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S=a.c+b.c+a.b.c

S=ac(b+b)+(a+a)b.c+ab.c

S=a.b.c+ab.c+a.b.c+ab.c+ab.c

S=ab.c+ab.c+ab.c

a b c S
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 1
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F, = ABC + ABC + ABC

F, = (AB+CD).(AB+ C+ D)
F; = AC+ BC + AB + BD

F, =BC(B+ D).(C+ D).(B+ ()
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F, = ABC + ACD + ABD + ABC
F, =A+BC+B+CD
F; = ABC + ABC + ABC + ABC

F,=(A+CD).(B+C+D).(A+B)

F- = AB + (A@B)
Fo = (A+ B).(A®B)

F; = ABC + ACD + ABD + ABC
= AB(C+ C) + AD(C + B)
= A(B + BD + DC)
= A(B+ D +DC)
= A(B + D)

F; = ABC + ABC + ABC + ABC
= AB(C+ C)+ AB(C+ ()
= A(B + B)
= A
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F, = (A+ CD)(B+C+ D)(A + B)
= (A+ CD)(B + CD)(A + B)
= (A + CD)(B + CD)
= AB + A(CD) + BCD
= A(C+ D) + BCD

Fs = AB + (A®B)
= AB + AB + AB
= A(B+ B) + AB
=A+B

F, = (A+ B)(A®B)
= (A+ B)(AB + AB)
= (A + B)(AB)
= AB
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HEF4008B
4-bit binary full adder
MSI
DESCRIPTION output (Coyr). The IC uses full

) i look-ahead across 4-bits to generate 18] [1s] [+a] [13] [12] [+1] [1o] |9

The HEF4008B is a 4-bit binary full . _
C . This minimizes the necessi W, B, C s S s s C
adder with two 4-bit data inputs (Ag to our ty Do 3 our T3 S22 S Jo

for extensive look-ahead and
Aa, By to Ba), a carry input (C,), four

sum outputs (Sg to S3), and a camy camy-cascading circuits. HEF4008B
PINNING ”:3 822 ‘;z '511 ‘;s E;o i‘;o st
Apto Az data inputs 72736781
Bgto Bs data inputs ] o
Spto Sa sum outputs Fig.2 Pinning diagram.
Cin carry input
Cour carry output

74283 3,04 2-3-3

Nﬂational Semiconductor

54L.5283/DM54LS283/DM74LS283
4-Bit Binary Adders with Fast Carry

General Description Connection Diagram
These ful adders perform the addition of two 4-bit binary
nurmbers. The sum (2) outputs are provided for each bit and Duakin-Line Package

the mesultant carry (C4) 15 obtained from the fourth bit.
These adders feature full intemal look ahead across all four 16 15 14 13 12 ' .
bits. This provides the system desigrer with partal look- o

c4
ahead performance at the economy and reduced package J

count of a ripple-carry implementation.

The adder logic, including the carry, is implemented in its
true form meaning that the end-around camry can be accom-
plished without the need for logic or level inversion.
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These adders feature full internal look ahead across all four E4 L4 o Bi a1
bitz. Thiz provides the system designer with partial look- I B4 o1 -
ahead performance at the economy and reduced package
count of a npple-camy implementation.

The adder logic, including the carry, is implemented in itz £3 A3 B3 Lz B2
true form meaning that the end-around carmy can be
accomplished without the need for logic or level inversion.
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SJ dgahidl Aaleall 7 Al & A88aY Jsan Dl g S i) aE 4 s Lins

+Vee ZF T X0 3
X1
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%
A+Vee 1; X5 S
X6
12| 37 3
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10K 10K 10K ?41 51
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(Démultiplexeur) =loglepl ds g0 2-1

S & al) L ol gigil) Al

: tyeli 1-2-1

N zoae 2" 5 Sleglaall iy a9 Jase o (g gind 28 g dishaia s Hla e 3 jle g Sl gladl 4a g
sl AL G 138 5 e Canliall el g e sheall A g o 55 Anadia 5,10 JSG 8 (o liall J30
(= Y Audusi)e L8 he Oilaghane I dededll le SLETLll Ologlatl Jase tdl=as Yo

(DMUX): oyl 2-2-1

(Rasdlall Jas)
G

!

