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SOCIETATE CU RASPUNDERE LIMITATA

AS - COMPUTER R.M.S.
COMPANIE ROMANO-GERMANA
TIMISOARA  TEL. 961 - 24117

VA OFERA :
- calculatoare compatibile PC/AT 286,386,486 produse de firma germana SCHADT
COMPUTERTECHNIC GmbH - in orice configuratie
- imprimante, plottere, scannere, etc.
- calculatoare de birou
- retele PC

- instalare si punere in functiune la beneficiar
garantie 12 luni - raspuns la sesizare in maxim 72 ore

- service in post-garantie

- cursuri de initiere si perfectionare

- consulting

- proiectare hard si soft

-preturi aVantajoase.fegociabile gxclusiv in lei



PREFATA

Materialul de faa isi propune si vind in intimpinarea numerosilor utilizatori
de circuite integrate TTL, CMOS sau ECL. in acest sens s-a considerat deosebit de
utild prezentarea, sub form3 condensati, a unui catalog de astfel de circuite
integrate, care si contina informatiile esentiale pentru activitatea curenti a unui
utilizator de circuite integrate numerice.

Selectia principalilor parametrii s-a facut pe baza unei bogate experiente
didactice i practice, considerindu-se ci pentru marea majoritate a aplicatiilor un
catalog condensat satisface cerintele utilizatorilor. )

Pentru intocmirea catalogului condensat s-au studiat un numar important de
cataloage si date tehnice furnizate de principalele firme producatoare de circuite
integrate. S-a incercat totodatd, o prezentare a acestui compendiu de circuite
integrate intr-un mod cit mai unitar, fard a neglija unele particularitifi specifice
anumitor tipuri de circuite integrate numerice.

Catalogul condensat care urmeazi a fi prezentat in mai multe fascicole, v-a
coptine toatd gama de circuite integrate numerice din cadrul familiilor TTL, CMOS
si ECL, existente in prezent pe piaja mondiala.

in primul fascicol se vor prezenta pe scurt modul de definire a parametrilor
circuitelor integrate cit si primele 100 de tipuri de circuite integrate TTL.

in urmatoarele se va continua cu prezentarea urmitoarelor 700 de tipuri de
circuite integrate TTL, intentionind ca sd intercaldm §i unele aspecte specifice
acestei familii de circuite integrate, astfel incit utilizatorul s aiba o viziune cit mai
completd asupra avantajelor §i eventualelor dezavantaje pe care le implici re-
alizarea unor sisteme numerice folosind astfel de circuite.

in mod asemanator ne propunem abordarea si celorlalte doua familii de
circuite integrate CMOS si ECL.

Seria prezentirilor celor mai importante circuite integrate numerice se
doregte s se termine cu 0 selectie de aplicatii utile.

Coordonator
Mircea STRATULAT



grafica Popa’S



1.Parametrii circuitelor logice integrate (CLI)

Parametrii circuitelor logice integrate precizeaza regulile de interconettare si caracterizeaza
performantele pe care le prezinta acestea.

In functie de schema electronica si aparitia cronologica C L I se impart in familii de circuite integrate.
Circuitele dintr-o familie prezinta aceleasi nivele logice si sint caracterizate prin parametrii definiti
identici.

La rindul lor o familie de CLI poate fi clasificata in "serii de CLI". Fiecare seric se remarca prin
performante sporite a unui parametru; fiind denumita dupa parametrul respectiv.

Din punct de vedere electric un CLI se caracterizeaza prin urmatorii parametrii: tensiunea de alimentare,
nivele logice de tensiune, puterea consumata, viteza, protectia contra zgomotelor, curentii de intrare si
iesire, parametrii ce caracterizeaza regulile de interconectare.

1.1. Caracteristica statica de transfer

Caracteristica statica de transfer a unui CLI reprezinta variatia tensiunii de iesire functie de tensiunea
de imtrare. Datorita variatiei tensiunii de alimentare, a parametrilor componentelor semiconductoare si
temperaturilor de lucru diferite, pentru o familic de CLI sint valabile caracteristici limita de transfer
(fig.1). Pe baza caracteristicilor din fig.1 se pot defini variabilele logice.

Astfel ficcare  variabila logica se asociaza la doua plaje de tensiune : plaja tensiunilor garantate
la iesire si plaja tensiumilor admise la intrare.Un CLI functioneaza corect, din punct de vedere logic, daca
toate tensiunile de intrare sint plasate in una din plajele admise, ceea ce determina ca tensiunea de iesire
sa se gaseasca in plaja garantata corespunzatoare tensiunii de iesire. Cele patru plaje de tensiune sint
delimitate de opt tensiuni limita:

Vo
VoRmes _ | 1.Plaja admisa la intrare pentru "0” logic
4 ’ ViLmax-ViLmin

VoHmin 2.Plaja admisa la intrare pentru "1" logic
ViHmax-ViHmin
3.Plaja garantata la iesire pentru "0" logic
VOLmax-ViLmin
3.Plaja garantata la iesire pentru "1" logic
VOHmax-ViHmin

Vo Lmar

2
VoLmin V.

Vitmin  ViLmas Viimin ~ Vilimes
S —

1 2

Fig. 1

1.2. Marginea de protectie contra perturbatiilor

Marginea de protectie contra semnalelor perturbatoare, numita si imunitate la zgomot a unui CLI, estc
egala cu valoarea maxima pe care o poate lua tensiunea perturbatoare la intrarea circuitului, astfel ca la
iesirea acestuia sa se meritina nivelul de tensiune in cadrul plajei garantate. Intr-un sistem numeric fiecare
circuit este actionat de alt circuit si la rindul lui comanda un circuit.



Definirea marginii de zgomot se face ca in fig.2.
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Fig 2
Marimile definite mai sus prezinta valori minime. Daca se apreciaza ca sistemul numeric, ce utilizeaza

CLI nu lucreaza in conditii deosebit de defavorabile atunci se poate defini 0 margine de zgomot normala
(6ig3). -

M *NOR = VI-VoL
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Fig. 3
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Acest parametru defineste regulile de interconectare ale circuitelor din cadrul sistemului numeric.
Pentru definirea factorului de incarcare se considera in mod conventional ca o poarta logica constituie
' sarcina unitara; definind factorul de incarcare la intrare pentru cele doua nivele logice:FIL. =1; Flu=1
Considerind ca un circuit logic va comanda alte N circuite identice va rezulta o definire pentru factorul
de incarcare la iesire in cele doua situatii
IoH Tor.
FExq = FEL = ——
LiH | L

Se poate constata ca cei patru factori de incarcare sint numere intregi pozitive.
Se precizeaza ca toti curentii de intrare/iesire au semnale pozitive daca sint absorbiti de CLI (spre circuit)
in caz contrar se atribuie,in mod conventional, semnul negativ.
Daca circuitele logice interconectate prezinta curenti de intrare/iesire diferiti se impune respectarea
4 urmatoarelor relatii: Ioy =ZIit ; IoL =FLL



1.4. Puterea consumata

Acest parametru defineste puterea absorbita de CLI de la sursa de alimentare.
Parametrul are trei componente:
Puterea consumata in regim static :
Icam I co
Pcc= — Ve
2 .
unde curentii Icc sint curenti absorbiti de la sursa de alimentare in regim static atunci cind la iesire este
"1" respectiv "0" logic.
Puterca consnmata in regim dinamic :
Pg; = Wec? Cpf
unde:
Vcc - tensiunea de alimentare.
Cp - capacitatile parazite de la iesirea CLI.
f - frecventa de lucru a CLIL

Pq2 - puterea dinamica datorata supracurentilor rezultati in urma comutarii si care depind de schema
interna a CLI.

1.5. Viteza de comutare

Este parametrul ce specifica frecventa maxima de lucru a CLI cit si timpul de raspuns al acestuia din
momentul aplicarii semnalului de intrare. Timpul de raspuns al CLI poarta denumirea de timp de
propagare si este definit ca in fig.4
tpHL + tpLH
tppd=———
2

unde tpd - timpul de propagare mediu.

0.9(Ve — V1)
0.5(Vw - V1)

_______ 0.1(Vm — Vi)
t
; — — — — — — —o09(Vy - V1)
Vi
—_—_ = = = 0.5(Vy = Vi)
" — 0.1(Var - Vi)
o B
toHL LA
Fig. 4
1.6. Factorul de calitate

Constitue produsul dintre puterea statica si timpul de propagare mediu.
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QUADRUPLE 2-INPUT NAND GATES

