| j (N CA TIPS I ICAT PR
8lall Glasdl

o2l ¥ g oeld 70 (oo 330N el (s

dalad) Az g - Jola — Aaddf - ailal) @il - (g padle

20010 38 At L 91 9SS

2023-2022

JMALDADAL IN" 7NN RT ALY



https://www.dzpen.com

ey

il 138 sl
A )l 53 el Legd seal 5 Caay SI Gl gl = 55 ()
Luall o2 8 (sai ab (e ) salg sl )

g otie) s A ae S i ik gl Al e andl )
adain @dlil) alell Canlia g o sl JSIM il 5eS Auonia™ L ) i€l
By dan 48] )5 yaa le Al ol ja s
) ) ) J g gl iy alaia g alae JS
A aa o dallA daae Al 8 sl e K

1 fatihatmge@gmail.com  al A o8l AE il ¢S dnia Lin ol 4S5 - 3\;# Gl.“a G B Alas) e
A o

SADADAL N ZIDNINT RN



https://www.dzpen.com

cdolis

‘“,MJM‘,LG‘LU‘Mjp,?-JJ‘WJJMLU‘M\M
pedly S3all dode dazms Londg W guy (e el
O 53-31 Loy Il e (LG LI e Soloe @ G5 Sl
AL Yo () Bl g oo CI5 Lo dusalg coecadl (0 19 ity
IS U Il (e Caando 99 Juiad W 3 Jiguo ol @i 9
5230y JLE (o oSl

220 ehe I pdd (re S S L) Ja y a2y

2 fatihatmge@gmail.com (b i (o sl AN Lol 48 Ain L glsis - Aaiih Uy 3 30GY) da) 0
Sl r.le

SADADAL N ZIDNINT RN



https://www.dzpen.com

3

fatihatmge@gmail.com

(a3 (S (g 35 AANAY) iy g Awia Lin ol sii - Aaiid U 0 1530LY) s (e

Hpdl

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

Aally (S5 (80 5l shaiall Jia) Jad Jalaall Al da e Al e Y i g 1 8lil) aUBI) Ciy 23 -]
MBSIAN Al B3 ¢ LAl ARl

il Gl aay ia i) Al Jaliia YU 883 At g and

lal) 3hial
’_' II At

JSb e B guall (8 2n g o )y (pjAT) AU &8 ) (A% alSaly &y uale 5 SID gar GOBN iy ad 2
daadia Gl Hla
LA 168 -3
:RS M2} =

: =l
S Q| Qo S -nguidah Set :S —
— Jeadilidass : — =
olo| @, | 0. R a3 . Reset :R
01 021 8 A WJGPJ‘:Q~9Q
[]- ]. =l M —R 6 -
110 1 0 1ol 2 g
! 1 Asgias Alla
Whaiam g A iy (o) JiB ol ) 4l dasy (Sl uele i ) 3le die ) RS GOl Jlaria JUia
Al a5 lall Alatiu) (g 3) W) JSFCuatns 3 plall ol dgdlaia 3 jlal JAaeS Alleain die ¢ 4l
dA\SAS\ &_\...\S‘)ﬁ\ M.u :\:u.aajj\ 08 L..S'Ju:’ d;\ e M\ ‘_,’A g_\\_ﬁi‘)\ ) LQA(J‘JSJY\ L)AJJ
Y A& By c h S il 1 B RS DAY g0
“ By
4. FH
174
OMNTALI00
Q
ﬂL?—r Q
14
‘t-?'c[h SMT4ALS00
-
4 fatihatmge@gmail.com b (i (s silh AN Al g Aunia L ol 5is - At 7 (g 1B3ULY) Sae) (ha

Hpdl

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

5

! a3 UGN -

1l Al g el I Jaadal) Jaad
OA\)':LAM‘:—)M‘C)AM":\5McGJ&S‘&hééJ}éJﬂ%d&‘Mﬂubgﬁﬂ‘RSk.—iw\‘;éo
ALl 5 L) 08 Lais V) Jlad e ()5S Jataadl Al el il e g Al gl sl b e

el s el e Jaail 138 ey A (il i) Ao L) pansd

B e sl A 50 daans el oo Aebad) B L) -
(S e H

seladgn —» £ «— Ujuiga
H e -
L. v L R S g L

CP(Clock pulse) « T (Timing) ¢ CK (Clock) ‘H (Horloge) : 4\l 5 ga ll aals dslud) Jiaal ja
cde L) AU Jaad

— H — H ——> H —O> H

saall A il de Ll saall JMA i de L) a5yt delud) de iyl deludl
(H) A (s ginsall dia 31 (L)oaidial) (5 giaall 4ia 3 Lsaslall dgaal) AL dgaal)
+ —ia) 31 Jaalll Asarl
agilla s b Ganll) AplSa) lia Ml g lagag 8 asl g o) 8 aSal LSy delall 3 5L3) o
Aol Cle Jdled sty puall Jalaadl &l psaldilia e &l plall <8 il il Jaaill &
G i de pull A oSl AilKa) lia Al ) Jaadl)
Lalal i) il g1 g ilida -2
: (RST ) RSH >4l 1-2