DMUX —— 7,
I,
CWNY, 1 | TS (o)
21.!

(1x4) Oleglal)dsge: Jlin 3-2-1

:‘,J.s 1X4&L¢3hl‘4'>y‘533.=g
ToAa 4 ¢ (Oagliadl) asanll fpliaae ¢ claglzall aafg JAda o
: 35! : ol Jg o
Yol—> ADRESSES SORTIES

: & B A YO | Y1 Y2 | Y3

DEMUX \\:l L 5 g
Tversd 31— | 7 0 0 E 0 0 0
A B Y3—> 0 1 0 E 0 0
T T 1 0 0 0 E 0
1 1 0 0 0 E

Adresses
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. . Y0 =E.B.A
’_:|7 i;_f v1=EB.A
E . vo Y2 =EBA
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S e i a3 DATABOOK st 35159 Jussinks: o gleoll as g0l dsomioll G all 4-2-1

:Aaaniall
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................................. : SN74154 o
................................. : SN741585 .
........................................... 4555 =
......................................... 4514 .
Diagramme de brochage et table de fonctionnement du 74L5155
SELFET OUTPLTS
DATA  STROME  BePUT =
Vee c2 [+ B 271 b1 F] FL A o
I-“f. ]1=. T |1'|. |1? ||'| 1rn |E 2-Line-to-4-Line Decoder or
L $ 1-Line-to-4-Line Demultiplexer
? Inputs Outputs
Y s Select | Strobe | Data
g?T G c1 10 1¥1  1¥2  1¥3

H

M IIrreX|@
IrFrFIrecx|®»
Fo ol ol o

L LI T L
IITIreI X
L ILILFI I I
=~ i = = = =

R O G O
LATA STROBE BELECT 1¥] w2 LLA i Gy
ch G (11T
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N
ASCI ey Axad ) Apaagl Al e 3 e Ji Al e slaal) : dleins Mg

:ASCII oy

AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE
«Code américain normalise pour I'échange d'information»

B6 0 0 0 0 1 1 1 1
ASCIl a 7 éléements B5 0 0 1 1 0 0 1
B4 0 1 0 1 0 1 0
Exemple : E = 100 0101 = (69)w . Appuyer sur « ALT »,
= 52 S1 = Saisir 69 et relacher « ALT »
0 0 0 0 NUL | DLE | SP 0 @ P p
0 0 0 1 SOH|DC1 | ~ 1 A Q a q
0 0 1 0 STX |[DC2 | 1 2 B R b r
0 0 1 1 ETX |DC3 | # 3 C S C S
0 1 0 0 ETO [DC4 | $ 4 D T d t
0 1 0 1 ENQ |NAK | % 5 E U e u
0 1 1 0 ACK |SYN | & 6 F Vv f v
0 1 1 1 BEL |ETB ‘ 7 G W g W
1 0 0 0 BS |CAN | ( 8 H X h X
1 0 0 1 HT | EM ) 9 I Y [ y
1 0 1 0 LF |SUB | * : J Vi | Z
1 0 1 1 VT |ESC | + ; K L K {
1 1 0 0 FF | FS < L \ I I
1 1 0 1 CR [ GS = | M ]l | m }
1 1 1 0 SO | RS : > N A n ~
1 1 1 1 Sl us / 1 0] - o | DEL
Sisma Sl Jlea 483 e N S Jlip
N=100 1110=(78)4
Akl e N Gioall el :Alt e Tzl ) a5 78SI 5 Al e Laxal
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VUL PUNT i
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A pa Jra Al g Gaa Al Adl g it ;o)

Gl ) liad i) JlelaY 5 (codeur) el Gab oo S I 5 dall e cildanall 0y sad Siay
e Al

rvsaled) S (Gt o el (adadid) ot « (N S Jias >

o 5
olelelo f—
©O0e® vy FEN Y e d Hltss I
= B > > D =
—
Codeur Traiterment Décodeur I I
[

