliall i) s pall (580 g5 9 AU Aa Ll s e <&gu:;;1 ) Q,.-’\ dé,up:(Al) Adlal)
Gl Blay Jubateal 138 Ul g

L A zay b i AN 8,28 o)) Callay Ladie <3 gal) dlgd (o b il Glb>:(A2) Alad)
AI = m‘ ﬂhuh AZ;_JJ* UIEIJ.J'I ‘autaan3JJ\ ‘Lu.g.!

Gl Az A LB LS Y ZUN) B jaid uvumuuusm,muib(A;S) FUEN
Adi 60 Dla 2 A3 550 digls

5o ey Canadl Aning B ATV LGBl o peand>:(Ad) Alad

Gl taall Sadi ANAY sda qa <A aay Sl daeY  jukaanl)>: (AS) PAIPN

- O B Sigaa day Jaad) ) ATY) Baley Ay gl cllaad o g . el Cadaiil A
Aial) g 5 Bale) by A Alla b <AALN) Aad) FP.O"ald £ 5ol g1 (A6) As)
44-—'.@_9.“ 2 A (pa Jurdal) baley M!J.u\'! Amay A W g Ly {u.da.l'l)

dmag J) alad) g 5al sa) ta.u A oda i<dine Ua PO alad) £ 32l as>i (A7) A
Ada el 0da (e Jaadil) Bale) dad dima

D Alial (C¥L) cullud /3-3

i
D1 aFt e Y i § . P
- ~ Cpeee® 31 WD lgewmd | Jleese o™ 23 2l =

, O = Do

@ oSt = somedS  JAI— L T

69-7Jsa)

74
S o

WWW.DZPEN.COM


https://www.dzpen.com

JS BT LaS ¢ B il Ay gl cllaliny) gpan 335 Al o3 < Mot i g>:(DT)
Mad dallaall 4 a3 JIAY aey ATY) L paadl A Al 4 <A Aallas 4/ 5 cids>:(D2)

o ke dgag b TN Al ga 6 g 0l (a s Ghal) Gany B <Al o8 2 L>:(D3)

A it ol da DU s
.;

Jlard) Basbocay Z U g (s g siia Ao Juaaid
z Ly ddkis

e —— 70*7
a5 | '
:;.*:..—..Et:srgt:::::::::::::‘ ey ‘:j'_-_- ol
| Sl | e E e
il ‘L}"".":"d T z
i . * : e
i Y il
R N (FL) i
e e e e e e R B o - -«f"
:f \l | o =
I Al
?: | Gl
i ‘ & O o
i F6
;E_ ______ i 0 fv/“‘)
T | et L

((hail)) daatl) o U Lgaady o985 a5 AV aracal e BBl gl g Juadl qudluad (i 5

isthal Janll £ g5 gl S Gy AY) Jae b Alla- Juleas a0 18

GEMMA i Jlexicd 43 o ~

- = - Aadgia) gl g Jand)
o Jabiona J8 Al A 3 a0l e 058 e A Jal &

71-7 Jsdll
_ .
<lId o .o SRS, B

71-7 JSill X Adle 4le pdagib jid] ol 13 L

£l a
g

75

WWW.DZPEN.COM


https://www.dzpen.com

Al Gl jshlll e Gialdl -5

(o S ol (B Lala (U pudata (65 g Al ) Ay B Gl (el (il

(A pladll) A3 ((Aald Alla) o (Ao DY A Gagl) (AT ) Al

L AT i sl (s U alad) Jaad) sl (F1) el

F1 5 AT O] Gillad) (e B clal) ¢ il jahall) oo iadl b fagd

E 08 Jlieadl ke 13 G FT Al ) AT DY e gl o AN Qi @Uai) ge dyladl o8
€Y al (F2 Alad) 4 jnaas da pal glias

- g.'}li'ﬂ o J) B gl A a a8 g1l

F1 - > A3 e = Ad Ji' F1 - BAD e > Al
' : D3 4 D1 Al 38l Ja JIaY
....... & D3 <dl a2,z > o D1 < dlaaic) i >

Nl G JEIN) bag pd [1-5

AU i gl g Jard qullad B JA5 A gf Jal B Laaaiad A <l — cBkine> CYla)

’ {mljh‘gba) Aga 5a bl 55 Adand 9o g Lad ddagy e

(pupitre de commande) 58 4a g} aranat Jaad e c (Ug sall) JUENY o gy ddags
Oy sl g AT ) Alla e U

Al 5 5gal Ao Baga ga cillaiila 3aok e g (Pupitre)l gall o 5 Aacd gy Gl g dag iy

72-7 Jed JBY dag pd gl

(A7) <Arrét dans

S état initial> Marche Joe
CTEN }
CIPERY L] ™
29yl
i
Iﬁ-é‘-_ <Arrét demande : I,’F_i‘\l <Production
. en fin de cvcle> Arrét | wase ../ normale?
o5 sl b [ o S e
s o GBI T3 o T iyl
2 = i iall ol g ol
<Production i {GPN)
( Y tout de méme> o Slis]
o t
By | Jediotenl ~
ey Sy a0l bk
piie L YY1 odo 24200 bzl Al s

76
Sl o

WWW.DZPEN.COM


https://www.dzpen.com

GEMMA

AS. | G| AL Jes
s &.a ! V ref tlaall
Gilaidl ALl

Auto etDcy -

=l % Bl - Eoeall Al
A5

g F1
| dElkall A2 . J.DJ?JI
Tl by san ""'ﬂ:j--'*" o TS

i Lol e Arrét GPN

e
i

A8 <Mise PO dans
&tat initial> Al <Arret dans état

| | initial>

« A2 » AL

F1
| <Préparation pour . \—"l-iy' o al>
mise en route aprés 1
W défaillance= fin de cycle> : \
Arrét

(pSaill dagl) ekl Ciy e f2-
GEMMA (4l (e BliSal) s AY Ala gpa el Jagpd o salay AN jhadd jlad) 5 e

77

AR
A A

WWW.DZPEN.COM



https://www.dzpen.com

Juia

Alimentation
pupitre et
sécurités de
transbordement

Rerruse en roule

il

determng >

(A7) « Mise PO, dans diat

T
A i

} A

| | {a%) < Préparation pour remise n

=/ royte aprés gefaiiance »

< Arrdt

iy
itk
|| |AZ)

anfinde
cycle »

= demandé

&r

-

bl e

(F3) <Marches
' g prépa-
raion >

A

i
2\ < ) ]
:_st_ < Mearches te
et 1
Fordre >

1

& Yo

—y
-
i

]
I

|

F1 < Production normale »

Y Y

détections |
| dalalances

Fonctionnement normal

it

il

el i
i |
e
1 ||

i I

| e
(5"_:_‘ Fe) « Marches de |§
e il
| i

|!