Vee
4B
4A
4Y
3B
3A
3y

Vee
4Y
4B
4A
3Y
3B

3A

Vie=5V PATRU PORTI SI-NU CU 2 INTRARI
Y. o
TIP IoL Tou | i | liH | Pec | tpa | tpLH | tpHL | IccH| IccL 1A {1 e
74 mA mA| mMA| mA| mW| ns | ns |ns |mA [mA 1B |2 13
00 16 |o08|16|/4 |10 10|11 |7 |4 [12 1y |3 12
LS00 |8 04 (04| 20| 2 |95]9 |10 |08 |24 2A |4 1
S0 |20 1 |2 |so|19 (3 |3 (3 |10 |2 2B |5 10
ALS00| 8 04 02|20 | 13 |45|4 |5 |043|162 2y |6 9
oo |36 | 02]018 10| 1 |[33|3 |31 |04 [1216| GND7 8
HO |20 1 |2 [[so| 216 |59 |62 10 |26
‘1  QUADRUPLE 2-INPUT NAND GATES WITH OPEN COLLECTORS OUTPL 15
. Vec =3V ? ATRU PORTI SI-NU CU 2 INTRARI CU COLECTOR IN GOL
Y
g Too . iwr | KL | T | Pee | tpa | toun| tprm] oo focu | 1Y [1 14
| 74 _‘EA__@A mAlmA | mW|ns | ns | ns | mA [mA 1A {2 13
; 01 16 | 250|164 |10 |2 |35]|8 |4 12 B |3 12
"HO1 |20 250 | 2 50 [ 2059 10 | 75|10 (26 2y |4 1
‘Lo1. (36 | S0 | 018 10 |1 |47 |60 | 33 | 044|126 24 |5 10
'Lso1 |8 10004 |2 (2 |16 |17 |15 |08 |24 2B |6 9
"ALSO1 | 8 00022 |13 |16 |20 |12 |043|262 | GND|7 8
7402  QUADRUPLE 2-INPUT NOR GATES
Vee=5V PATRU PORTI SAU-NU CU 2 INTRARI
— _.___Y’ E
{TIP. {loo . lou Gi | L | Pec| tpa | tpuH| tpmr| Iccu|ICCL| 1Y |1 14
74 mA | mA mA|pA| mW os | s [ns |mA |mA 1A|l2 1B
02 16 | 04 ! 164 14 10]12 [8 [8 |14 B |3 12
L2 |36 ;01018 10! 14| 33 31 [35 |08 |14 2¥ (4 11
1s02 (8 | 04 04|20 28| 10 10 |10 |16 |28 24 I 510
sz |20 |1 2 'sol2035;35 35|17 |62 28l 9
. |ALS®2|8 | 04 042 19, 55E 6 |S 108 [216 | GND 7 R




7403 QUADRUPLE 2-INPUT NAND GATES WITH OPEN COLLECTOR OUTPUTS

Vee=5V PATRU PORTI SI-NU CU 2 INTRARI CU COLECTOR IN GOL
vy T

VTP [l don | Bw | I | Pe | tea | tom | tpmr | docu|loa| 1A [1 14 | vee
74 mA | uA | mA| mA —'wﬂ;‘s—‘ ns _(ns |mA |mA 1B |2 13 | 4B
03 16 | 2501 16|40 |10 |2 |35 |8 |4 |12 1I¥ |3 12 |4a
Lso3 |8 10004202 |126|17 [15 |08 |24 2A |4 11 |4y
S03 (20 [ 250({2 |50 1755 |5 (45 |6 |20 2B |5 10 [3B
ALS03 | 8 100220 125{16 | 20 (12 |043(163| 2Y [6 9 [3A
L3 (36 | 50 | 018 10 | 1 |46 | 60 |33 |04 |LI6| GND7 8 |3Y
7404  HEX INVERTERS

Vec=5V SASE INVERTOARE

N

TP [loo | lou | T | G | Pee | toa | ton tor] locm|loct | 1A |1 14| Vec
74 |mA| mA|mA|mA |mW|os lns | ns | mA [ma | 1Y [2 ~ 13|6A
04 16 | 04 /16 4 {10 10 128 |6 |18 2A |3 126y
Lso4 |8 04 10420 (2 (959 {10 |12 |36 2Y |4 11|5A.
sS4 20 | 1 '2 15 |19 |3 |3 [3 |15 |30 3A |5 105y
ALS04 |8 04 02120 |125|35 |35|35] 065 |24 3y [6 9 (4A
HM (20 | 1 ‘2 15 [2 (6 |6 |65|16 |40 GND{7 8 |aY
L4 (36 | 02018 10 |1 |33 |35 |31 |06 |1

7405  HEX INVERTERS WITH OPEN COLLECTOR OUTPUTS

Vee=5V SASE INVERTOARE CU COLECTOR IN GOL

Y o - ’
TIP | Ig Ton ‘i_nL Lit | Pec| tpa | tpLH| tpHL Iccr | Toon 1A |1~ "14 ! Ve
74 imAlnA mAlpA| mW os | s |[ns | mA |mA 1Y |2 13 |6A
05 |16 | 2500 1,6 140 | 10| 24 | 40 [8 |6 |18 2A (3 12 {6Y
Ls05 '8 [ 100 04|20 |2 | 16|17 |15 |12 |36 2Y |4 11i5A
s0s 20 l 2502 |[sol 175 s |5 |45 (3 3A {5 10 |5Y
ALSOS | 8 100 [ 02 |20 | 125 14 | 20 |7 | 065 |24 3y (16 9 |4A
Hos ‘|20 25012 (50| 234 9 | 10 |15 1‘(‘J 4  GND7 8 ‘&Y




7406  HEX INVERTERS BUFFERS/DRIVERS WITH OPEN COLLECTOR HIGH-VOLTAGE OUTPU"
Vee=5V 6 INVERTOARE CU COLECTOR IN GOL DE TENSIUNE RIDICATA

Y=A; VOH=30V
U TIP | Too | low | L | Lim | Pec |tpa | tpum| tpno| Icom [Icc |  IDENTIC CU
74 "mA | A | mA|{ mA | mW | ns ns ns mA |mA 7405
| 06 40 | 250|164 |26 [125/ 100 [15 [30 [32

7407 HEX BUFFERS/DRIVERS WITH OPEN COLLECTOR HIGH-VOLTAGE OUTPUTS
Vee=5V 6 CIRCUITE DE COMANDA CU COLECTOR IN GOL SI DE TENSIUNE RIDICATA

Y=A; VOH=30V

TIP oL Ion | LiL | LiH | Pec | tpa | tpLH | tpHL | IccH| IccL 1A (1 Vee
74 |mA | pA | mA|wA| mW|ns | s |ns |mA [mA| 1Y |2 13 |6A
07 |40 | 20| 16|40 | 21 |13 |6 |20 |29 |21 | 2|3 126y
2v (4 11 (5A
A |5 105y
Y (6 9 |4
GND|7 8 |4Y
7408  QUADRUPLE 2-INPUT AND GATES
Vee=5V PATRU PORTI SI CU 2 INTRARI
Y=AB
TIP  [loo | o | b | Ta | Pee | tpa | toun] tpr] Icc|dcc | . 1A |1 14| vee
74 |mA| mA|mA|mA | mW|ns |ns [ ns | mA |mA | 1B (2 11|4B
8 (16 | 08 16|40 [19 |15 15|z | 1u [ 1Y |3 12)4a
Ls08 |8 | 04 |04 |2 |43 |12 |8 |10 |24 |43 24 |4 1|ay
s8 |20 | 1 |2 |50 |32 [48]45|5 |18 I3 B |5 10|3B
ALSOS |8 | 04 | 02|20 |22 ]65|8 |5 |13 |22 2y |6 9 |3A
: GND|7 8 |3Y
7409  QUADRUPLE 2-INPUT AND GATES WITH OPEN COLLECTOR
Vec=5V PATRU PORTI SI CU 2 INTRARI SI COLECTOR IN GOL
Y=AB;  VOH=5V 7
TIP |l | Tou | i | lin | Pec| tpa | touna| tpmr| lccullcar | 1A [1 ™14 | vec
74 |mA | mA|mA|pA| mW ns | ns [ns [mA |mA | 1B |2 13 /4B
09 |16 | 250 16 | 40 | 195 185 21 |16 [11 |20 v |3 12 |4A
Lso9 {8 | 100] 04 |20 | 43| 185 20 |17 |24 |44 24 |4 11 |ay
soo |20 | 202 |[s0f32]6 [55]|6 |18 |3 8 !5 10|38
ALsoo[8 | 100|021 20 | 22] 15| 20 |10 | 13522 w6 9 [3a
. GND 7 8 |3Y




7410  TRIPLE 3-INPUT-NAND GATES

Vee=5V TREI CIRCUITE SI-NU CU 3 INTRARI
Y=ABC
TIP IoL Ion | GL | i | Pec | tpd | tpLH | tpHL | IccH| IccL 1a {1 14| vee
74 mA mA| mA| nA | mW| ns ns ns |mA |mA 1B |2 13 |1C
10 16 04| 16|40 |10 |10 |11 |7 |3 |9 2A |3 12 1Y
H10 |20 05 (2 |5 256 |59 [63 |75 {195 2B ({4 11 |3C
Lo (36 | 02018 10 |1 |33 ]| 35 {31 |[033]|087 2C |5 10 {3B
LS10 |8 04 {04|20]|2 |95|9 |10 (06 |18 2Y |6 9 |3A
s10 |20 1 |2 |50 193 |3 |3 |15 |15 GND| 7 8 |3Y
ALS10| 8 04 (02|20 1257 |4 |10 |032]12
7411  TRIPLE 3-INPUT-AND GATES
Vee=5V TREI PORTI SI CU 3 INTRARI
Y= ABC
TIP IoL Ion | i | IiH | Pec | tpd | tpLH| tpHL| Iccu| IocL 1A |1 l“‘ll«t Vee
74 mA mA | mA| mA | mW| ns ns ns mA | mA 1B |2 13]1C
H11 |20 05 |2 |5 |4 |82 |76|88 (|18 |30 2A |3 12|1Y
Ls11 |8 04 |04 2 [43 |9 |8 |10 |18 [33 2B |4 11{3C
s11 |20 1 [2 [5 |31 |48 (45|5 [135]|24 | 2c |5 10]3B
ALS11 |8 04 02|20 (229 |12 |6 |1 |16 2Y |6 9 |3A
) . GND| 7 8 | 3Y
AN
7412  TRIPLE 3-INPUT-NAND GATES WITH OPEN-COLLECTOR OUTPUTS
Vee=5V TREI CIRCUITE SI-NU CU TREI INTRARI CU COLECTORUL IN GOL
Y=ABC VoH =5V v
TIP |Ioo | lon | G | D | Pec| tw | tount| tobw] Tccu[lea | 1A [1514 | vee
74 mA | mA | mA| A | mW| ns ns ns mA | mA 1B |2 13| 1C
12 16 250 (16 [ 40 | 10| 2 {35 [8 [3 |9 2A |3 12| 1Y
LS12 |8 10004 (20 | 2 | 16 | 17 |15 |07 [18 2B |4 11]3C
ALS12| 8 100 (02 | 20 | 1,25 18 | 20 |15 | 032 |12 2C |5 10|3B
2Y {6 9 |3A
| G 7 8 | 3Y