Q|
)

=
=
W

Qa1

::il :3'

Ll = = H
Ll ]
-
L.
Itl-w-
rg

[ I R =
| o] | =

Qn
Qn
1
0
1

)
‘E:.
;

fatihatmge@gmail.com by 5 s 5 A Aty 14 Awia Lin o1 5ii - Aaiid U 0 1530LY) 2l (e
Al o8

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

00— A gl Bas K
gl Ay Al Qa0

A dadi jlsas pwasludl As: H

: JK @24l 2-2

Ll Ay B || H

P A -
T K | Qut | Qut cllad
AA |x [x | Qn | Gn | 2—F
1 |oofan|@n | Z—== I
L [oj1[0 |1 | 0 2o i _
1 1] ol 1 [o | 100 s s, LM
I (1018 |an | $—ma

Data (donnée): D <>—all 3- 2

a0 -

.

6

¢ el -

a> H

Q

g5 aul® T LGN 595

T <3l alsal) SUMEN.

(O JAde) clagleall JAse: D —D
- -« e 4 N —> H
Saslall dgaall Jlsas b dcludl JAse i H AN
N
H|D|Qu 5..»4 laasl
=4 x| Qn Qn Bl &)
flo] o 1 0 2o
111 1 0 10 B aas
Trigger(«Toggle: basculer en francais»): T <>—3&114-2
Gl Jg2 -
\
H Qn+1 Qn+1 cilliadle }3:’ 4.::1.;.»3\ d&-‘\AH
“1 Qn | Qn — AU dgaall ) sa
{| Qn | Qn Jaas
Vcc
Vee
R
J Q— I =y [ D Qf
T——pH Pl —p =
K Qo K QfF Q

fatihatmge@gmail.com

Hpdl

MADADAL N ZINNIRT AL

(a3 (S (g 35 AANAY) iy g Awia Lin ol sii - Aaiid U 0 1530LY) s (e

YWYV VW LI LLINUUILVL



https://www.dzpen.com

3
Ao‘

9l

=

wlls J4l Agigjll Cilhbagll Jo4i

e

S

-

2

RSH >4l

%
o

H

ad) (g gaaall

L L L L L R E T Ty o

N\
)

J

JK DAl

%
o

H

)b S

* 0

-

al

k3
z o z s A3
=Y =Y = Y =4 J &
D 10
e LLr O - LT X
3
lllllllllllllllllllllllllllllll noo
............................... 2
_|v ................................ Mw
1
..... | Pl e bl pesinel Ssol |
o
..... e e A TA w
T L T B B et et ot
e e b e |
|
|
- g - N P R —— - -
m ﬁ!iill |||||||||||||||||||||
- I EEEEE EEEEY CEE T et -
1111111111111111111111111111111 ._‘-lllllll.llll.lllllllllllllll
vl (TR e e vy (Ferem: Sy |
_ e T EEE T
1
flllv.-.--m .......................... e it T e
| - -+
- . -, . i - o o= = o - =
(=T o= = o O o

z U O 330G e

S Auia L glgics - Aaiid

Al
Hpdl

5 g 535 A2
SASASAL I ZDVIRT_ R

@2 ¢

fatihatmge@gmail.com

7

VWellZ X LINa UUILVL

Yvvyy



https://www.dzpen.com

TALST3A daaniall 5 all Jlie - A Abla,

230 el taniunall (M & 53 L TALST3A 5 lall wiliall 48 5 Jlaaialy -]
Caeludl s lil it st aaa D

§ Ol 3ie e 5 el B 58 Ja CLR oSl -3

el lalaadll JuST 4

SN5473, SNS4LS73A . . . J OR W PACKAGE .
SN7473...N PACKAGE LS73A LST3A
SN74LS73A . ..D OR N PACKAGE FUNCTION TABLE
(TOP VIEW) INPUTS OUTPUTS 14 ::"" 9 (2
1cweh Usahg CLA CLK J K a a 1c|.rcmb->c1
s N S e -
1k Oa 120010 H ' L L |2 Qo N -
veels 11{J GND H X ot H - acLk Sy
2cLKs o[ 2K H oL H] L H o LI
2CLAe 9[120 H i H H | TOGGLE s Bl
2J007 s{] 20 H H X X )10 Qo
mﬂmmn DATA information is u;::rl as no‘r cation data. . Copynight © 1988, Texas Instruments Incorporated
D e R T L ST N J@; TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
Ry J'S\.hha.d' |
14 1CLR
t
0
CLK
1 1 L 4 e — 1 1
1 1 It 1 %
1J
1
0 4
111K
P t
1410
o t