‘!

i

| Essais verfications

CRECT-1» ase G sall (o ) pasi 3 jal

78

Sl ol

WWW.DZPEN.COM


https://www.dzpen.com

<N gy .s.aa.;.au.ual'u('
dsqﬁlh_;l‘)&uaﬁLuls.a'fgag_,\;&su'u_).aamh‘g\)uﬂﬂdqﬂu}’ SN e Al s e
Gllig ¢ Lgall Uadal Lo JS Lgalld 5 o ald cilud) © gt 3adi o LiSay ¢ Jalsl t..nL..n!lelq&'_

77-7 S8 il il

e r—

20 qJ,g.n..a.uh” :IJ..- o

77-7Js80
Juha -1
q‘_}cul.ilJ - el

Al asi o o all ualad) g & e Adaud g 4 e JU) A Alaal) Al w3 s dag il e
4Julclni.a'n3hm;(ulﬂw‘j)Awy'lmmyJBJijwthijuhm
quie-'h-'-uAu-“Hﬂdﬁ#U‘JAJNJwBuJILaJy@MJBJNMﬂMMM
= Ll B M=013—

: M=1 s 13 i —

g &yl G
.B‘j&:dﬁ.
cludl Al o e
Al G B (A JA i ata .'

mise
| onénes

de Rl

B— o ‘pei M.
Mo » D G ‘.D E.JJ&“ Q‘J.-.‘if“
| P e el
myuaJt 13 L ea
s Lo Alial 8 4, 00
g—‘l e KL ¢
SOl 5 ¢ A Amaagh
o, S by 9a (Blhai) Bale)
gbhtJmuLdL&u}’!b&ngJs&ydsgswia&odlﬁiwm e ddggs allass

79

e ————— J-J—'”“ ‘?-19
WWW.DZPEN.COM



https://www.dzpen.com

Y pagll e
S 5V Al Gay) Alaly b g dagpdl) by B s
Mjigﬁbﬂ1@ﬂuljuaﬁhﬁuﬂ‘a’MJj'nV“'ﬂulSHis?Lhﬁib.u.’i.ﬁda'lnw v
oV hudis 3 e gal) agaid ¢ A
eLhJImJu.SdGMim Abal of A 5 Jaaial) b gl Jaf e S
b A il A Jaried (i) )igd
GPN salal Jaadl cibuadl 6 —
mﬂ'ibj_;a@h.;uhﬁ\ﬁ‘
_)a‘z'! Ja!_,.d'r &uu‘_]aaaajd.uldu‘il d..h)d‘lh.u.":a.i'uXIO 4.15.).«.1!

|
Xye
1 |
10[‘10.1331&: Lo | A Xn
| 1w g
rn-H GPN = ilall ualy 531
1
GS (s Glud) & 79-748&  GPN Adladl Jasd) cludl &

glad) Janl) Ciludl & okt a1 ey oM s 5 Al V) A GS ol cludl 8 o Badl : diadla
R GPN
A 5 (Gl JUall) A0y Aalai) B 5 el Cadanl) Jad waa o sgia Jartiod daad) cilud) il
-:f'qs.‘:.iuﬁ_ﬁi aaal) aLﬁ1Jé3_wt Qh@iﬂldﬂ%ﬁ@@ug@thjdﬂﬁgﬁﬁhﬂﬂ\ ddns
!";M.' ROTFRRE :
el e eedes gl 1

|
| e i g |
| Bl e

GRAFCETY GRAFCET
Sl A awad
GRAFCET

B aal

80-7 e |

80

Sl o

WWW.DZPEN.COM


https://www.dzpen.com

sd&\)&l’lp—lﬁ\)—l‘glMyijighj‘amdldaiymH‘éﬂljhbﬁﬂ\um‘ﬁld ez
s g el ‘Lhul\’.iﬁt—ﬂ.ﬂjui

i e
(M Ay sl Dgrdl gl o u&twmquwm&uy‘gﬁmdﬂyuso}s
. Al gy eﬂJ‘Lh‘IJJK—USJJUJiﬂJMuhﬁ&IJ.HJA&JJ ¢ (ﬁ}u‘:ﬂ d.:l.g..)
’ el sl BT dgas (e gAY Gala @

o & 50

/j-wm‘miaﬂuswaawi

T i el

9\5) = :
/ U g gadsigeadd | \?
ey | /

; i
lg 1 de | . A gl a gl i =
[ G | e e g f : :
x13 == | S 5
0 \ 12 g ey | E
A :
%,mw || sw——% 54
\{ 13 ﬁ
: NS EIPR T | : 43""3' SJL':'] HU’
; 82 TJS--J'i | 81-7 Jaad)

82 73 81*7 LAl u?yu?l (Baedi (palia g gl (J'“ S ddja.u'il

) i : psadll 5o BT dgay (e Al (aia @
- A LAY g ddads CulS 1Y) Galal) gy grand AL gAY Gala (e B A Als
_84-7 4837 o

i L
10

: T X1-Xc¢
/\3/7
1 —M1/R1+

M1/R1- AR

n

X13 +

o e s

81

-

WWW.DZPEN.COM


https://www.dzpen.com

X75 —F &~ .
16 : gVl
| |
| g
21 ""\"‘. i
e 75 - x J=sll |
<< - Xis5
| ol

= = ciludl A g gl -3
(bl &) Ciliala 5ae iy Apaal) Ciludl 4l 3
(GPN) (£ 1 ) gdlall gUNI (aia ®

(1){5@».;.@.31}_&“@@334@‘E,J‘siemmmﬁiwubﬁﬁa,.
alaadla

) il g (Al Ly ) #100 Lda IS Euny N S aand Slidiay LA G PN (ala (385
esﬂf'}eﬁis-w&wi(lsahu)glﬂ*ﬂjﬂlﬁ%swuiﬁémﬁy((aﬁi’;
(2 s

Jis
86-7 Js& ki

82

il o

WWW.DZPEN.COM


https://www.dzpen.com

v
O e L
L eandll g S Algs
2
1-2 32
=1
p R [ S v
ot
L kA
3| Gis B P Rl i
| e gl L i i s
54 3.4 ;

|

- Jaad & adal

5 b andihy

_|_ pall by &g

(G C) Al 55380 e
AlSaal) G gl g Jard) il Cilida A 138 (58 g GPN (galad) U (el e 28
87-7 & &

83

ln
-}

Aol
>

WWW.DZPEN.COM


https://www.dzpen.com

(G C) et 583l & a &g 100
+ Xo01 :
Grafcet de conduite et g : [
d’initialisation 101 [—] 4 iue
At dag i 1
102 [ FGPN),4) |
I S
103
+ AUT q' CY/CY
- o
> 4 AUT = CLENICY
87-7 Jsid

(GS) o) Cpaia e
Y) Gala pgly o laaiul g gl JIa Sigaa sl ¢ a1 Ad) e A Gawadiall ) Bbial) g
*—U!Jﬂd‘gldﬁl}aﬂu}lGPN @l CLu"ﬂwJGCI Aigd) 5 BaLAY Cpaia & b

SRR
u—aﬁ’f u.»‘-'.-((;s) | 88-7 Jsau
200 F/GC ( 100 )
F/GPN(10)(20)... ... (60)

+ F.AU.Ma

201
+- F + AU |
88-7 Jsdd |
89-7 Jed b clialall cp sl 4
4' “-' [
B :’f‘" _L.,iL,e
S el gl

R G (GO |

gkl g Adugd el gl

84
el Vl’

WWW.DZPEN.COM


https://www.dzpen.com

i T i

Y Rl Gl Hala T 89-7 Jsdl)

0] |
- X 10.X20.X30 -

i | T Xe 90-7 Jeill |

— C Id_s._"g.é.:\_:‘ - 3.1 '-..; I ,‘_‘)é-

A5 |[|l100
= Init
A6 [101}] I o+ [""_A“ e i
: = '
A1 |(102 i
4 T Auto et Dcy
F1 |103 @
e