7413 DUAL FOUR INPUT NAND SCHMITT TRIGGER

Vec=5V DOUA TRIGGERE SCHMITT SI-NU CU PATRU INTRARI
Y=ABCD ; VT+ =17V ; VT-=09V
TP [loo | I | I | L | Pec | tpa | toht |t |locu|loc| 1A [1 —14 |Vec
74 mA mA| mA| vA | mW| ns | ns |ns |mA |mA 1B |2 13 (2D
13 16 08 | 1,6 | 40 | 42 [ 165 18 [15 |14 |20 3 122
LS13 |8 04 (04|20 [9 [165 15 |18 |29 (41 | - 1C |4 1
D |5 10|28
Y |6 9 |2A
GND| 7 8 |2y
7414 HEX SCHMITT-TRIGGER INVERTERS
Vec=5V SASE INVERSOARE TRIGGER-SCHMITT -
Y=A ; VT+=17V; VT-=09V
TP [lor | Tom | G | G | P | tpa | torn| o] locm|lon | 1A |1 14| Vee
74 mA | mA|mA|{mA | mW|ns |ns [ ns | mA [mA 1Y |2 13|6A
1 16 | 08 (1,240 [26 |15 |15 |15 |22 |39 2A |3 12| 6Y
LS4 |8 04 |04 |20 (86 |15 |15 |15 |86 |12 2Y |4  11|5A
“3A |5 10|5Y
3y |6 9 [4A
GND|7 8 |aY

7415  TRIPLE 3-INPUT-AND GATES WITH OPEN COLLECTOR OUTPUTS

Vec=5V TREI PORTI SI CU TREI INTRARI CU COLECTOR IN GOL
Y=ARB(. M)t SV )

TIP ToL log 1, hH | Pec| tpd | tpLH| tpHL| IccH| IccL 1A
74 mA UA mA | uA | mW| ns ns ns mA | mA 1B

" | H15 20 250 | 2 5 375 1112 |9 15 (30 2A
Ls15s |8 10004 | 20 | 43| 19 | 20 |17 |18 |33 2B
S15 20 250 | 2 5 | 28 6 55 | 6 105 | 24 2C
ALS15| 8 100 (02 | 20 | 225 15 | 20 |10 |1 1,66 2Y

6N

7416 HEX INVERTER BUFFERS/DRIVERS WITH OPEN COLLECTOR HIGH-VOLTAGE OUTPUTS

Vee=5V  SASE INVERTOARE DE COMANDA CU COLECTOR IN GOL CU TENSIUNE RIDICATA L
IESIRE

Y=A . Yon SV
TIP -loL Ion |I. It | Pec | tpa | tpiH | tpHL |IccH | IccL IDENTIC CU
74 mA uUA |mA uA | mW | ns ns ns mA | mA 7404 X
o 16 0 |25 1,'6" 0 |2 |125s]10 |15 [30 [32



7417  HEX BUFFERS/DRIVERS WITH OPEN COLLECTOR HIGH-VOLTAGE OUTPUTS
Vee =5V SASE CIRCUITE DE COMANDA CU COLECTOR IN GOL SI DE TENSIUNE RIDICAT/

1IESIRE
Y=A ;VOH=15V
TIP IoL Ion | i | LH | Pec | tpa | tprH | tpHL | Iccu| IccL IDENTIC CU
74 mA VA | mA| mA | mW| ns ns ns mA | mA 7407
17 40 250 16 | 40 21 13_‘ 6 20 29 21
7418 DUAL FOUR INPUT NAND SCHMITT-TRIGGER
Vcec =5V DOUA TRIGGERE SCHMITT SI-NU CU PATRU INTRARI
Y=ABCD ; VT+ =16V ; VT-=0,8V
TIP oL Iod | LiL | L | Pec | tpa | tpLH| tpHL| IccH| IccL IDENTIC CU
74 mA | mA| mA{mA| mW|ns | ns | ns | mA [ mA 7413
LS18 |8 04 | 04 | 2 9 17 15 18 29 |41
7419 HEX SCHMITT TRIGGER INVERTERS
Vc =5V SASE INVERTOARE TRIGGERE SCHMITT
Y=A ;  VI+=16V;  VI-=08V
TIP ToL Ion | KL | L | Pec| tpa | tpLH| tpHL| IccH| lccL IDENTIC CU
74 mA mA | mA | mA | mW| ns ns ns mA | mA 7414
LS19 | 8 04 | 04 | 20 86| 15 15 15 86 (12
<7420 DUAL 4-INPUT NAND GATES
Vee=5V DOUA PORTI SI-NU CU PATRU INTRARI
Y=ABCD
TIP  (lo. {lou |IL [GH | Pec |tpa | toLH | tenL |locs |lcc. | 1A [1 T4
74 mA mA ( mA (mA | mW | ns ns ns mA |mA 1B |2 13
20 16 0,4 1,6 |40 10 10 12 8 2 6 3 12
LS20 (8 04 (04 (20 2 95 (9 10 04 |1,2 1C (4 11
S20 20 1 2 50 19 3 3 3 5 10 1D |5 10
ALS20 | 8 04 {02 |20 1,25 195 | 4 15 0,22 0,81 1Y |6 9
H20 |20 05 |2 5 |225(65 |6 7 5T |13 GND|7 8
L20 2 02 '018 '10 1 33 35 31 0,22 10,58 EE—

Vce
2D
2C

2B



7421  DUAL 4INPUT AND GATES

Vee=5V DOUA PORTI SI-NU CU 4 INTRARI
Y=AB.CD
TP |loo | I | T | It | Poc | tpa | tount | tohe | locu|loc| 1A [1 14 | vec
74 mA | mA|mA| wA| mWl os | ns [ns |mA |mA 1B |2 13 | 2D
Ls21 |8 04 (04|20 (43 |9 |8 (10 |12 (22 3 12|2C
ALS21| 8 04 |04 |20 | 225/85| 12 [5 |067 |11 1cC |4 1
H21 |20 | o05]|2 |50 |4 |-82| 76 {88 |12 |20 ID |5 10|28
1I¥ [6 9 [2a
GND{7 8 |2Y
7422 DUAL 4INPUT NAND GATES WITH OPEN-COLLECTOR.OUTPUTS.
Vee=5V DOUA PORTI SI-NU CU 4 INTRARI S1 COLECTOR IN GOL
Y= ABCD ;VOH=5V .
TP [loo | I | e | G | Pec | tpa | tont] torn] Tocu[loce | 14 [1014 | vee
74 mA | mA | mA|(wA | mW|ns | ns [ ns | mA [mA 1B |2 132D
2 16 | 250/ 16|49 |10 |2 |35|8 |2 |6 3 12|2c
Ls2 |8 100042 |2 |16 [17 |15 |o0s |12 1Ic |4 1
s2 |20 | 2502 |50 [162|5 |5 |45[3 |10 D |5 10|28
ALS2 |8 100 02| 2 [125/20 [20 |19 | 02|08 1Y |6 9 [2a
H2 |20 | 250(2 |50 [205|9 [100 |75]|05 |13 GND|7 8 |2Y
7423 EXPANDABLE DUAL 4-INPUT NOR GATES WITH STROBE
Vee=5V DOUA PORTI SAU-NU EXPANDABILE CU 4 INTRARI SI CU STROBARE
1Y=1G(1A+1B+1C+1D)+X ;  X=OUTPUT OF 7460
1x |1 6 | vee
2Y =2G(2A + 2B + 2C +2D) A2 15 [1X
TP |Ioo | Ion | hii | 5in | Pee| tpa | tpim| tpmr| Tocu| IccL 1B |3 14 | 2D
74 mA mA| mA| mA | mW| ns ns ns mA | mA 1G | 4 13 [2C
3 16 [o08[16[4 [ 23] 105 13 [s8 [8 |10 1IC|5s 12|26
STROBE G 64 | 160 |6 11|28
1Y |7 10 |24
GND 8 9 {2y
7424 QUADRUPLE 2 INPUT NAND SCHMITT TRIGGER
Vee=5V PATRU TRIGGERE SCHMITT SI-NU CU 2 INTRARI
Y=AB; VT+=L6V; VI-=08V
TIP  |IoL Ion (L |IH |Pec |tpa | tpLH| tpHL |IccH |IccL IDENTIC CU
74 mA mA [mA ([mA | mW | ns ns ns mA |mA 7400
Ls24 |8 04 (04 [20 [85 (16 [15 [17 [54 |8




7425 DUAL 4INPUT NOR GATES WITH STROBE
Vee=5V DOUA PORTI SAU-NU CU 4 INTRARI SI CU STROBARE

Y=G(A+B+C+D)