8 fatihatmge@gmail.com b i (o 53 RS Ayl jgS At Ln sl i - A U 0y 1530y Sas) (1
A o

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

9

Pl S0

J o

1 So S e et ) S s T
L (Rp)0 (o2 ke S¥1 Jaaar 3530 (T M (3S) dpaiill 8 Jany JK 28

H—T—cb 1088 el bad) JesST asall (S il e Jading 2

X
Ql

s A——Laydad,

el S i8S oS 5 e J sl DS S i) JaST: 3

el lahadl ; 1484

Sji; b -

A e g
o (O 1 I .
yop:

¢ ] T — >
- RV g
il O e (O L1 .

D D8 Jleainly S il

v -
o
I

it

—q= =
2

t

fatihatmge@gmail.com b (0 g 5l L) Ay g8 duuia L gl siss - AT U0 0y B IGLY) Sae) e

Hpdl

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

dudl—ip)l =lilgdl gNESSS davomiodl 6ylalls (disqill iclall :08 saa gl

s Aia 3l cldabdlal) - :NE555 — s il -

Vi 1
b 1 Rt e g . i i g g j=m e m———— Fremmmm————————
L] L} L]
D3 VCCf === = == = = = hasdienomyninsmnas=nmn, =
] L] i
L] L}
IIFEVI:C' ol ot s e il -l o e | il oI e e i i s 0 -t
i L] i
0 ] ] i __{
] L] ] e
Vs 1 : : :
" n [}
] L] i
Wioc (1.1 11 1
t
0
Etart transitoire PO I
el
——_— ¢
X

N

y tH SJL.G =

g i o)le =
< t, = Ry.C.In2 = 0.7R,C

TR IR - %55 sy Vi ¢ 580502 il
AN

\

N

Sl A Al Sl g Jladal (Say - Ad3adla

K DJ.-)AAS\ 43\:\-45-“ J:IJM‘ - T
g I—’“.“ — ’“.“ /2 | 2
L;:R.C]n| DD "DD' = | RC I3 =1.1RC
‘ ~Viop—(—Vop/2))
128 —Fpn/2) )
r =R.Ch1| oo = Vo /2) | _ pen 3—1.1RC
Von —Von/2) )
- 1
T =ty +2; =2.2RC f_zzjac
— I _ .S
7

10 fatihatmge@gmail.com (b 8 (o i AU Lk g Awin Lin ol 5i - At U 133LLY) S22 (1
Al o

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

wla a0 das 4l
s AUl dleall (ST dmes o)) pumds -

101100101 Tl
X 101 1 sand) 8k
10110010 1
+ 101100101 e il
+ 000000000 \JL‘ i<
+ 10110010 1
111101010 y

Al AL O pal) Alee 6) ya) Sie -

gt e ; and A e SIS L8 Adaall ik s Aail 5345 e

s ) sl (e dal ) Aali dulans e o (b palldahn Sl U (545 e

(=K « D <8 Jan’ JK <l D e : Janins <Slandl aiy

Aslad) 8Ll 1 0S5 Ul 5 aal 5 of 8 Javall DN JS Jasig] Gy Lgind 3] 5l il sledll 9 3530 @
el 35 20085 51 8 Javadl () AS e

e 3N s Mme |

s E ) calal

; (b — ) A A
(e de ol Julidll e ) il glaall J a0 A4 jla LUSIL SIS oy (a8l g gieg

(& 8 ol Julidil) e ) 3o il Gl ey Clla slaall = 5 & 43y yha g
(039 &I ) Ay sina JSI Gl ) (09 ) 4y gina J8) illall (1o e slall JHSS 1 ey Aa) )

LAY Jalae cValee Sl

w o Fa &
?_'L..;-.L..ug_p.h 1 Sp

D_-1=SR L
Dg=Qa Da Qa Ds Qs D':__ Qe DP__ @
> H D x PR PE
Dc=Qs Qb % — Qe — Oy —
H
Dp=Qc¢

11 fatihatmge@gmail.com (b i (o i AU Lk g Awin Lin o1 5is - Aaiih U 133LLY) S22 ) (1

Hpdl

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL


https://www.dzpen.com

(0o aal) dygina JB Gl 38 (s JETAs sina ST el (g da glaall J5 Cum ;s da) )
LN Jalae Y ales (S|

Gl i - g
Da=0Qg e
D= Oc _]

—Px Q™ LE'B QB_I —1Pe QCJ —» Qp
Dc=Qp —{> = > H > B = H
Dp =5 Quf— 17 Qe — Qe Qp —
H
S JLERY) Jaae o len Cpar A1) das Jlad) a5 s e (e 4 )
e S=1¢ G S=0
- A @l day ) JaST - LAY Jalae cValee iSie
S e D_¢=SRE+QBS
e .
AL Ds= QsS+QcS
NS
[—"—.h\ De=QsS+QpS
1