Arrét

A2 l104

oo i e

91-7 Js&d

| « Réf %;2 » é:._).. (3’*‘)‘-“ c_)afﬂi i 3l
85

A ol

WWW.DZPEN.COM



https://www.dzpen.com

A8 sl e ile cuuda gl ) ol

p el cila
Gllasal) 8 o]
dalles o jlied L0380 clelal)l 8 4590 pal) 5 4883 cldlie o : S dad) e ddagl) *
Bagal) Gusliial aulads ALals 40

Boela ule (L‘i.y.u_}nhﬁnﬁ'lﬁ el o i.dg‘;'l b alall®

o) Js¥) Bl (3sh o Lghigat ot ¢ usgas BLE o culall il : AuSl) Chag *
: t g Ao Jaall 39 e 3
dyglhall Apaslly Adall p ez V1 S all —
Adal) g8 : c‘,.l'lfﬂljS)d =
Adal) a0 GEY S el -
.um?i‘mﬁoaamMW!@_uU@h,@

aLaal) qjjug,,;am_,igm)dguaug:.::dmam jgan ) dslaal b pliag ¢ Pladuy *
A Jsanall ool i) o 1 ) ¥

D b gl Judadll T
(A-0) Sl blis : dlalid) dids gl -1

e B
Gl yag s [

- - J

45133‘)5#——*

> — AJ\J_H\HA_G — 3 jala Qe

&J@ wle > A-0 Al s A :®
T T g A : (D)

St 3 s Mlaiay) cladas : Q)

el 3ac ¢ n

(Ala¥) 488y Sl ) 1 (AL0) ol (i gl Juladl)
sA L gl dAdgliall 0T

86

Hdl o8

WWW.DZPEN.COM


https://www.dzpen.com

H . :

dliuaigy 4= F

7z b — ]

S e "
“Fps

WA,
VATAY l
18

WWW.DZPEN.COM


https://www.dzpen.com

: Clalilal) g5 jdatiall il ddlall § SIAdiall sl jlaay) 2

SJJ-A-I-A:!' | <lddial)

<l Adiaf 4l g i)
Qg.ﬂ-ii 3,2 EJ.}' dA . - fma o
Gilalaa :Evl s EV_?_
/ A dastal 4l yes sloa
~ 24V
- : 5 Jsrdall Lalai 4ad), :B
JiJMY! q‘,‘-\h‘ 3/2 Eisa :dB (:,ﬁ.“ 51l Ao L}w—l—i._“
JJGS .L:ES.I.-K Cilewadls 3KM[,KM2, KM3 f__,bLlhg-.ML;‘g iﬁ_)u :M
sy EIEY) (A asaill 4y 45 380/660V ) sk iy
~24V (e — i £218)
JAY AU 42 gisa:dS Jsndall L dadl S
g3l 3/2 £ 554 :dP dydal) 4pala) Zad) ;P S P
A &ml 31al Jass
| ;Iga-i.d' 'la-_uuﬁa.l.é'l‘):H
S 5 42 5 sa :dH
Ho, Hy | cladla :KMy, KM, KM; | o430 daa:M
E)lj\‘j] ‘éj aSasl ‘?Lﬂ-“l-tUés JskY) L_;DL‘i gAY
~24V 380/660V

G 0pp(GS)

Aaiud il )5 AU
geledll 33le) 5 Ma

200 F/GC (100)
F/GPN(10)(20)...... (60)
+ F.AU.Ma
201
F+ AU
94-7 Jsid

88

| e aaipdd

s

Xs3 1
62
@l 1
63

Hdl 8

WWW.DZPEN.COM

el _» T Xo . Xios

Blafio



https://www.dzpen.com

100

(G C) i 58380 Saa
- Xon

101 A ) At

T Ayl g

102 L'GPN(1),(4)

& Xyoy

103

95-7 Jsl)

- + n=6
=1 < 6 14

(GPN) ¥l Go—wiigaca

96-7 Js&

89

5ol #
7 I
WWW.DZPEN.COM


https://www.dzpen.com

L Bl

B o) Julaid) - 1

C Ay Aads e (A) Al Blad Jasi 2 1w

e Jaladd) 1

k) gl
LAY ol atatl o5 JBidgag e Gopeia Sadl 1 20

p el " AL gl e
- A gdY) odgd atatl g5 JBIdgag e G Jadl 30w
DO " Al .
AL odgd aSatll £ e JBIAgag (e Ooaca Jadl 1 4
(F3- dada) 1" DAY " Al .
Al odgd Jaaa JSA o gl c¥a 5 Jaaddl) g Janddl) cN Sl S| ¢ Sw
e Ay e Al g A gl pisil) (A ALY olgd linall e JaSi 2 6w
g g.ﬁhﬁlauﬁ"ﬂl "Q?Q?J":\-’lﬂ-'m‘js.ﬂ_}ﬂl "Q?C’-IP .
558D et (103 ) Alasall Joan JS& Ao Jaadal g dasdith Aol 38 ¢ T
SN Gaal (i I (14) Qs 5 (G C) A
. (GPN)
I/GPN (1), ¢« F/GPN (10)(20)....(60).: 0 ) ¥ b : 8

(GS/GC/GPN) gawal GJSLEMA;JE: 9y

90

Hdl o8

WWW.DZPEN.COM


https://www.dzpen.com

(AD) Il Jiil : 1

L S S T

I 4
< 3 i 4 3 Lk, &,
l- I T W
s~ S el
-L»—)a R e — i € i L
I s 1o 2 3
A E.V.,Ev‘ I_ I
o H B LA
.. = 97-7ds4
2 T = O
R S & 4 3 n Ul e
) = DEN H“.""/ 'bj"m
i B |
" | < - T &
- p— iz : . ‘-}':-._:‘“‘
] |
o frre
:'tﬁw'hﬁﬁﬂvl_“];,”:vﬁw
.a;' L]
ales Le 2les 15 It .
_ IJ [ , - -, - ‘M;]
&} “:. ol o L "' ,1‘ . 98-7
= " = = = )’ )“ I".‘ o
t t t
* We H T
Xaol TXe Xsom - ¥e
Rioe
&.Ih.“ ‘UM| Qet:.ie

SRl : /“ X5.X105

/ 21 _|“d5+
L oeq .