TIP. |Iow | Jou | G | Tat | Pee | tpa| toum| tommn |lccu|lcc] 1A [1 S 14 | vec
74 mA mA | mA| vA mw#_ ns |ns |mA [mA 1B |2 13’20
25 16 | 08 15|40 |2 (10513 [8 {8 (10 16 |3 122
STROB G 64 | 160 1c |4 1|2
ID|5 10|28
Iy [6 9 [2D
GND[7 8 |2y
7426 QUADRUPLE 2-INPUT HIGH-VOLTAGE INTERFACE NAND GATES
Vec=5V PATRU PORTI SI-NU CU 2 INTRARI CU COLECTOR IN GOL
Y=AB ; VOH =15V
TP |loo | Iom | i | Lin | Pc | tpa | tpm| tpun] Iccn| Icau IDENTIC CU
74 mA | mA| mA| mA | mW| ns [ ns | ns | mA {mA 7400
2 16 1 |16|4 (10 ([135/16 (11 [4 |12
LS% |8 1 04|20 |2 |16 |17 |15 |08 |24
7427  TRIPLE 3-INPUT NOR GATES
Vec=5V TREI PORTI SAU-NU CU TREI INTRARI
Y=A+B+C
TIP |loo | Tou | %o | Lu | Poc| tpa | toum| torn| ocn|loa | 1A [ 1 D14 | vee
74 mA | mA| mA|pwA| mW| bs | ns |ns | mA |mA B (2 B|I1C
27 6 | 08 |16|4 | 285|100 |7 [10 |16 2A |3 121y
Ls27 |8 04 |04 )20 | 45| 1010 |10 |2 |34 28 |4 11]3C
ALS27(8 04 0220 (25/6 |9 (3 |097]2 2C |5 10(3B
2Y |6 9 [3a
GNOl7 8 |3Y
728  QUADRUPLE 2-INPUT NOR GAYES
Vec=5V PATRU PORTISAU-NU CU 2 INTRARI
Y=A+B :
TP floo |lon |l |Im |Pe |tps | toun [tprn |lccw flocL IDENTIC CU
74 imA [mA [mA [wA |mW|ns |ns [os |mA |mA 7402
28 48 (24 |16 [40 [28 [7 |6 (8 |12 [33
Ls28 |24 |12 |04 (20 |55 (12 |12 (12 (18 |69
ALS28 |24 |26 (02 [20 (4 {4 |4 |4 |17 |a8




7430 8- INPUT NAND GATES

Vec=5V POARTA SI-NU CU 8 INTRARI
Y=A BCD.EFGH

TP |Too | Ion | Gii | Tin | Pec | tpa | touH | toHL | Iocn| fecL
74 mA | mA| mAl wA| mWines | ps |ns |mA |mA
30 16 04 | 16|40 | 20 (12|13 |8 |1 |3
LS30 |8 04042 | 24|11 |8 [13 [035]06
$30 |20 1 |2 |5s0|21]4 |4 |45 |3 |55
ALS30| 8 04 (022 | 197 |4 |10 |02]|054
H30 |20 | 05|22 |5 | 25/ 79| 68 |89 (25 |65
130 (36 | 02 (018 20 |1 |53 |35 [70 [011]029
7432 QUADRUPLE 2-INPUT OR GATES
Vee=5V PATRU PORTI SAU CU 2 INTRARI

Y=A+B v
TIP Io Ion | L | Iim | Pec | tpa | toLH] tpHL] IccH| IccL
74 mA | mAIMA| BA [ mWins | s | ns | mA | mA
32 16 08|16 4 |24 [12 (10 |14 |15 |23
Ls32 |8 04 |04 )] 20 |5 |14 |14 | 24 |31 |49
$32 |20 1 |2 |5 (35 [4 |4 |4 |18 |38
ALS32 (8 04 | 04|20 |28 (|55]|6 |5 |19 (26

A 114 Ve
B |2 1B
cC|3 12|H
D |4 1|G
E |5 10
F |6 9
GND|7 8 |Y
1A |1 14| Vee
1B |2 13|4B
1Y |3 124A
24 |4 114y
B |5 10]3Y
2Y |6 9 [3A

6ND{7 8 |3Y

7433 QUADRUPLE 2-INPUT NOR BUFFERS WITH OPEN COLLECTOR OUTPUTS

T 314

13
12
1

Vee
4Y
4B
4A

Vee=5V PATRU PORTI SAU-NU CU 2 INTRARI DE PUTERE CU COLECTOR IN GOL
Y=A+B ; Vo =5V
TIP IoL Ion | KL | Tin | Pec| tpa | tprm| tpHL| Iccu| IccL
74 mA | mA | mA| mA | mW| ns ns ns mA {mA
33 |48 250 | 1,6 {40 [ 28] 11|10 |12 |12 33
11s33 |24 250 |04 |20 | 55| 192 |18 |18 [69
ALS33{24 | 100 |02 |20 | 4 | 14 | 20 [9 |17 |48

14

1Y
1A
1B
2y
2B
GND

10
9
8

N AN sE W=

3B.
3B
3A



7437 QUADRUPLE 2-INPUT NAND BUFFERS

Vee=5V PATRU PORTI SI-NU CU 2 INTRARI DE PUTERE
Y=AB
TP | I Iog | L | I | Pec | tpa | tpLH | tpHL | IccH| IccL
74 mA mA | mA mW|ns | ns |ns [mA |mA
37 48 12 | 1,2} 40 | 27 {10 | 13 (8 9 34
LS37 | 24 12 ({04 20 | 43 | 12 | 12 (12 109 |6
§37 60 3 4 100| 41 | 4 4 4 20 |46
ALS37| 24 26 | 02} 2 | 3 4 4 4 (086 |4

1A (1
B |2 1B
1Y (3
4 1n
2B |5 10
2y |6 9
GND 7 8

Vee
4B
4A
4Y
3B

3y

7438 QUADRUPLE 2-INPUT NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS

Vec=5V PATRU PORTI SI-NU CU 2 INTRARI DE PUTERE CU COLECTOR IN GOL

Y=AB i Veu=5V
TIP |lo | Ion | Li | b | P | tp | touH tomf Iocu|locw | 14 [10 714
74 |mA| mA |mA|pNA |mW|ns |ns |bs |mA|mA | 1B |2 13
38 |48 | 250 | 16| 40 [245|125| 14 [ 11 |5 |34 1y |3 12
Ls38 |24 | 250 04| 2 |43 |19 |2 |18 |09 [6- 4 1
s38 (60 | 250|4 | 10041 |65]{65]|65|2 |46 2B (5 10
ALS38 (24 | 100 (02|20 |3 [145/20 |9 |08 |4 2y [6 9

GND7 8

7440  DUAL 4INPUT NAND BUFFERS
Vec=5V DOUA PORTI SI-NU CU 4INTRARI DE PUTERE

Y=AB ‘
TIP |loo | lon | ki | Gt | Pec| tpa | toun| tpr| Iocm|locu | 1A [20—14
74 mA mA| mA|{ vA| mW]| ns | ns |ns | mA | mA 1B |2 3
0 |48 | 12164 26| 10513 [8 [4 [17 3 12
1S40 {24 | 12 {04 |20 [ 43| 12 | 12 |12 | 0453 1IC (4 1
s90 (60 [ 3 |4 |100] 446 [6 |6 |10 |25 D |5 10
ALS40|24 | 26 ({02 |20 [*3 | 4 |4 |4 |o0s3]|2 by |6 9
H |60 | 15|44 |100] 44| 75| 85 |65 | 105 |25 GND|7 8
7422  4LINE-TO-10-LINE DECODERS/BCD-TO-DECIMAL
Vec=5V DECODIFICATOR 4 IN 10/BCD-ZECIMAL
TP |Too | Jow (G |kn |Pe |l [tpa |tohL |tpim
74 mA | mA |mA [gA |mW |mA |ns (ns (ns
A |16 [08 [16 [40 [0 [ [17 |17 |17
L2 |8 04 |08 [20 |70 |14 |29 |46 |52
Ls42 |8 04 |04 [20 (35 |7 |20 |20 |20

Vce
4B

4Y
3B
3A
3y

Vee

85

2> B

15



16

No | BCD-INPUT| DECIMAL-OUTPUT
DC BA |01 23 45 67 89 o/t Y 16| ve
0 LL LL |LH HH HH HH HH 1]2 5] A
1 LL LH |HL HH HH HH HH 2|3 4| B
2 LL HL |HH LH HH HH HH 3|a B|C
3 LL HH |HH HL HH HH HH 4|5 2| b
4 LH LL |HH HH LH HH HH 5|6 1l o
5 LH LH |HH HH HL HH HH 6|7 10| 8
6 LH HL |HH HH HH LH HH | onp|8 9 | 7
7 LH HH |HH HH HH HL HH
8 HL LL |HH HH HH HH LH
9 HL LH |HH HH HH HH HL
1015 | HX XX |HH HH HH HH HH X=LH
7483  4LINE-TO-10-LINE DECODERS/EXCESS-3-TO-DECIMAL
Vec=5V  DECODIFICATOR 4 IN 1/EXCES DE 3-ZECIMAL
TP [tor [lon |t | i | P | e | tpa | tprm) toum| TIP IDENTIC CU
74 mA |mA | mA|wA | mW| mA|ns [ns | ns | 74 742
©3A |16 (08 (16|40 [140({28 |17 |17 |1 |4aa
L3 |8 |os [o08 |20 |70 [14 |49 |4 | 52 | Laa
7403 7444
‘No EX3-INPUT DECIMAL-OUTPUT | EX3 GRAY-IN.
AB CD |01 23 45 67 89 |AB CD
0 LL HH |LH HH HH HH HH|LL HL
1 LH LL |HL HH HH HH HH|LH HL
2 LH LH |HH LH HH HH HH|LH HH
3 LH HL |HH HL HH HH HH|LH L H
4 LH HH |HH HH LH HH HH|LH L L
5 HL LL |HH HH HL HH HH|HH L L
6 HL LH |HH HH HH LH HH|HH L H
7 HL HL |HH HH HH HL HH|HH HH
8 HL HH |HH HH HH HH LH |[HH HL
9 HH LL |HH HH HH HH HL [HL HL
1015] XX XX |HH HH HH HH HH|XX X X X =HL
744  4LINE-TO-10-LINE DECODERS/EXCESS-3 GRAY-TO DECIMAL