Dp=0cS + 5.8

c logleod pqpn g Jon > s diiemy 2-1
8 Al XS oy Sl glaall 2 5 03 coes 1-2-1
- A3 L) Adaday) O -
b el 7 3l - Qy L5z et QaQBQCQp
) O (bl = jaall s Qp
OsSa s Oadd) gl AUl SIS e s Gl glaal) Jodd cun D01
JL“‘s’oJ“J“"‘M Jaadl s S bl JM\L;;MJJiA_
Db Saldl) Jaadl s SR
)5l Gl Sl Cami MAY o3 6 ale Y1 Jatae Jleian) (Kt (8 i) (s 3) 8 Jga -

12 fatihatmge@gmail.com b 8 (o i AU Lk g Awin Lin ol 5is - Aaiih U 0 133LLY) S22 (1
Al o8

MADADAL N ZINNIRT AL

YWYV VW LI LLINUUILVL



https://www.dzpen.com

s 3 Jadadl Jleatia) @
(e V) Jalae e Alisall ) 90 (i canl )LOAD ¢ oaiilly el s llall 020 b

o S g 51l Jae A

LOAD

in

Entree parallele

1 v v v i

Q = - _—
5 10 a1 oz a3

Q4
3 R -

Sortie serie

) — sikaiadl o

wﬂ\fheﬁg(‘,;ﬂ\fi)},ﬁshw” 3G - AR i) 5l JAlad) Jlaxin e
Cd i) 5 Jsaa ey dal ) s Jhe

i L=1¢ JLdaL=0 \
A
L — : 'L\‘.._\I'_--".I - \
Do - D,=S,L+4.L
S - D,=0Q,L+B.S
D, . =Q;L+C.L
Y _
5 Dp=0.L+DIL
Q-
H | .
550 Jax ABCD
N . v . cw g e
N : AA.AM\ t_i\J\ﬂ\ < 4;\)\)[\ &—I)M -3 -1

unregistre a décalage universel bidirectionnel 8 bits: 74198 Jawdl

e inil) Jqas \ ] | e | e

198 SMEA188 . . . J OR W PACKAGE
FUNCTION TABLE - SN7T4128 . . . N PACKAGE
INPUTES QuUTPUTS ITOP WiEwW )
=ERR MODE CLOCK SERIAL PARALLEL a a S0
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Functional diagram

Octal D-type transparent latch; 3-state

Logic symbol

) Qo |1
i Y [ | [ ] Qi ; LE
M = az| ] =1 [
D3 [ | [ ] 3 4 | 5
8 —m — LATGH | asTaTE 24 9 7 o1 @ s
13 L1 1108 |—{outPurs 12 —J D2 a2 |—
14 D5 — — Qs 18 _& | D3 Q3 | 9
D& [+
17 — — 16 13 | D& o4 | 12
18 27 - || =L I 14 18
e —Jos o5 |—
11 —_—I T l D& 06 i
1 |°E 18|, 19
0 zael50 OE
?1 001 2ae048
Table 2. Pin description
Symbol Pin Description
OE 1 3-state output enable input (active LOW)
Qo, @1, Q2, Q3, 4, A5, A6, Q7 2.5,6,9 12,15 16,19 J-state latch output
DO, D1, D2, D3, D4, D5, D6, DT 3. 4,7,8,13,14,. 17,18 data input
GND 10 greund (0 V)
LE 1 latch enable input (active HIGH)
Vee 20 supply voltage
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SEMICONDUCTOR ™ Reset Inputs Output
RO(1) RO(2) R9(1) R92) | Qp Qc Qp O
o H L X | L L L[ L
DM74LS90 4 H X L |L L L L
Decade and Binary Counters| * * ° % /" © o ¥
Connection Diagram L X . X COUNT
"7 xc o o o 0 ac L X X L COUNT
14 I 13 12 11 | 10 9 IB X L L X COUNT
Symbole
R:l‘\ _2
Ropy —2| &
—-r Roi) 8
Rezy —1 &
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CKA g, DIV2Z |12 (o (1)
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ol e s e 21, (g)
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Qp Qe Qg Qa RO(1) RO(2) RI1) R92) |Qp Q¢ Qg Qa
0 L L L L H H L X L L L L
1 L L H H H X L L L & L
2 L L H L X X H H H L L H
3 L L H H X L X L COUNT
4 L H L L L X L X COUNT
S L H L H L X X L COUNT
=) L H M L X L L X COUNT
7 L H H H H o HIGH Lovel
8 H L L L Lu Lo Level
9 H L L H
| Note 1: Output QA Is connected to input B for BCD coure.
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