Tz j
X541 - e
-+ P1
= o |
wlg>

| \ T SO
54
T X5 99.7)s23

g

WWW.DZPEN.COM



https://www.dzpen.com

g : / T X5.X105

| /f///,// 21| —{Evi|T1
2 -._‘_ tl

+ 22 —Ev2| T2
X23 :
= .
T e P
T X2 100-72a
S A g ¢ a (4o
40 !
& _ / o X5.X105
| /////// 41 M
4 T N=6
| ' | 142
f X42 T | .
L 101-7984
$IAY) AUl ( Jpadl)) sbady) g apdilh N slaa (5
A (Jeadil) slady) hapiil) Jal sl |
e Xe1 X63- X6+ X200 60
dH - X2 +X200 X60- X6 X105 61
dH*M X3 +Xa00 Xe1.Hp 62
Sl X0 +X200 Xe2.Hj 63
92
Hdl 8

WWW.DZPEN.COM


https://www.dzpen.com

023 gu 1 i (8
(14) 5 (103) s jall Jaaddll 5 Spial) Uslaa (

L * -n i s }Mn : Ehﬂ

Xios+X104+X200 X102-X1.X4+X105. AUT 103

Xs5+Xa00 X12.X13(n=6) 14

Ja el Jaadilly galal) ZUNY Lbda ) oY) ki (s a5 4l 1 F/GPN(10)(20)....48
S 2 s Jaljall Bl dlad) 5 (60).......(20)(10) 18

bl gdadl gL Jahada ) Alugal) 5 5LAN Jadia (e Alugd sl © UGPN(IR

(4) 5 (1) <N 230 a8y Jal =

o‘aﬁ?uuﬁ_c‘)-ﬁm.a(,

A

é

LN

A e (GS)

F/GC(100) F/GPN(10)(20)......(60)

el (GO

i st s A A

I/GPN (1),(4) e

APT Juasiualy Aava joal Aan ol 633l (8 (paial) danaas (128

i

ol A AaLy o cilaboall iy (Jlad JAIS gy ) gassad Y1 Anepd JalSH Sgail (Bl 6 5 gual

)

93

-

WWW.DZPEN.COM


https://www.dzpen.com

Gsxmxzzsrm{

S

g

108-7 Js&)

Jia

A0 A g A8al) oysal
KM].:(S}:-E-Sz).§3

S3 u-'-'J ( SZ Jlsl ) L_g'l

T el g-ﬁ” Ao g3 duwadl)

S1 T
e S

S2 X
- 3
o ”

96 -

Hpdl o

WWW.DZPEN.COM


https://www.dzpen.com

109-7 JS& o Slld g 407 &Gy jhay il
DCYM!UJ&eMudlm‘aucL@EA@MJM@J@L@AA&MJJHMMI&@}J "
- AL Aol ¢ LS (B ABlad) ¢ daay a1 el B el 3 @
auﬂi@L&a{MwU&M1¥hwaJ3ﬂlw o

109-7 Js&d)

Dcey

iqwiﬁﬂiﬁipjwuLm&lﬂ!h.
v?s;...“ s JBi dga g (o clud) 2l aagl -
¢ gassall V) asas sﬁﬁ*&-ﬁu‘um‘ﬂ g -

97

_’ﬂ-ﬁ_

WWW.DZPEN.COM



https://www.dzpen.com

|5 5adl it dgay o cibadl 2 —1

=

I
T
2
~

b.
o
£,
lo
o
(g]
R

S -"&}‘Lb»l -".ﬁi.b...:

98
Hdl 8

WWW.DZPEN.COM

Jadi
b Al s

pSadll £ ja ki dga g (e cludl @ -2

B

| S1BI1.1.B2.1

e

B2.1.Bl1.1


https://www.dzpen.com

ORI S — e e — e i — = = =
R s iy = e e SR S
— T E

WWW.DZPEN.COM


https://www.dzpen.com

IR I e 9 L

: 01 el
110- mwu c...a,,u; ‘,JLJI sl Uu

O 5, | CP foid g il

ﬁ)® lcm Aﬂ-u-m- w.d....v.s
K= H

1107558 7

aJJﬁiuhSOleuJGMim
u&uhm‘ga)usd.ﬁ)uuméﬂiMczocm@JSde&hﬂuJiuJQ!M&hﬂbj
gutmdlhusswudnum““uuﬂuujd}dumﬂumuu.nn&m
o sllaall

G PN iua gl hhia) aa g -1

111-7 Js& GG, GS HM‘.)’-‘“—‘L*(GEMMA) J&'rd_;haﬁ'}f'lumh‘ﬂ&a@h =2

i fr-‘.‘.—-&l;‘-}.#dq"‘:-v.wm = .'h.’.s.r.‘-::x
wn
= 1

i
X ¥ /5180 ]
=] 200 i
(=N wslooll g S1 ‘ﬁ"“‘" u‘:""
=
T :: = |
Al w._;_l-‘in de cycle
i de =002
Sole 2001

depuis tout
état

111-7Js4

3%

WWW.DZPEN.COM


https://www.dzpen.com

|4
dod g g p2S auld m@ &t

| 1127088

13-7 Jed Qlall B iy

/

: 028
1[2 TJSE: Al ay ad) Crandly culall G il G""
p—alill 1 2 Jueglf

J:g\_;—&l'l.y.‘-_.} : 4 ﬂ—n.“ . -3

D g A grdi o
- Ol S Glalea Ky g

- Evz 5 Evid glasaly (g sa cluala ty=t,=3%

e-‘n-ﬂ" i B Ay o U d¥) odgd ) ;

: 03 g
o eﬂﬂgl

daga i sladly
e e
Sl

5).;}!.:-.?
r ] s
. = L
At i Pl P[E
el b0 I
© B
K

A Y g ) o)
(e 10 ) 3A3 BLE Y pilially ) : w,‘...m
- G AL BUB JANa pilheal) S 2 A gl
o ocalad) s 34 g3
: calad) oMA) 2 A iy
P Al o @S aSatl) ¢ e B Agay (e &) —a & e fdid /1

101

Hpdl 8

WWW.DZPEN.COM

haili Aadl
S grdal

dp*

113-7

ckbaally Gy

.nt

32

11


https://www.dzpen.com

G Al e
il all e
I!GPN(10,20,30,40):J_nSHJ_.S...é/Z
(B T -, [N
- Al lSa b Adal) 3gag e CidS: h
- Be slaal Adall e CidS : K
B laall BLE! JalSl) &y ) e Jay o yai: b

04y pal
114-7 dséullg.\bﬁ;u.\#@:dg_ﬁ al ks
DA N gl el
hs'd ! gl gs 1
Chdal las) 2
chldl m e =3
gl 5 clabajl jlas) 4
Db A,

ngn e % v s » - . I " R 3 . * - - s-i ‘_l
' 52 L (5 RS gl At (d) J“Jh“""":“‘u‘-u’d_‘;‘fﬁ"‘“,‘
G = G
¢ 10 a3 h'g'd"Js e
g W, oo sl v (M) BLy 4om e
-EVr ?Mlé?&@&ﬁywda :(tr) - o) !

(Sl 6) Wile 5 clalajl Loz

11470581 |

L ROVEYPR 4ty 2

A
kA Ll
102
& Sl 3
Jj. ‘V‘

WWW.DZPEN.COM


https://www.dzpen.com

0 05 Qs
157 JSA) sl oY) dclial ) sl
e S gl 5 e alall) g giag
couSall pda: 1 DRy e
c Yl pia s 2 Ay e
L cé-\:Szdﬁ-dﬁ’l .