DECODIFICATOR 4 IN 10/EX-3 GRAY-ZECIMAL

VEZI 7443



7445  BCD-TO-DECIMAL DECODER/DRIVER

Vcc=5V DECODIFICATOR DE PUTERE /IESIREA IN GOL ; Vou =30V

TIP TIoo |Ion L | iH | Pec | Ic | tpd | tpLH | tpHL DISPUNEREA PINILOR SI
74 mA |pA mA| A | mW| mA| ns ns ns - TABELA DE FUNCTII

45 80 250 16 | 40 | 215} 43 5 |50 50 IDENTIC CU 7442

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
7446  ACTIVE-LOW,OPEN-COLLECTOR,30V OUTPUTS
7447  ACTIVE-LOW,OPEN-COLLECTOR,15V OUTPUTS
7448  INTERNAL PULL-UP-OUTPUTS
7449  OPEN COLLECTOR OUTPUTS
Vec=5V DECODIFICATOARE DE PUTERE/BCD-7 SEGMENTE

7446
TIP | Ioo | Ion | Io(on)looff) | Pec | Lec | tpd | tpLH tleJ. VoH 7447
74 mA| A | mA[pA |mW | mA| ns [ns [ns | V 7448
46A | 8 | 200 | 40 |25 |320 |64 | 100 | 100 | 10030 B 1016 [ Ve
6 | 4 | 100 | 20 |25 |160 | 32 | 200 | 200 | 20030 c |2 15 f
41A | 8 | 200 | 40 |25 |320 |64 | 100 | 100 | 10015 LT 13 14 ¢
147 |4 | 100 | 20 |25 [160 |32 | 200 | 200 | 20|15 RBof4 13| a
1s47 | 32| 50 | 24 |25 [35 [7 | 100 | 100 | 10015 RBI|5 12| b
48 |8 | 200 | 64 |400 |265]53 | 100 100 | 1005 D 16 11 )c
Ls48 | 32| 50 | 6 |100 |125 |25 | 100 | 100 | 1005 A 17 1014
49 102 | - |- |165|33 | 100 100 1005 GND8 9 | e
Ls499 |8 |20 | - |- |40 |8 | 100|100 1005
' SEGMENTE

N o e I Ty _ 1
L o :n"' 'I I_l

03
_
L
LUl

- L

12 3 4 s 6 7 8 9 10 11 12 13 14 IS
7449
B (1071 vee
cC |2 1B f
Bl (3 12 g
. D (4 1] a
A |5 10| b
c 6 9 c
GND(7 8 | d
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DECIMAL INPUTS BI OUTPUTS (46,47) OUTPUTS (48,49)
FUNCT (LT | RBI, DC BA (RBg a b ¢ d e f g ab cd ef g
0 H (H |[LL LL [H | ON ON ON ON ON ON OFF | HH HH HH L
1 H |X |LL LH |H | OFFON ON OFFOFFOFFOFF|{LH HL LL L
2 H | X |LL HL |H | ON ON OFFON ON OFFON {HH LH HL L
3 H |X |LL HH |H | ON ON ON ON OFFOFFON |HH HH LL H
4 H |[X |(LH LL |H | OFFON ON OFFOFFON ON |LH. HL LH H
5 H [X |LH LH [H | ON OFFON ON OFFON ON |HL HH LH H
6 H |X |LH HL |H | OFFOFFON ON ON ON ON |[LL HH HH H
7 H |X |LH HH !H | ON ON ON OFFOFFOFFOFF |HH HL LL L
8 H |Xx |HL LL |H | ONON ON ON ON ON ON |HH HH HH H
9 H (X |HL LH |H | ON ON ON OFFOFFON ON |HH HL LH H
10 H |X | HL HL |H ! OFFOFFOFFON ON OFFON !LL LH HL H
11 H |X |HL HH |H | OFFOFFON ONQFFOFFON !|LL HH LL H
12 H |X |HH LL |H | OFFON OFFOFFOFFON ON |LH LL LH H
13 H |X |HH LH |H | ON OFFOFFON OFFON ON |HL LH LH H
14 H |X | HH HL |H | OFFOFFOFFON ON ON ON |LL LH HH H
15 H |X | HH HH |H | OFFOFFOFFOFFOFFOFFOFF|{LL LL LL L
BIRBo|X | X | XX XX |L | OFFOFFOFFOFFOFFOFFOFF|LL LL LL L
RBI |H |L |LL LL |L | OFFOFFOFFOFFOFFOFFOFF|LL LL LL L|
LT L [X | XX XX |H | ONON ON ON ON ON ON (HH HH HH H
7450  DUAL 2-WIDE 2-INPUT AND-OR-INVERT-GATES
Vee=5V DOUA PORTI SI-SAU-NU EXPANDABILA CU 2 INTRRI

Y=AB+CD+X ; X =0UTPUT OF 7460
TIP Io.. |Ion |LL |Iig Pee | tpd |tpLH | tpHL | IccH/IccL 1A | 1 :,14 Vee
74 mA mA mA |uA mW|ns |ns |ns mA |mA 2A | 2 13 | 1B
50 16 (04 [16 |40 14 | 105 13 |8 |4 7,4 B3 12| 1X
H5 (20 [o05 [2 |50 29 |65({68 [62 (82 [152 214 11| 1Xx

— 2D | 5 10 | 1D
1Y=AB+CD+X 2Y | 6 9 | 1C
2Y=AB+CD GNID 7 8 | 1y




7451 AND-OR-INVERT GATES

Vec=5V 2 PORTI SI-SAU-NU CU 2/3 INTRARI
1Y=2Y=AB+CD (51,H515S51)
1Y=AB.C+D.EF(LSLLS51) 2Y=AB+CD

TIP Io. |lon LL | i | Pec | tpa | tpuu | tpHL | IccH| IccL
74 mA |mA mA| nA | mW| ns ns ns mA | mA
51 16 04 16 | 40 14 105| 13 (8 4 74
HS51 20 |05 2 50| 2 |65| 68 [62 (82 |152
S$51 20 1 2 50 | 27 | 35|35 [35 (82 |136
Ls1 36 (02 0,18| 10 L5 (42 { 50 |35 {044 |076
LS51 |8 04 04 { 20 28 | 12 12 125|108 |14

7452 EXPANDABLE 4-WIDE AND-OR GA:I'ES
Vee=5V POARTA SI-SAU EXPANDABILA

Y= AB+CDE+FG+HI+X (X = OUTPUTS 7461)

TIP (Ioo [Ion | L | 6iH | Pec | tpa tﬂ%lmlm
74 mA | mA mA| uA | mW|ns | ns | ns | mA [mA

H52 (20 |05 |2 [ 50 |8 |10 | 106] 92| 20 |i52

Y=AB+CD+EF+GHI+X
( varianta H52W - vezi interior )

7453 EXPANDABLE 4-WIDE AND-OR-INVERT GATES
Vee=5V POARTA SI-SAU-NU EXPANDABILA
Y=AB+CD+EF+GH+X (53) X = OUTPUT 7460

Y= AB+CD+EF.G+HI+X (H53) X = OQUTPUT 74H60;74H62

TIP Io. |IoH i | liH | Pec| tpa | tpLH| tpHL| IccH| IccL
74 mA [mA mA | pA | mW| ns ns ([ns | mA |mA
53 16 |04 16 | 40 | 23 105 13 |8 4 51
HS3 20 0,5 2 5 | 41| 66| 7 62 |71 |94

(H53 in interior )

Vcc

1C
1Y

<X TmQom~

T
1A |1 1A veeld
2A |2 2A IC13
2B |3 2B 1BI12
2C |4 2C 1IF11
2D |5 2D 1E10
2Y |6 2Y 1D9
GND| 7 GND 1Y 8
(L51,LS51 interior)
A |1 A 14
B |[2C X13
cC |[3D Y12
D |4 veGND11
E |5 E 10

6 F I 9
GND|7-G H 8
A1l A veeld
cC|2Cc BB
D |3 D X12
E |4 E X1
F |[SF I 10

16 G H Y9
GND 7 GNDY 8

<

cC

< O I X xiw
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7454  4-WIDE AND-OR-INVERT GATES