Décodeur BCD- décimal : o yise — BCD jovo Al hiae 1-2

g 1-1-2

dl<e ) (e Jare A ) BCD plaill (e 222 Jygay (5 e — BCD Jpe i) lia o iy

Loyl 212
5 . > 0
¢ ———— - . 2
o _ Décodeur| - (0,1,2,3,4,5,6,7,8,9) =f(a,B,c, D)
A —— - > 9
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7442 dsaridl @ Al Jias 5 3ie—BCD eyl ¢lSia :dspaiod) dyl ol juosill mdp 6-1-2
« 74145 7445

Entrées Sorties

v A B C D 9 7 : N
@ 7442 &)ls)l o

7T4LS42A

o—o (aduall 435 BaY ) (duhie) Ahial) jhally dadia g il

A—I
T

lz] [8]
6 GND

-~

Sorties | Y P

[ L J

oF 5|
AEL_l
NE.Lj

::.E_g

o pH

e JBCD (e diynilb« g pde — BCD » Jpe il Slie oy

ddlens )
Bh\j @Lﬁ M (I_ED) tl\\,g.\\_ulo ‘_“J\ CUAJ (9-0) Ay JL@_E‘)(. Siad ¢ 4..1):.;4 d&...ﬂj 3laza :\TAA&]\ 0

cJadl =
87— BCD el clia b Aliaiall 53 3le (g pball o8 1 JleaY (s 30 46 sk lin

Décodeur BCD - 7 segment: gl==s 7 — BCD juosi)) =40 2-2

D g 1-2-2

Aldail) 8 Jalaed o (g %n% (et 2 IS8 6)  Ahiad 0 oo 5l s @i 7-BCD el lSia
Jnae 3l 7oy (A s 5 Sl CLALEIL) Hleda) Bas 5 JOIA (e Ay pdial) Sae V) Ay g andi 7 A 7 5 BCD
. Afficheur <l jall exi ¢l jida Jaga sl & yida

Code Décodeur Afficheur

D D . [ Binaire naturel 2 >
C > : =
d
B == Co 1]
B AT E > &
A > 7 segments 8 i
BCDML  wesdiciaie Alad 7 (ya e

Aallae dagii el g 8o 8y OladD prandi 4 5 pin dilae & Sl gladll (4 3 e
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(1J2al)) d3da baga 3 0dad 7 (B s liSpoll yo ple gl oo g

s 5 5l L sl i€ i

(2J8adl) & jida driaa 93 adad 7 (B ja -

D+AB+AC+AC
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da
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c
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e f g

1 1 0

0 0 0

1 0 1

0 0 1

0 1 1

0 1 1

1 1 1

0 0 0

1 1 1

0 1 1

gyl Jgas Jlosinl dulaipll =¥ slendl 4-2-2

J—T f.
Al
b Cc
1 1
1 1
1 0
1 1
1 1
0 1
0 1
1 1
1 1
1 1
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. 4511,

S & al) L ol gigil) Al

sl ,_da.a.d Lol arenaill i) o (b,c,d,e,f,0) dashial) Y alall S 7oAkl ¢ iainy) iy & el

el il

g5 7 — BCD jca 501 it roma kil 3001 -5-2-2

74L.S47 , 741548 :xdi7-BCD See sl élSin ics Ll Al o (ra

} SY‘ SEMICONDUCTORES ¥ COMPONENTES

74LS47

BCD to 7-Segment Decoder/Driver with
Open-Collector Outputs

Connection Diagram

Pin Description..