AR ADAY Y gEN aSail) o a I Aga s (e 0 p @ a (el o1
(Evs) (t1=10s)  alasal) b (a) 8 aSaty <58 ga (puala it

115-7Jah

103

FSsies
v C

WWW.DZPEN.COM


https://www.dzpen.com

Taatie &l ) JS4 o Adhidl o ) e

5S4 (S0 Aaadie Saaa Al 3 )0 Slatioc (3 k) (3 kel g pall B LA ASlaey cuS i) 1A e
L Qi) 138 (8 Adde Uit g 1) PIC16F84 aSaia g 8ua g Gy

5] Jana (B 2l gl Gjba N ¢ g g Cana b Likaa 3RS CilaSalia g Saall of alag ¥ Ul
Y L T e paS il (g s e Aol e A ¢ R A U ¢ Lplantiani 30
Juads Jad) 5 gyl pailad ) s La 5 Adhial gz Al 5 JAlaa) (e A gana b gl IS
coenn el - B B gatl) ca el dedl S ) okl S illag

104

Sl ol

WWW.DZPEN.COM


https://www.dzpen.com

&2 s Microprocesseur glias 5 Suall (e jsha 5t i s aSaie g5
: 34;133;=:ﬁgéw‘9?5@h.d1 s
s 3 (S0 30195930 (b s ol 38 s By pain g ol

-l

Pl AU JA1S aSala g Sial) Lndag

T - £
i J!:;a ‘ JLMA ! daglea_
s s dallaa-
. Aadlaa - ' Ju) -
B B =
) i S - Js -
| /\ f
. J'\\ e _,W_;i\\wﬂ
|kl Sy e - |
; (GETIE S ‘ gisa-
| psada 9 S | L Jasa- |
[ T ‘;,.ﬁ - ! L_—*J

A Gl dallas 5 i A I AU aSaie g Sl Ay o QS aa ) DA ou
ji:_i.h"QiMiéMquygﬂﬁéleﬁh‘thJnlji slhe) g clbiilal &k o

Microship 4s,& ) 3523 PIC duand g8 of Sk : PIC16F84 aSatia g Siall cilii
| P A e saaa &G PIC e i

G 12 o dagl a3 Jaaiid A Base-Li

- PIC 16F84 L) iy (5 G 14 — Al 5 Jarins &) Mide-Rame

G 16 — dagl 25 Jaaioss I-Iigh-:

PIC:16 1 84-10  :us dliacd jualic PIA (o pfaie g Siall i ons
Mide-Range- 4i3 ) i :

105

WWW.DZPEN.COM


https://www.dzpen.com

sFLASH £ geeli fa8 o GV F o

- PIC U Leald) goill: 84

10MHz | 3 oSt dalict) de ol : 10
Aglai35 iz
PROM (FLASH) ¢ si ¢ 5 503 @t charlas 1024 Laali 5y 45903 o 3 o Adlsaly *
4943 3 Lb S L gaa g gl LU (aal (o

4 sl (Reduce Instructions Set Computer ) .RISC i i Al L

LA o5 e g Jgd 5 £ el 1 a5 0B S LalS Lasa_e 0B LalS G 3 gaa cibagl st 30 a,
Al [JAaslas Gsala 1 Ay e cillaml o 4 3 g3 5 A3 BA 8 6 dc w ptaly *
: PIC16F84 3 i i 4y (4

& Jeal sl 2 0ty i kit uiay Euga 1-8Jel) daania § J3 g8 o A i o
2 Jisall (PORTA) idioy Al @ik o 7 oda Jade diay Jay e S Slas| Al LA buaa
s Y Cslll Jiaad (PORTB ) M 3 RA4,RA3, RA2, RA1 JRAO B 2 5 sy paay

............. s - RB7....RB0: 5.8
FLA l-!it . ' ‘Hhﬂ = fia
R e o) if-; -
e e | ﬁ :[4
CLH — 2 il 15| it | T
- s % &E‘
|l ._ g o iyl o (A Gy ) 3iidd ;RA.......RAO |
11 --n U !-%‘F"- - Mt (B &l ) iiiad :RB7.......RBO
1L b g — .ﬁ 11l - e Nk ”ieii-‘di:VS1S, VDD
A -l 5 ol w—eppe | (Y ,Lf‘j‘&ifﬂscil L
1-8 J<&b :

e Ay GlBa L ) aSate G ) gl

. Al sl /14
T (Vdd+)s (Vss-) cubiy s all 0 sasa gt Alaci gy 50ty Adddta i

- HS Ll bl 5.5 5 4.5 5w g RC XT,LP Cilicf L1ji 6, haig 4 oy

106 -

S

WWW.DZPEN.COM


https://www.dzpen.com

.J*..iqd_.pZLga-__ﬂ.;‘a’.LJa‘;.\_u Al ot CMOS 4 3l 5585 ¢ PIC16F84 o e
s ) 5 L 2
é&_dlMl@iHM@a@JMi@whimuL_dd'
4ahyuaé-5-e-++uldt—u_au~ﬁgmauw-ﬁimaﬂ3m«m_' '
(KIS ) B S P3PS | Hs A1 gy Adala Y Aol 9 g o PIC
\’L&J-.ugéj!400“S&iwwﬁu—nhguiMHZﬁ5Jh
sl L jladl oS 3 OSC25 OSC1 Oty ) Aol sl Jaaiad . Lgy

c1
+ 1' Oscl Voo

Skil=H=100
(uiartz ou 20 nF = O
Tésonatewr L 16F34 e
cermmique

LEEA |

Il 0sc2
v o

er————
C

Mode Fréquence 1 et g2 16F 84
XT 455 kHz | 47 a 100 pF
XT 2 MHz 15 a 33 pF
AT 4 MHz 15 4 33 pF 1 Osc?
HS 8 MHz 15 & 33 pF Fosci “"_‘ b
HS 10 MHz 15 & 33 pF

Juaniaaly doLod) 5 5LE) (gt ; 3 < Jlaiaily AeLadl 3 L) 3adas : 9 Jo&
Quartz 3 s R C 4l <) 5 1

. ‘RESET 4gi i salcy5 0 /3

P degadiy @Lh_.i th-—.ull slac) Mg mali ) e dadda Jgls o Ll o o)) o3a
¥ RESET 3 i ula U:n ¢l e el gla Al o ¢l PIC) it oy s
N PP 3 BN R P pa— PICI6F84 o aa s dlli 154 4 55 Y :
Jlind A e, 1Y L. (POWER ON RESET) & oV d__i g5 i (A SRR
Gty S A BN s ol g gn s e
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1]
TN914
INd143
MCLR
RESET

16F 84

s

| e I BREA R (5
L’muuﬂjsﬁ’ju-lcdj‘glP!mgﬁh—aﬁm}&wjmdlm

A Y gaBy) amgdl O a9 S ial) Al i ® 8 L Bley Al aalddlaa
e Al be) B A g te o B R T e B i, i e

| V<7 HF DI TOTAR S S U B RPUNI s

'a"]'nﬁUﬂ!%;_}aMQiMgﬁljz—swiw%ﬂi]u1"n:aﬁ_..lgé‘j.@l-\-.ﬂl Lal

o
Ilémaire
Progamme
Taille :
lkxl4g
dadreszes
TR sa Radf
s e TOCK]
i Rag
'JIK R&
Ie' Ra2
4—5%& RB/irt
el 7 BB
: 4 RB2
Gt | B4
a—p{u RB3 2-8 Jsi
| RE
| ! ] , | RE7
oscl o MCLR VDD VSS | PIC16C24 |
i) w0
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gl 5,913 /150

(1024) L 81 s s Flash 48 e E’PROM i EEPROM 5,3 a 5
0000 ¢jsie 2o 593 B i 5 ainy . a0 Liss faaia iy 14 5
. Hexadécimal jic lied) Gl Y iy h G sl 3FFh o o (ré—a