Vee=5V POARTA SI-SAU-NU -
’ Y=AB+CD+EF+GH (54) Y=AB+CD+EF.G.+HI (H54)
Y=AB+CD.E+FGH.+1J] (L54,1LS54)
TIP  (Ioo |(lon | Lir | IiH | Pec | tpa | tpLH | tpHL | IccH| IccL
74 mA |mA MA|mA | mWins | ns |ns |mA |mA
54 16 - |04, 1,6 | 40 23 105| 13 8 4 |51
H54 20 (05 2 5 | 41 65| 7 62 (71 |94
LS54 36 |02 0,18| 10 25 |42 [ 50 35 (039 (06
LS54 |8 0,4 04 | 20 45 | 12.| 12 125108 |1
7455 2-WIDE 4-INPUT AND-OR-INVERT GATES
Vec=5V POARTA SI-SAU-NU
Y=ABCD+EFGH+X (H55-EXPANDABLE;X =74H62)
. _Y=ABCD+EFGH __ (L55LS55) '
TIP Ior | Ion LL | IiH | Pc | tpa | touH| tpHL| IocH| IccL
74 mA [ mA mA| mA | mW| ns ns ns mA | mA
LSS 36 |02 0,18 10 1,5 | 41 5 | 35| 022 |0°8
LS55 |8 |04 |04 | 20 |28 |12 |12 | 125 04 |07
HS55 20 0,5 2 5 [30 (67 |7 65|45 [75
7460  DUAL 4INPUT EXPANDERS
Vec=5V DOUA CIRCUITE DE EXPANDARE
X= AB.C.D (conectat la 7423;7450,7453;7455 )
TIP Io. |Ion I | IiH | Pe| tpa | tpLH| tpHL| IccH| IcCL
74 mA |mA mA| puA (| mW| ns ns ns mA [ mA
60 16 | 40 4 2 2 2 1,2 |2
H60 2 50 6 27| 42 |12 |19 |3

aa[1 14‘Voc
BB |2 13/HH
cc |3 12|GG
DD |4 11| FF
X |s 10|EE
le 9| x
GND| 7 slyy
HSS LSS LSS HSS
1A |1 14 |Vee
1B |2 13[1D
ic |3 12[1x
2A |4 11[1x
2B |5 10 [2x
2¢ |6 9 |2x
GNO 7 8 [2D




7461  TRIPLE 3-INPUT EXPANDERS
Vee=5V TREI CIRCUITE DE EXPANDARE
X= ABC (X conectat la 74H52)
TIP |Ioo | lou| I | K| Pe | toa | toum| ton |lccn|lcc] 1A [1 14 | vee
74 mA mA| mA| mA nﬂ‘_ns__‘ ns —"i—wﬂ‘*ﬁl"‘;— 1B |2 13 |3C
H61 2 | 50713 )24) 42 |06 |11 |5 C |3 12 |3B
2A |4 11 |3A
2B |5 10 |3X
2C |6 9 |1X
GND{7 8 |2x
7462 4 WIDE AND-OR EXPANDERS
Vee=5V CIRCUIT SI-SAU DE EXPANDARE
X=AB+CDE+FGH+ij ( X conectat la 74H50;74H53;74H5S5 )
X= ABC+DE+F.G+Hij _ (varianta H62w)
TIP i | Iin | Pc | tpa | tpuH| tpHL IccH| IccL AA|l [—Jl4 Vee C
74 mA| mA | mW(ins | ns [ ns | mA | mA DB|2 13(j B
H62 2 (50 (24 {22(32]|12|6 (38 EC|3 2i X
- Ve D 4 11 |H .GND
FE(5 106G X
GX|6 9 |F j
H GND7 8 |X i
H62w H62 H62 H62w
7463  HEX CURRENT-SENSING INTERFACE GATES
Vee=5V SASE CIRCUITE DE INTERFATA
Y=A
TP [loo | Iow | G | Lim| Pec| tpa | torm| tpm| Tocm| I | 14 [ 1 T 14 | vec
74 mA | mA|mA |mA | mW| ns [ s [ ns | mA [ mA 1Y | 2 13 | 6A
LS63 |8 04 |50 [200] 40 | 21 |27 [15 |8 |- 2Y (3 12 |6Y
* 2A | 4 11 |5Y
3A (S 10 | 5A
3Y | 6 9 [4A
GNIO 7 8 |4y
4-2-3-2 INPUT AND-OR-INVERT GATES
7464 POARTA SI-SAU-NU A [TT ] vee
7465 POARTA SI-SAU-NU CU COLECTOR IN GOL VOH =5V E |2 5|
Y= ABCD+EF+GHI +jK 4 F |3 2l
TIP IoL Ion (L |LH |Pec |tpa | tpLH | tpHL |IcCH ICCLI G la 1B
74 mA'mAmApAmWnsnsnsmAmA Hls 10l
S64201250393,53,53,578,5"i69j
565200,25250365,555,568,SGND7 s |y
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74710 AND-GATED j-k POZITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR
Vee SV BISTABIL CU SIPE INTRARILE j_k,DECLANSAT PE FRONT POZITIV,CU SET SI RESET

TIP | TACT| FRECV P/F-F zszru+mom‘ tpd | tpLH | tpHL 1 “1a | vee
74 ,MHz mW | ns ns ns | ns |ns CLR| 2 13 | PR
| 70 LH |3 Jes | 08 | 23|27 |17 i |3 12|c
2 |4 1|k
INPUTS OUTPUTS | j=j12] T 05 w'k
PRSET CLEAR CLOCK | Kk | Q Q [k=klkX O |6 9 K
L H L X X |H L | GND{7 8 |Q
H L L X X |L H
L L X X X | L* Lt
H H ) L L | Q Qo
H H 1 H L |H L
H H t L H|L H
H H * ‘H H| Q Qo
H H L X X | Qo Qo

7471 AND-OR-GATES j-K MASTER-SLAVE FLIP-FLOPS WITH PRESET
Vec=5V BISTABIL STAPIN-SCLAV CU SI-SAU PE INTRARILE j-K CU SET

TIP TACT| FREd P/F-AtSETURtHOLD tpd | tpLH | tpHL
74 MHz | mW| ns |ns ns ns ns
H71 | HL[30 (80 | ofjo, [ 18] 14 |22
Ln | HL[3 |38 | ofo, | 42| 35 |60

INPUTS HT71 OUTPUTS

1A |1 14| Vece  j=(j1Aj1B)+(j2Aj2B)
PRESET_CLCK ] k Q 0 j1B |2 13| CK
L X X X H L 2A |3 12| K2B K=(KIAKIB)+(K2A.K2B)
H ¢ L L Qo Oo jZB 4 11 | K2A
| H Yy H L ' H L PR |5 10 KIB
H b L H 1 H Q |6 9 KIA
H y H H 00 Q | GND[7 8 O

L7 AND-GATED R-S MASTER-SLAVE FLIP-FLOP WITH PRESET AND CLEAR

. A
INPUTS L71 . OUTPUTS 1 ) 14 Vee
PRESET CLEAR cock R S | Q@ Q| CLR;2 13 PR
L H X X X H L S1 3 12 CK
H L X X X L H S2 4 1 R3 R = RLR2R3
L L X X X H* H*| S3 5 10 R2 S = S18283
H H il L L | Q Qo| Q |6 9 RI
H H v H L H L GND|7 8 ‘ Q
H H J L H|L H
|lH H 3 H H | * * * = configuratie nedeterminata
2 H* = configuratie nestabila



7472  AND-GATED j-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR
Vee=5V BISTABIL j-K MASTER-SLAVE

TIP | TACH FRECY P/p.F tssruimoui tpd | tpLH | tpHL
74 MHz | mW | ns |ns ns ns ns
n HL|[2 (5 |[otjo, |20| 16 |25
H2 | HL|{3 (8 |0t |0, | 18| 14 | 22
L2 | HL|3 38 | of o) 2| 3 |6
' INPUTS ‘ OUTPUTS 1714 | Vee
PRSEF CLEAR CLCK j K |Q Q CLR .[2 13| PR
L H X X X |H L it 3 12| CK
H L X X X |L H i2 4 1| K3
L L X X X | H* H* 3 5 10 | K2
H H { L L |Q .Q Q 6 9 | Kt
H H J H L |H L GND [7 8 | Q
H H K L H|L H i=jli2j3
H H v H H | Q Qo R=RLR2R3
7473  DUAL j-K MASTER-SLAVE FLIP-FLOPS WITH CLEAR
Vec=5V DOUA BISTABILE j-K/M-S ’
TIP TACT| FREC| P/F-F tssrUJ»tHow tpd | tpLH | tpHL 1CK |1 14 | 15
74 MHz| mW | ns |ns ns | ns | ns ICLR2 13 |1Q
7 HL|2 |5 | o fop |20 16] 25 1K (3 12/1Q
H73 |HL|3 |8 | of|o 18 | 14! 22 Vce |4 11 | GND
L3 |HL|3 38 | ooy |42 35 60 2CK (3 10 | 2K
LST3A|HL |45 | 20 | 20jj0y 15| 15| 15 0LR2 9 120
2 |1 8 |20
INPUTSTBHT3LTS | outrtrs | | INPUTSLST3A " OUTPUTS |
CLEAR CLOCK j k Q O CLR CLEK j k| Q 5]
L X X X |L H ||]L X X x| L H
H 4 L L [QO||/H J L L| Q Oo
H 4 H L |H L H | H L|H L
H ¢ L H |L H H | L H| L H
H v H H | Qo Qo H Y H H Qo On
~ |H H X X| Q Qo
j 23