7447 351a)) o

General Description T
The DMT4LSAT accepts four lines of BCD (B421) input e "8=¥c T Pin Names Description
data, generates their complements internally and decodes az—z 1=
the data with seven AND/OR gates having open-collector IS B 143 &AS BFD nputs . i
outputs to drive indicator segments directly. Each segment S sz RBI Ripple Blanking Input (Active LOW)
output is guaranteed to sink 24 mA in the ON (LOW) state _ : LT Lamp Test Input (Active LOW)
and withstand 15V in the OFF (HIGH) state with a maxi- RBI—] 5 S e ) Blanking Input {Active LOW) or
mum leakage current of 250 pA. Auxiliary inputs provided aI—E 1=z . . :
blanking, lamp test and cascadable zero-suppression func- a7 Y - Ripple Blanking Output (Active LOW)
tions. . a—g Segment Cuiputs (Active LOW) (Mote 1)
. b e Note 1: OC—Open Collector
I~
& | Truth Table
# Decimal
cimal
Inputs Cuitputs
E ar pu P Mate
O | Function| LT RBI A3 A2 A1 A) BVWRBO a b ¢ d e f o
a H H L L L L H L L L L L L H (Mote 2)
1 H x L L L H H H L L H H H H (Mote 2)
2 H x L L H L H L L H L L H L
3 H x L L H H H L L L L H H L
4 H X L H L L H H L L H H L L
3 H X L H L H H L H L L H L L
] H X L H H L H H H L L L L L
7 H x L H H H H L L L H H H H
8 H X H L L L H L L L L L L L
9 H X H L L H H L L L H H L L
10 H X H L H L H H H H L L H L
1 H X H L H H H H H L L H H L
12 H x H H L L H H L H H H L L
13 H x H H L H H L H H L H L L
14 H x H H H L H H H H L L L L
15 H x H H H H H H H H H H H H
Bl X x X X X X L H H H H H H H (Mote 3)
REI H L L L L L L H H H H H H H (Mote 4)
o L X X X X X H L L L L L L L (Mote 3)
Note 2: BIREC ks wire-AND logle 52ning as blanking Ingut (BI) anavor rople-blanking cutput (RBC). The bianking out (BT) must be open or held at 3 HIGH
level when output funichions O througn 15 are desired, and npple-blanking Input (RBT) must be open or at 3 HIGH lavel If blanking or 3 decimal 0 Is not
gesired. X = Input may be HIGH or LOW.
Mote 3: When a LOW level Is applled fo the blanking Input {forced condiion) all segment outpuis go fo a HIGH level regardiess of the state of any other Input
condition.
Note 4: When npple-blanking Input (RBT) and Inputs AD, A1, A2 and A3 ane LOW level, with the lamp test Input at HIGH level, al segment outputs go to @
HIGH level and the rpgle-olanking cutput (RB0) goes 10 3 LOW level (Tesponse canation|.
Note 5: When the piEnking Inputinppis-bianking output (BIRECT] 15 OFEN or Neid at 3 HIGH level, and 3 LOW leved Is applled %0 lamp test Input, il segment
outputs ga to @ LOW |evel.
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J¥) & Jad) Lia ol gisil) i /\

Ol 22 10" b 5 glsay Adndiia 7447 30 : glem5 7 g0 o 7447 e S Elie 5y o 5
(F5V Aagilly dd gy o pdalll oliaa JS) & fidia muaagd (B e padny i

ilaglie Jlaaziunly (58 5ol (hicmial) aladill (10 5Ll s s 539 > (dold dl=ima Mo
Bl/RBO ;5 RBI : &Y )53 a5 Jodill Jsan (e (B30 S il 2 s gl s Lins

+5V Pin connections
10 9 8 7 6
----- 1 e
LT -—, s oa®
4 c
L~ f‘ . 'b oo Anode 5V
_KQM '-’ D ie commune
I = « 9 f
RBI am’e
I 1 2 3 4 5 95 10896
+5 'V
L
A (1] 8 e—
L_—° —Z]¢ JiEe=—
B L3]LT g EH?
—r ———{4| BIRBO a E—I?
_r,oc— (5] REI b EI—I?
' [e]D ¢ [11
D = B
. [7] A 4 [10 -
8 ) —
T8 7447 °

LAY Ja1aal) Ala s Laga (8 yal) adad s e 1(Blanking Input) BI/RBO
ABCD=0 «ils 13) jlad) Jo jldal) sy e ;(Ripple Blanking Input) RBI
Bl=1 cils 13) adadl) pran b g5 Cua (B jal) A8) jay gansd s(Lamp Test) LT

JsS AN alB g Jay ) Jash ¢ & jidia Jasga gd (e padn Gl (SoTun (W lia 7448 5,01 o

Transcodeur [rher

!