T LS Laatas R 5 caSate s Sually il 0004 D 0000 o s s

: RAM 5,913 /2§

A S 02 i) 1A gl 4B el Ciad pda g ccilibasally UBipa Ldilina) b day, el ¢l i 5
o o P VRO S RAM s -

BANKGM@L@-L&lzS?LEU!H%@LAL&Q_QS-QI&J&24C}¢W! |
e 8B N 80 (s il as BANK 14siall (3125 0B ) 00 e oysli ol

.6 53

aﬁGS@,MiRAMmem@st__pgngm CPCRVIRIA
DA g lgladiad 00 Y 945 8 (g ool 1l Aaleaal) L ¢ 4F ) 0C o0 A

et LS 5 ) e ll i 3 =l RAM ¢lyie SM?W#L.&-A_
st U9 daa i) S

Pl o Y5, 93 /3 _':

Y 0A5 3F (3 00 (e Lsina s 8 00 L4 64 <3 EEPROM g5 Ga A
X adla iy

Pl d ) oM ) /48

LS 1daiall & AV 5 O Aadall B Lgia ad RAM 3,513 8 cdad) st 34 a8
P LBy 5 et @il A 916 Lase ) dyash Jogedl s (bl 3 aa g
i SU T VO PN SR
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u.!i:*_é‘é w1

el dhey REGISTER FILE MAE -
PIC1 EFMJ&.

File Ak e 0S8 i A ;
(4 ]4] birect adr! ' Incirest adep | h 80 4|
1 178 PTICN a1 Y :
: = RED | A—waldd) ool ol
i3k
g4t L TRISA (f batis
ihh HEh i
- ; g ge TRISE g
1 ‘..I.IIE i 'ﬂ',_;-“e- é_zh-j. &
| s g7'h | E i =
Cih EiaTa FECOMT 1En
A8y EEADR EEraingzit #3h
A POLATH Rk :
aoRr | mco 88
G& | a8c. 1 R Aaioal
4 !
- y
i oy 1 o )
2! e
| | 1
3 | ni3s 4 |
| & % s 2 ||
i o 1 st ]
! "! i b 4 I
B e = O
. i : v
| = e E. 7
k. _h_--_j——u...,...w...s_____% —_— i
| mames e __
7Fh L i _ J Frh 3-8 Jal
| L Fonk |
Linknplemead dala reemoey o 15

il 3 phy=ical regisle

: Registre d’état 42l J—au/ 1-4-5

2.\*._‘1_“ Al gl Aboal) Gllaall Eld e daaa ta CY g.ln_:,’x « STATUS (aw o
Ofiadall s RAM SJJl:Igéda—l:ua_-d'l &L_h_'ﬂl B iy LS L FUSE SV | i

-Configuration JxeYWau ) Jsash Jal (14 0

= 3 i "
& i L

L g

5 4

La

R [TO[PD]| Z |[DC| C

Aplua A le o DA BlE_da) o = C(Carry): 0l
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IS i LS AW e b e ' " DC(Digit Carry) it

' RN S TSP R B ST Z(Zero) 22

mise en veille <l s o aSada g &2513 0 & asas PD(Power Down): 3=
Al Bale) way 1 Aad L Sleep Aol 2 2 25

ol Ay 3 Jial ) G sla i Ala (b 0 Zai) 1 TO(Time Out) 4
-Watch de

—dal e G 14 0 cpda by G2 diady mawy RPO(Register page zero) S

0 iaial 3o a3 RPE

RAM 593 (a1 Aaiall sa a5 RPE

PICI6F84 (4 0 »is RP25RP1 gli) cus

* Registre de travail Je e/ 24

Al clled) L8 Lald 548 La) A el s we 4 e

: TRISA-TRISB (s /3

G313 A Sl S ma iy AgB il ) @ bd JSala ) glila
Odar il o 1.z —3aS 5 1 iel

: PORTB ,PORTA ¢)idiie) /4-4

13 16F84 PIC) p—a s dua 4 bna i La i) Loty pSale 9 Sl i
Polany) il éju:\_u‘u.b Cpdidia o 4o 35 oAl 5 Jalaall e v

RAGd........ RAO . (e A ML) e 5
RB7........ RBO (B M i s 8-

=53 G LS gl S 5La9 3o ai , TRISB3 TRISA s

: PIC16F84 ) iae i (8

R S IR SN SRR PR T PRI
Al puali

, add G gula —

b ilie daa i (A Ll Jiais Agily 430 00 5L *SMULTIPROG 4payy
AW A LY Grafeetopaial 3 Algorithmedu ;
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I 52 PIC 5 igmlall 0 Juaghl 503 2 5 .Programmateur de PIC Baua b —
Aaadiall 5 1Al 5813 A L) gl sl

Chaine de déve-
loppement

_’ I'I Carte cible I

4-8 Jsdl)

= : certaines cartes cible
Ordinateur - logiciels ;

Multi-prog, ...

P Al sad [1-6
el dagy a1 e AN ggdiall aall alladl ) A ABiGa Algorithme 4 ) s dals
- g8y Jibaad) Ja

) Con 5 Angadaa 5 sy il ) Alulodial) @l gl (e A8 gana 08 Bk A e 530

) S Aaa A0 038 A (S . L Allca Jad A B A8l g Apal ) i ghdl) guan ged
Bhiay on Aulad Ay bbieg§ghd JS 3 LLES o 5 A Aol o) Y1 g clagdasl) Y
plidiuly i 5 (L'organigramme) Asbull L)) sdl o JSgall aliitl ol o clbaad)
A JSE B L A 5 el Aadlaaay) JISEY) cn 4o gana

’ u"-" ¢ _,w {5 J‘J_'r; ‘. 2l
S8 i i N il
o .'.,,':-,-.*:[ R | S ‘
Tlo=al 5 hoad 3 Sende " e
. - - .__H SAaadF 1 JJ‘}“ i
[3;!_‘,,1.:' 3 gL;.g_} S gt W ciniisimiamiieaiiitt” b - |
------- e G gl dafiaal Jandens B R 1
B e BRER s e ok ai
-~ Y ow bmth A~
i JNen A o\ Ow o daplt ALCBLAL Jamdan N .,
| s, \\ 9 A 1
: \‘\/ N I
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+R uJbsd.assJ;;aJC.hpass dalus Gl 4L Al sad aagi:

Debut |
{ b ) ; P Jaad) AE0
jal e

s Luc R ; !
S Axa i gad) P

Algorigramme :‘ G2 s o
= a4 : y &" !
T | S=P*R? Lsleadl o0 § daleal Gl o

14
SHP‘;;* C=2*P*R sl e C bl cal o ..
J::‘:R SDC u.adS._a:iiu.ﬁSi e
ﬁ Ecne S.C -
o

Fert g s s 2 g

L=ab+e¢

17 “f"{ m
e T X
! '_.i_.-"“—— »
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Assembleur 41 da ) 2-6

' bleurL_i.L;LiSuiJ.iu.ég.i:.s;‘g a—LJbL}QJLSLIGAJHui S PIC) ¢ 83
Microship t=—dga o Ul s W S ey A Lal 34 o oWl Sl s i
e 1030 Ja 2t O o sl 4t o8, MPLAB L b g

s SR U PN el e 5 S gy ta oy pladag Saatl oy, Ll

e el 45l <l g /1-2-6
géd-‘m_:gt‘u-s—uu—;—a-_um_h_umu| K Y

(7 Jsa& ) Al yali oy
c i G gl
- MPLAB 4o,
- Programmateur de PIC , PIC) E-..a)-\.a -
- ICPROG 4aa ,
gl Jips