7474

DUAL TIPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

Vee=5V DOUA BISTABILE DE TIP D
TIP TACT| FREC| P tsEud tHOLll) tpd | tpLH | tpHL
74 MHz| mW| ns ns ns ns ns
74 LH |25 |43 |[200 |5 |17 | 14 |20
H74 [(L-H |43 |75 |[15¢ (57 |11 | 85 |13
L74 |L-H|3 4 |50t |15t |65 | 65 |65
Ls74A|L-H |33 |10 |25t [st |19 | 13 |25
s74 |L-H |10 |75 |3t |28 |6 |6 |6
ALS74|L-H |50 |12 |15} |ot |10 |8 |12
INPUTS 74 OUTPUTS __INPUT 75 | OUTPUT
PRESE] CLEAR Cl D|{Q Q D|E [Q@Q Q
L H X X|H L L|H |L H
H L X X|{L H H|H |[H L
L L |X |x| H H* X| L |Q Qo
H H |} H| H L
H H A L|L H
H H |L |x]| Qo Qo
x,

7475  4-BIT BISTABILE LATCHES
Vee=5V 4 BISTABILE D CU RETINERE _
, } 1Q
TIP |ENAH FREC| P | tsET |tHOLD tpa | tprm| tpHL 1D
74 MHz| mW|ns |ns ns | ns | ns 2D
75 H 25 16020 |5 15 | 16 | 14 ENABLE 34
L7S |H 3 80 (40 [10 |30 |32 | 28 Vee
LS75 |H 33 |32 |2 |5 12 1159 3D

. 4D

Q

7476

DUAL j-k FLIP-FLOPS WITH PRESET AND CLEAR

Vee=5V 2 BISTABILE j-k

TIP TACT| FREC| P | tg tHOLD tpd (pLH tpHL
74 MHz{ mW| ns ns ns ns ns
76 HL|2 |5 {of [0t [22 | 16 [25
H76 |HL |3 |8 |0} [0t |18 | 14 |22
LS76A| H-L | 45 10 |20 | 0% 15 15 15

TABELUL DE STARI IDENTIC 7472

1ICLR 1 14 | Vee
1D |2 13 |2CLR
1CK|3 122D
PR |4 11 |2CK
1.5 10 |2PR
10 |6 9 |20
GND|7 8 (20
1 Y6 | 10

2 15|20

3 14|20

4 13| ENABLE12
5 12| GND

6 11]3Q

7 10|30

8 9 |4Q
k|1 6 |1k
1PR|2 15 |1Q
1cu}3 14 | 1Q
1j |4 13 |GND
Vee |5 1272k
2CK|6 11 |20
2PR | 7 10 | 20Q
2CLRS 9 |7




7477  4-BIT BISTABILE LATCHES

Vec=5V PATRU BISTABILE D CU RETINERE
o [1 1410
. 2D (2 1|20
TIP | TACT| FREC| P | tsET “*0'-+ tpd | ULH|HL | pyagip34 |3 12 | ENABLE12
74 - MHz| mW| ns ns ns ns ns Vee | 4 11 | GND
L7 |H |3 80 (40 [10 |30 | 32 (28 s 10
D (6 9 [3Q
. 7 8 |4Q
TABELUL DE STARI IDENTIC 7475 :
7478  DUAL j-k FLIP-FLOPS WITH PRESET,COMMON CLEAR,COMMON CLOCK
Vec=5V DOUA BISTABILE j-k
TIP | 1act] FREc| P | tseup| tHoL) tpa | tof] trr | CK 1K |1 14| Vee IK
74 MHz| mW| ns ns ns ns ns 1PR 1Q |2 131PR 1Q
H78 |H-L| 30 |8 [of |of |18 [14 [ 2 1 19 |3 122|ClR 1Q
L78 |HL| 3 38 (0t (o) (42 [35]| 60 Vee j |4 11|32 GND
LS78A |H-L| 45 |20 (204 [0} |15 |15 | 15 CLR 2Q |5 10|2PR 2
2R 20 |6 9 |[CK 2Q
2K GND|7 8 |2k 20
TABELUL DE STARI IDENTIC 7472 L7 HT HB L®
LSTBA LS78A
7480 GATED FULL ADDERS
Vee=5V SUMATOR COMPLECT
TIP |Ioo |Jon | Lo |GiH | Pee |tpa | tpLH| tpHL| IcC B* |1 14 | Ve
74 mA | mA | mA |[puA | mW |ns ns ns mA Bc | 2 13 | B2
80 16/8 | oamz2] 16 |15 | 105 |57 | 52 [62 |21 Co |3 12 Bl
Cn+fl4 11 |Ac
S |5 10|A*
INPUTS OUTPUTS S |6 9 A2
Cn B A Cn+1S S GNQ 7 8 |Al
L L L | H H L
L L H | H L H
L H L | H L H L
L H H | L H L | A=Ac+A*+AlA2
H L L | H L H _
H L H|{L H L | B=Bc+B*+BlB2
H H L | L H L
H H H|L L H




7481 16-BIT RANDOM ACCESS MEMORIES

Veec=5V MEMORIE DE 16-BITI CU ACCES DIRECT CU S IN GOL
. X3 .1 14 X4
TIP ToL IoH | i | Lk | Pec | tpa | tpHL | tpLH | tSR X2 |2 13 | WRITE 1
74 mA MA | mA| nA | mW| ns ns ns as X1 |3 12 | SENSE 1
81 40 250 | 1,6/| 40/ | 225 | 125( 120 |13 13 - Vee | 4 11 | SENSEQ
11 400 Y1 |5 10 | GND
X1-X W-INPUT Y2 |6 9 |WRITEC
ADDRESS Y3 '7 8 |v4
Y1-Y4 S-OUTPUT T
7482 2-BIT BINARY FULL ADDERS
Vee=5V SUMATOR COMPLECT PE 2 BITI ' 1T
sS1 |1 14 | A2
Al |2 13 | B2
TP jlo. | Ion | i | Iin |Pec | tpd | tpLH| tpHL, Bl |3 -12]82
74 mA mA | mA |mA |mW) ns ns_‘ | ns | Vee | 4 GND
82 16 . 0,4 | 16/64 4060|175 | 37,5) 40 | 35 e |5 10
6 9
7483 4-BIT BINARY FULL ADDERS WITH FAST CARRY
Vee=5V SUMATOR BINAR PE 4 BITI CU TRANSPORT RAPID
A4 |1 7"16 | Ba
—— $3 |2 15 |s4
TIP | loo Ion | i | lin| Pec | tpa tpLH! tpHL, a3 ] 3 1 | ca
74 mA mA | mA | pA mWns’ns%ns! B3}4 3|
MHMHAHEHPAR s o
2 ’ - o) B Rl 2 i6 11 | B1
B2 .7 10 | A1
A2 8 9 ' s1
7484  16-BIT RANDOM ACCESS MEMORIES
Vee=5V MEMORIE CU ACCES DIRECT PE 16 BITI
TIP Tor. Ion |LL "Ln | Pec Itpd 'tpl H |tpHI. 'tSR ) ) .
74 mA I‘iA_ lmA |pA ]mW ns .1_“:‘_ ) !ne l_ns E: : ; i‘; llzg))vv:’:ll:;
84 L40 | 250 ;16/11140/4001 225 125 12 13 13 i , )
SNSRI SR SV S S T Lo b AL 3 14 |1SENCE
4

13 |0SENCE

Xl-X; W1=WI(A).W1(B) ‘

’ ADDRESS Ve S 12 fGND
Y1-Y4 W0=WO(A).WO(B) YL 6 11 [0(A)WRITE
W-INPUT Y2 7 10 | 0(B)WRITE

<
S-OUTPUT WITH OPEN COLLECTOR Y3 x99 Y4



7485  4-BIT MAGNITUDE COMPARATORS

Vee=5V COMPARATOR PE 4 BITI

TIP IoL IoH| LiL |IH | Pec | tpa tpLH | tpHL
74 mA mA| mA (mA | mW| ns ns ns
85 16 0,4 | 1648 401600 275 | 21 | 23 |20
L85 3,6 0,2 p18ms4 [ 1030| 16 | 82 | 90 |75
LS85 |8 04 o4n2f20m0| 52 |25 | 27 |23
s85 |20 1 | 26 |sonsg 550 | 11 | 12 |11
WORD [NR. 85 |L85 |LS85(S8S

LENGTH|OF PK

1-4BITS |1 23ns {900s [24ns [11ns

5-24 2-6 46 ns [ 180ns (48 ns (22 ns

25-120 |8-31 |69 ns |270ns|72ns |33 ns

7486 QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

Vce=5V PATRU PORTI SAU-EXCLUSIV.CU 2 INTRARI
Y=A@B
TP |loL ToH | LL | iH | Pec | tpa | tpLH| tpHL| Pecsp
74 mA mA mA| nA | mW | ns |[ps | ns | mW
86 16 08 | 1,6 | 40 150 | 14 16 12 38
L86 3,6 02 | 636 20 19 |55 | 62 | 47 4,75
LS8 |8 04 (08 )| 40 |305({14 |16 [ 12 | 76
S86 20 1 2 5 (25 |7 7 65 | 63

7487  4-BIT TRUE/COMPLEMENT,ZERO/ONE ELEMENTS

Vec=5V

TIP IoL IoH | KL | liH | Pec| tpa |.tpLH| tpHL
74 mA mA | mA| nA | mW| ns ns ns
H87 20 1 2 5 | 270 17 | 17 {17
CONTROL