L

Afficheur a

?@‘L‘f _

cathodes communes
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GG el ) Jheatuby oSyt ald  ligell b=y @

S & al) L ol gigil) Al

SN7447 SN7447
| Rel BIRBO RBI BIRBO
HER [T T]
las ilac
§ yhuiia 5 yhuia

aa) g eyt Slae? Al jabias (e Al Cla glaa 8 1 e il ClSEa 230 (e anldill &y yi LS *

Gl yall JS 8 aSay
_Ogﬂ\@(au}u\@)uu\dw\;ﬂ v

— ': o 1_ 2 3
' NN ===
— T e —
9 D C B A
a boc d e g [w] C B A,
[FECOIRELTR. 7/ BMUTLTIPLEXELTR. e

MILLIERZS CEMTAIMNES DIZAIME S UMITES

.= Afficheur multiplesxé commandé par un décodeur § multiplexeur.

.(9999-0 ) sy 4 — 2 ﬂ.k.‘g@sscbw-gco ey Slaal 3aa) 93l Jleninly
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Transcodeur : josingti-3

e calide XK 1) allas ) (g el \emﬂ\gpuhn'“ e%wqmdgjaigejﬁmhu“: ia dyld e Bl A

o )

. Transcodeur jaiwally s Al Transcodage Jba el Zoleal) couid g

alSad) AU ) A Sae 5 (e 038 s gt Lt gl — geades LS jogiain 2-3

BIN

G
G:

& i pLLa

d —> GRAY —— g,

d b |a G, | G2| G| GO

0 0 |o 0] o] o] o el dg-ie
0 0 |1 o] o] o] 1

0 1 0 0 0 1 1

0 1 1 0 0 1 0

0 0 |o o] 1] 1] o0

0 0 1 0 1 1 1

0 1 0 0 1 0 1

0 1 1 0 1 0 0

1 0 |o 11 ]o]o

1 0 1 1 1 0 1

1 1 0 1 1 1 1

1 1 1 1 1 1 0

1 0 |o 1o 1o

1 0 1 1 0 1 1

1 1 0 1 0 0 1

1 1 1 1 0 0 0
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0 11 0 [[1]] 0o |11
010 10| o [(1]] 0 [[1
1\
| G,=a®b
Gg ba
10 dc 00 01 11 10
0 owlolololo
0 o1 | 1] 1] D
1) 11lololo]o
1) 10/Q [ 111D
G,=c®Dd

a b c d
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i 945 Al 23

Laay 74151 Aaexiall 512l Jlaninls 81 ila slaall iia Jlaxtivly S dhia A3 2l 88 3 55 101 L
c_'i\.a.al\ TP

ARkl A 5 e 7 Akl 5 didall Jpan JaS) ]
Lede Joaniall A1l s Jsla 2

C b a S A =

0l]0 | O U1 A

0| 0| 1 Ho S
E b f el oy .

AREN = |

x5

' o] o oo e =

1 [ 0|1 a B—I—%A 1

I .-I D b»“_ﬁg )
i L1 ]

L1 c D [

AXLke ) i3 Juils (NAND) s 2 " 547 i 1) it 1 5811020 i
(lall 3l 1aaY ) 74153 s ) 3

LI P FRvy .
=y A b da S
2 i
= h 3
Lok -
a D™ S
o0 —Ld & e
J_ T4HCAE3 . ‘ ‘ ‘.‘. .
- Al 3 lall Jaedd e (383 aulail) @uﬁ Jlaxinly
a b o d e f g a b c d e f qg a b cd e f g
DECODEURE DES DECODEURE DDES
— CENTAINES | DIFAIMNES _ DECODETR
FE0/B o FECAEE  DES UNITES
T T T BN
A, B C D A B C D A B C D

Suppression des 0 a nauche.
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