_ Pl A 2 /2-2-6
= okl Galdd) mali ) 4,5 AR B e AU A2 g0 assembleur 4! P

) jalial aiat éua
B Ay U o3 i
Listing :cilad a2y a5 3 _ [
s g«lmh;‘!ub-m,s‘lu-bs A el 14 Jo 5 0 8ia g
PGkl L gy ek ——— Jisi . Hexadécimal
Commentaires: el a3l _ Jui
Cho ol mald hﬂlﬁcﬁudmihhwbhu@%ﬁlwmds—lmawsuﬁs
= bl Bii 5 DA Laguad cilad gl S LA | glata , 3 il ANl aicd Ao dagh

bl o da Jalas

Working W d.a_ui das Wbt Jaatiow , Loyl 2 537 o« PIC 16F84 , g |
e g8 A Accumulateur pSoall (3-8 gy o3 (register)

: : B AN,

- TRIS 5 OPTION L& 4 PIC 16F84y Ghald 2 aagi 37 cilal o O O
: :%Ekuwﬁ#%éwlohwmw—udﬂm*ck—wﬁ
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F d.nhiad_gdg,d@-u,g:\sﬁ,aﬁzd.al_ﬁdiﬁﬁf_
e JS Jlaa G Jgsad

mnémonique Instructions sur les refpistres ( octets )
ADDWFEA =Wt oz |
ANDWF f,d di=W AND i
CLRF f o i
CLRW Wi=0 T

. |COMF £ d d:=NOT(f) Z
DECF f.d ti=f-1 Z
DECFSZ f d:=f-1 ; Skip if Zerg :
INCF o T=he1 3
INCFSZ f d:=f+1; Skip if Zero .
IRWFFd  [F=WORT Z
MOVF f,d d:=f ( permet d savoir si =0 en faisant MOVF fl)iz
MOWFF =W _
NOP neffectue aucune opération
el d=F HL % "
cadlld d=f SHR 1% -
SUBWF f d d:= f-W(en complémant & 2-->d:=f + not (W) +1 ).IC.,DC,Z_‘
SWAPF f,d d:= f[4..7] <-> f[0..3] ( inverse les quattets ) |, |
XORWF f,d di=WXORf Z
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BCJ £ 5 2l ) clDle) (& Jidid dald Aale s ) el pliy pliay
g 9393 Jaa A S laS, g olhal) g Jalaall e g, @i Gl Gisa g
AL e J8 by sty Aiph ) Gk W A Bl 5 AL DL e Sl
: by T, (R
Sl 03 &S DA G gal) Gary Jlariad g3lasa) o e e (uly Y ALLY) o3 b oasal Jé
) f Jadll Gimall il
' W Jad) Ja (B Al
1 £ Jaed b dagad
(hFF s h00) 5 813 LA i Jaws ) sic
Cal) Jad) (5 giaa
dass dad ¢ étiquette
3 kiad
daadl Jas
W) Jardl Jaws (s siaa

RBOchdlgﬁdﬁygiyénbiM@@au)thM:JL..._._’;.._o

;Titre du programme : PROG1

;Ce programme allume la LED branchée sur la

;sortie RBO (bit 0 du Port B) et la laisse '

;indéfiniment allumée.
e e o L o 1 [ IR IS

DIRECTIVES
B R T s
PROCESSOR 16F84

RADIX HEX
INCLUDE « P16F84.INC »
__CONFIG 3FF1

e B i I I o o o o o B

ORG 00 ;Vecteur de Reset.
GOTO START sRenvoi a I’adresse EEPROM 05
‘ (hexa)
e B I 1 NI BN S B I B RS ST RIS
INITIALISATIONS
116
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llllllllJ_lIIIl!llllll lllll
LS Se s e o e | LI T

- R R b S T R ST
START ORG 05 ;Saut introduit pour passer au-dessus

;des 5 premieres adresses de Ia
mémoire
;EEPROM (00 - 01 — 02 - 03 et
04).

CLRF PORTB :Initialise le Port B.

BSF STATUS,RP0 sMet a 1 (set) le bit 5 (RPO) du
sregistre d’état (STATUS).
;Autrement dit : sélectionne la
;page 1 du Register File (adresses.
;de 80 a 8B) dans laquelle se trom
:le Registre STATUS (i I’adresse.

83).
;Met la valeur binaire 00000000 ;
; dans le registre W, matérialisant
; ainsi notre intention d’uti
les8 lignes du
;Port B comme SORTIES.

MOVLW  b’00000000°

MOVWF TRI ;Port B configuré, mais encore en
shaute impédance (Trhee-state).
BCF STATUS,RP0 ;Retour i la page 0 du Register File.
e REa e R L SRR '
: PROGRAMME
;+::::::::::::::++++++++++J.::::J.::::::::::::::::::+++++
LOOP BSF PORTB,0 ;Allume la LED, car Pinstruction
: « BSF » met 4 1 (set). f
;Dans le cas présent, elle met a &
;bit zéro du Port B (PORTB.( :
GOTO LooP ;Le programme se reboucle.
;La LED reste indéfiniment
allumée.
END

;Fin du programme.

ICPROG 3 MPLAB TR

bl 439958 oSa mabiy g4 3, PIC claSaie S5l U< 4l 31 MPLAB A g
- Microship a

Py O ey il ) el g by N

Editeur .asm .4, (el sl claglas ) Gl ae

‘hex 955l A A Y dlygatt A
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Lia PA e (g (o) JLEAL macw 3 Simulateur. geali ) 34 5aaldal dlia —

Saliall 3 )l oz laall 5 Jalaal,E SIA, el
SN Y) GRS Y g g pdiall Apandl]l (il Le £ g pdial A8 pal) clilall gran Jand o iy
-hex 35aY) o3 gali il PIC 5 813 o (8 Lubad W 9 Jiaid ICPROG dias s Wl —
- rand) el ) o Bl qailadl (e Gty JEIN) Al
Programmateur de Pic ‘zeajsall’ caud duald 503 ) ddaadl 222 B rliad
JAM S 5 bl G o JUAS L Ae piia 5 Saseie qus) iy  Jladl (S

A AL Calida g, Agtadl il ghadd) PIA (e e sl Jand) A8y 5k 2 pd b Lad Jglad
. B0 Aaa s A Uga s

MPLAB z—sln J sl A /4-2-6

« REf 8-1» : aa 44 b 4l ,_,aﬁuna:
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T SRR I S SR e B

Al ey
20v /50 Hz |

Adadl) A% | |
i
2

U220V

i glii24V . a2 V

: : . Transformateyr dsaall gk e Al el Aoy Jugad
S O Agial) il da ity 985 AiSLu L € 4] OF 5be oa o (] gaall ‘-‘-ul-'l

b n

"r

g

. - 8 ';\'T’z a
-M%@Q@Jﬁ{dﬂm@&Jﬁlgdhidﬁﬂm:C)-'..Jsm.
ORI o S gl Jgage Ny 4l s 14l o
gﬁ“wﬁ&*‘sw,s @%ﬁfmd&mﬁNzﬂmlm@@'
‘g ﬁu:gaqumuw@mepwmi
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M (4