INPUTS OUTPUTS

B C Y1 Y2 Y3 Y4

L L Al A2 A3 A4

L H Al A2 A3 A4

H L H H H H

H H L L L L

A<B
INPUTS'A=B

OUTS

B3

A>H
A>B
A=B
A<H

00 9 L bW

L

CSERGRG

1B

RE YR
N AW N =

GND|

14
13
12
11
10

Al
Y1

Y2
GND

N AN e W N -

14
13
12
1
10

Vcee

B2

Al
B1
A0

Vcee
4B
4A
4Y
3B
3A
k)¢

Vee |

A4
Y4

Y3



7488  256-BIT READ-ONLY MEMORIES (ROM)

Vec=S5V 32 x8 BIT WORDS OPEN COLLECTOR OUTPUTS
7488 7489

po1 [ 116 | Ve ApAl1 Ti6 | vee
D2 [2 15 | cs ME |2 15 | ADB
D03 |3 14 | ADE WE|3 14 | ADC
D04 |4 13 | ADD DIl (4 13 | ADD
DOS | S 12 | ADC DoL|5 12 | DIs
D06 | 6 11 | ADB D2 (6 11 | Do4
D07 {7 10 | ADA D2 |7 10 | DB
GND|8 9 | D08 GNDi8 9 .| D03

7489  64-BIT READ/WRITE MEMORIES

Vee=5V 16 x 4 BIT WORDS
7490 DECADE COUNTER
Vec=5V DIVIDE-BY-TWO AND DIVIDE-BY-FIVE

NUMARATOR DECADIC (DIVIZOR DE 2 SI 5)

7491  8-BIT SHIFT REGISTERS

Vee=5V REGISTRU DE DEPLASARE PE 8 BITI
TIP TACT tH tpLH | Pcc INPUTS  OUTPUTS T[—’u QH
74 ns | ns [ms | | ATtn ~ ATw+8 | 2 1B|QH
9MA [LH |18 |24 | 27 | 175 A B QH OQH 3 12| INPUTA
91 |LH | 65|55 | 100|175 H H H L 4 11 |INPUTB
LS91 |LH |18 |24 |27 | e L X L H Vec |5 10 | GND
X L L H 6 9 | CLOCK
7 8
7492  DIVIDE-BY-TWELVE COUNTERS
NUMARATOR DIVIZOR PRIN 12
7493  4-BIT BINARY COUNTERS
Vee=5V NUMARATOR BINAR DE 4 BITI
INTB [1 0TJ14 | INTAINTB[1 0J14 | INTA INTE[1 514 INTA  Ro(1] 1 (T4 |INTA
RO(1) |2 13 2 1B RO()y2 13 RO(2ZJ2 13 |QA
RO(2) |3 12 | QA 3 12 |0QA RO23 12 |QA 3 12 QD
4 1 | QD 4 1 | 0B 4 1 |QD Vec |4 11 |GND
Vee |5 10 | GND Vec [5 10 | GND Vec |5 10 |GND 5 10 |QC
RY(1) |6 9 | @B RO)6 9 | QcC 6 9 |oB 6 9 |oB
RYQ) |7 8 | Qc Ro@7__8 | QD 7 8 |ap 7 8 |[INTB
90A NA 93A L93
L90 LS92 LS93



90A,L90,LS90 90A,L90,LS90 92ALS92

Qp Oc QB Qa

L L L L
L L L H
L L HL

|lL L H H
L HL L

L H L H
L H H L

L H HH
H L L L

H L L H

93A,L93,L593

0

2
3
4
5
6
7
8

W H L H L

nN{H L HH
12/H H L L

B|H H L H
4/H H H L
5|H H H H

QA conectat la
int B

OUTPUT

Qp Qc QB Qa

L L L L

L L L H
L L HL
L L HH

L HL L

L HL H

H L L L

H L L H
H L H L

H L H H

QA conectat la
int.B

0HHLL

1MH HL H

OUTPUT NR,

QA Op Qc

L L L Lo
L L L H|1
L L H L2
L L H HI|3
L H L L4
H L L L5
H L L H|6
H L H L|7
H L H H|f
H H L L|(|9

NR/

1

Qp Qc OB Qa

L L L L|O
L L L H

L L H L2
L L H H|3
L H L L|j4
L H L HIS
L H H L6
L H H H|7
H L L L8
H L L HI9

0

3

QD conectat la

QA conectat la

intA

B

3 SIEEE: e
2 s :
SR
m mmLLmemm mm 8| -
s.EE
M SEIREE: MM.MQLNU
o~ .
mmmmeHLxLx E&3|&.33
b Umm a
8 A EEEEEER g S
o~
W mwnnx.._xx... B wmnxL
PP m gz x
TIP TACT| FREC Pcc| IiL | IiH | tpLH tpHL| tsETUR
74 MH mW| mA| mA [ ns | ns [ ns
WA |H-L| 42 | 145| 48 | 120 | 32 | 34 |25
1% |HL| 6 |20 | 108 60 | 20| 230
LS9 |H-L | 42 |45 [ 32| 8 |32 | 34 |25
2A |HL| 42 | 130| 48| 12032 | 34 |25
Ls2 (HL | 42 |45 |32 8 |32 |3 |25
BA |HL| 42 | 130]32|8 |4 | 4 |25
L9 |HL| 6 |16 | 036 20 | 280| 280
Lsy3 |HL | 42 |45 | 24| 80 |46 | 46 |25

29



7494 4-BIT-SHIFT REGISTER/DUAL ASYNCHRONOUS PRESET

Vec=5V  REGISTRU DE DEPLASARE PE 4 BITI CU DOUA INTRARI ASINCRONE DE PUNERE PE "1*

PRESET INTERN || INTERNPRESET | INPUTS INTERN OUT OUT.
PEl Pli PE2 P2 | PRESETilA B C D | OR OK SSR|QA QB QCQD
L X L X |H H HH HHX X |L L L L
L X X L|H L L L LIL X X!/HHHH
X L L X|H H H H H|{L L X {Qa0 QB QovQpo
X L X LJH L HL H|L L X |H QBH Qp
H H X X|L@t)||H H H H|L T H |H QanQpQc
X X H H{Lat)|H H H H|/L 7 L [L Qan0QBQcn

Pli=int.P1A,P1B,P1C,P1ID
P2i=int.P2A,P2B,P2C,P2D

Qa0,QB0,Q,Qpo - nivel QA,QB,QC,QD inainte CLOCK
QAn,QBn,QCn,QDn - nivel QA,QB,QC,QD dupa CLOCK

REG. DE DEPLASARE DE TIP INTRARE SERIE-IESIRE SERIE

INTRARE PARALELA-IESIRE SERIE

TP
74

FRBCPcc HEH LL tplH tHL tSETUP
MHzmW uA mA ns ns ns

F

t
0
1
10

94

10 175 160 64 25 25 35

3 3

15
100
20

i=internal A,B.C,D
P1A |16 | P2a
PIB |2 15 |PE2
PIC |3 14 |P2B
PID [4 13 |P2C
Vec |5 12 |GND
PE1 |6 11 |P2D
SERIN.7 10 { CLEAR
cLock8 9 |OuT.

7495 4-BIT PARALLEL-ACCESS SHIFT REGISTERS

REGISTRU DE DEPLASARE PE 4 BITI CU ACCES PARALEL

INPUTS OUTPUTS
MODE|CLOCKS | SER PARALLEL _(QA QB Qc Qp
CNTRLX(L) 1(R) A B C D .
HIH X |[X [X X X X |QaoQso Qm Qno
H \L X |{X|a b ¢ dfa b ¢ d
H || x |x (08l 0c?Qdl d |Q8aQcaQoad
L L HI|X |X X X X |Qa Qs Qum Qpo
L |[X | |[H|X X X X |H QaQpQa
L X § |[L [X X X X-|L QanQBaQca
4 IL L |X X X X X |QaoQm Qm Qoo
y |[L L |X [X X X X QaoQeo Qo Qpo
J I[L H |X |X X X X |QaoQso Qo Qpo
» |[H L [X |X X X X |QaoQso Qo Qno
+ JH H |X |X X X X |QaoQp Qo Qpo

t

ns
21
21

(pLH

ns
18

0,36| 115 | 128
18

IiL

a
32
0,4

Iin
20
20

mw | ua
195 | 80
19

S5

TIP FREC| Pcc
MHz
36
5

LS9SA | 36

74
95A
L95

CLCKR

CLCKL

14 | Vee
13 | Qa
12 | QB
11 | Qc
10 | Qp

(=%

g 8
<moaZ

input

[

v-thﬂV'hOl\l

e

©

|
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INDEX NUMERIC

TIP PAG

7413 10

11

12

13

14

74LS40
74540

T74H40
T402A
74142

T443A
74143
T444A
74144
7445

T446A
74146
T447A

74L847
7448
741548

74LS49
7450

7451
T4H51
74851

PAG

16

17

18

19

21

74L74
TALST4A
74874
T4AALS74
7475
74L75
74LS75

T4LST6A
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*Dupa epuizarea tirajului, se vor onora comenzile prioritar in ordinea sosirii numai in cazul reedite-ii.
* Asiguram expedierea la domiciliu contra taxelor postale in vigoare
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- catalog de circuite logice integrate (continuare)

In seria HARDWARE vor. mai apare :
- Arhitecturi sistolice de calculatoare

Se primesc de asemenea comenzi ferme
pentru produsele si serviciile firmei

LUIYT/196 19
1'dv Z€-0¢ "IN 1eze] YO ‘ng
ereostuty, 0061

'S YdLNdIWOD SV

50 lei
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