Hip I

Us

35% 1) ¢ Lglita Lulalida Slia a8 ga uy(£)ousbiiall s AW Gill) o3y Ji fasa (5
(Rl 5 Al ) (o ol AL dpedalinal) B JA) e 09 5a dis u(t) Lglita | 5gs Ul il
: (Loi de Faraday) a8 08 cawa Ll 00}
er(t) A Ll S ASaadd sl ¢ AW A

i de
u,(t)=—e(r)=N, =

ex(t) A A4S AS e B g jggki: gl B

u,(t) = e,(t) = =N, %

J-\C-Uzi szc@J@‘ﬁﬁjﬁwém%ﬁubMU|s NIOLS'I:}:I :@le(ﬁ
s 2 dd ¢ A 8¢
m—£—£ Jugadll 4y gl sg g
1 U _ N,

i

e

m>1:::gF sl=sliosH. s 13}(Elévateur) &,y Jeaall of Jsii

U,
m<1:>U—<l:>U <Ui: s 13 (Abaisseur) (@bl Jgaad ¢ th

. u,

: 1:>U—_1::»U =U,: A8 13 (Adaptateur d’impédances ) clailaall Ciusa Jsaall of Jis

I

: m‘j.lhﬂ-!'!‘).!ﬂ'r&-a LSe canlity J8LY adalla : dBaada

‘LEIL!&EM" é_yU'; Gl e e i AW ae 220V q-“jy'l OAs l.%'l ¢ 220v/12v Jsaa i Jlia
(Uﬂmnyduﬂ)@ﬁ“iﬁ‘éhhwﬁiu‘,&(&hﬁfﬂidduﬂ

1Al AsUaia) (7

S1=S2 $1=Uslin : A i
S1= Unaln: 65380

P Ay gillal) Aluasl) (8

Laiaal) doUaiu| A 3l . .4 ¥ ] P, suiall ds i)
meEE i IEPRTER 5 s
A h 4 h 4
] cielyua ot lelua Joa dodey Clelua
Py A1 B Prer ) Ppy sl 4
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|

P1=PJ+PFER+
ESC g, | g

i =
E} Py=Py;+P;, [ | Pe=UsLcosg,
|

: B il 48l 393 500 ilusa /2-8
S S iy Py 03 by Py A1 iy sk e, M s 1 s
P S g A Lpayt e g itn, e

C S8 B ) @ 55 Uy, ey

i iy

%

P A8 i) cle ) A8 jhally 353 sal Glea /3

- * ] - U
Bl il i, :(ﬁwmq)elﬁﬂhg&d‘gﬂl‘)%i/]—:; l::vE
- e L,=0=>P=0=P,=0 E!Jéd-n-‘h- -
= Hio 0 ) Fo =Py + P, - j
* Prer. alal Pyyg Jlaa Wiy i G T, £1h U ) 480
29 . }Pll]:Pfer }
- Gyaal Clelua ey EIAN A Jgaall sy
- Dl 5 uad B s b Jeaad) sl /2-3-8
lee 1 . :Ugﬂgﬁlﬁﬁswijéﬂhqi - B

u2=0:>P2cc=0
Plcc =Pfer+PJ

€c : court circuit
3 jab 5
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B SRS RY Wpu R RYY $5 ) S5 G Ay gdal) gl Y] (aa 3 055 Cuan Uyee Fgdl Jaad Al
i 5 w2 bga=Tse Lag}ll..u!
T | e Pyl Ll Uiy Al s B el oSty i Uy o L

Tiall

el Sl ( Apadl ) g Jorbey ol s § ) jucd (B Jgaad LSS ¢ Al

U, Jaﬂiqsbﬂ Wl g o(IL,U,y) ‘\a.&allg&uﬁumﬁwqyu'r dudd dic ; Alada
AU = Uy, - Uy

b sl i) de el AUS= 0.09U, « N,=600 A alil s ¢ 220/6v Jsaa : bl

NF 15.100 Lail) ilua o : Cilaglatl) da gl 8¢ 3 (9
i deall cladadl dagt o Wl A5 o oS A A ciladaeal) Lyl
8KVA ,50 Hz, 5000V /235V
AU ) 55 Upy= 5000V
C s B AL A g Uy=235V
25 f=50Hz
. Agau) MJ&LH! delauy) S=8KVA

Jiﬁl\)ﬁt Nﬁ‘ (l{}

D dgll galal jshal) galal asilll /1-10

- olalY) Aalal 5L ) slady) ALl 5L JisaS (8 B8 oA auglll ¢ sk /1-1-10
s 3l /2-1-10
D Vieuiti=0V he D AU o b

P~ 5
- s aual) AL Yy 20:>VA>VK SSE]
vi 'R v2

%Mﬁsaﬁmghmuw)hoﬁ

K
b\.—_l( S L%‘;

b iV K demties o8 i
vI(7) = V2 sin cor . A ghlhe AabilS s ¢ LSy LAl e b ysSo
9= G ' |
vl=V+/2sin @ ol 0. A M ”
v2(t) = Ri(r)
PO us s Jdas /3-1-10

0<0<7=vD0=DAE (i #0)=>vd =0 =v2=v1=v+y2sind
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DO |
TSOS2T V0= D iy (1= 0) =12 = v = v =11 = v/ sink ®|
e A S Py

2
2%

@A g i e i) 30 A 1-10)

L(vzan el Z;@' Gy = i LY2

1

D g9 AN de i) /5-1-18

(PO)y=— ... .P(9)=—2—Visin2¢9 :
2R A gia R Ldaal e

ra

Pl LS 3ad /6-1-10

é"a
|

. Thyristor c'..\hilseﬂ_w& Jlariody 4d aSadl) (Say 2yl 0 5 Le sa 1 B L) as el (11
e GG b 3 ke o 48 asal) O ) P 0 B ke 4 gl Gy i /111

Pt - Gachette U3 vl
X & Géchette 413
) s 834 0
‘i ] £ a4 Anode i
e '!_: ?_5 " e 4 .I 5 |
TRt sohtadl Alss A K vl
5 ﬁ E; S — bugs Cathode Vi
i B Vak
= Al
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D )i Apald /2-11

‘ il jial i
[ (o) duage giake
K
LS
i I B
e o3
{;ﬂ‘sp‘ T R i I e ‘_:-_: vAEK
¥ Hilse figl
sonSell Byeatd il gn mlide
Ll Edais
a- ia_r"‘i" sl

: Cl.ﬁ.acdi.h_gyif?)—'}l

oA L e ddes i 2laia B0 o palt

S Sua Ao 5 LA Sy g V>0 g *

- impulsions alay 4§ g6 . JE JSd e G gaadl) ) 3
< B A u g i F

- Vak S (B g s

C e Tl Aty A g § L) Caay ¥
_s,i_il_pp.giali—uf\ﬁlﬂ“'ll

V =V sin wf = l?siné?

J-_]
b
‘F'-—.

s H[R:I 0 = wt
i U=~

Angle d’amorc¢age il 4,9 : ¢
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-DNjg

i

2-_;-[ 2:m+c:
| e ]
= T 2T

S N b |
P oK1
0<t9<a':z =0,y >0,
Tkﬁ-ﬂ&y:l—OV k=vV=u=0
a5¢9<7r:>z #0,v >0,
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