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TECHNOLOGIE TTL - CMOS

I| existe deux classes de circuits integrés inventées au début des années
60 :

La classe TTL (Transistor-Transistor Logic): Developpé en 1958 par
Fairchild Semiconductor, ils sont introduits sous forme de circuits integrés de
référence commencant par 74XX. Ils sont constitués de transistors bipolaires.

Figure 1

La classe CMOS (Complementary Metal-Oxide-Semiconductor) : Sortent
en 1963. Leur référence commence par CD40XX ou 74HXX (attention, tres
ressemblant & la référence des TTL). Ils sont constitués de transistors a effet

de champs.

Figure 2

Par conséquent, deux types de familles de circuits integrés générent aussi
des caractéristiques électriques différentes entre elles (tension d'alimentation
par exmple). Elles sont comparés dans ce document.
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Familles des TTL

La famille TTL correspond a plusieurs technologies de circuits integrés :
L'uns sont plus rapides, d'autres consomment moins etc. La liste suivante
presente ces familles :

TTL « standard »

TTL L (Low power)

TTL S (Schottky)

TTL LS (Low Schottky)
TTL F (Fas?)

TTL AS et ALS

La famille est inscrite directement dans la reference constructeur du
composant. Par exemple pour une fonction logique NON, la référence peut-étre

SN74LSOON :
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Figure 3

PS : La série 54XX correspond a la série « militaire »
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Regardons sur une datasheet Texas Instrument d'un 7400 les différences
sur les caractéristiques techniques de ces sous-types de TTL :

SM5400 SNTA00

MIN  NOM  MAX MIN  NOM  MAX i
Voo Supply voltage 45 5 R5| 475 E 525 W
ViH High-leval input voltage 2 2 )
ViL Low-lavel input voltage Q. 0.8 W
leH High-level cutput current 0. 0.4 ma
oL Low-level cutput cument 18 16 ik
Ta Coerating free-air tamparatura =55 125 a T *C

Implications of Siow or Floating CWMOS Inputs, terature numbar SCBADD4

NOTE 3: Al unused inputs of the davice must ba held at Voo or GMD to ensure proper device oparation. Refar to tha T1 application repart,

electrical characteristics over recommended operating free-air temperature range [l.ll'llESS

otherwise noted)

SMN5400 BNT400
PARAMETER TEST COMDITIONSE T —— WMiN_ TYPE  MAX UNIT
Vik Vo =MIN, )= =12 m& -15 -15| W
VoK Voo =MIN, Vi =08V, IgH = -0.4 mA 24 34 24 34 v
VoL Voo =MIN, ViH=2V, IgL = 16 ma 02 04 02 o4| v
Iy Voo = MAX, V=55V i i| ma
IIH Voo = MAX, V=24V 40 40 WA
IL Voo = MAX, V=04V -18 16| ma
inaT Voo = MAX =20 -85 -18 55| ma
lccH Voo = MAX, Vi=a 4 8 4 al ma
ool Vg = MAX, V| =45V 12 22 12 22| ma
I For conditions shown as MIN or MAX, use the appropriate value specified under recommendad oparating conditions,
§ Al typieal valuas are at Voo =8V, Ty =25°C.
1l Niot mora than ane output should be shocted at a time.
switching characteristics, Voo =5V, Ta = 25°C (see Figure 1)
SN5400
PARAMETER um?,ﬂi [mr:gun TEST CONDITIONS SNT400 UNIT
MIN  TYP MAX
'PLH AorB Y Ry =400 0 € =15pF i i ns
(=¥} T 15
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74500, famille S
recommended operating conditions (see Note 5)
SN54500 SNT4300
MIN  NOM  MAX | MN NOM MAX UNIT
Voo Supply volttage 45 b 55| 475 ) b.25 W
ViH High-lavel input voltage 2 2 W
WL Lovw-level input voltage {18 0.8 W
loH High-level cutput current -1 =1 mA
oL Low-leval output curant 20 20 ma
Ta Cparating free-air tamparatura =65 125 0 TO *C

NOTE 5 Al unused inputs of the device must be held at Voo or GND 1o ensure proper daevice cperation. Refar to the T1 application report,
implications of Siow or Fioating CMOS Inputs, Iterature number SCBAGDS.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54800 SNT4500
PARAMETER TEST coNDITIONST MIN_TYPE MAX| MIN TYPE MAX UNIT
Wik Voo = MIN, Ij = =18 mA -1.2 -1.2 Ul
VoM Voo = MIN, ViL=0.8Y IoH ==1 mA 25 34 27 34 W
VoL Ve =MIN, ViH=2V Il = 20 mA 0.5 0.5 W
1] Voo = MAXK, V=55V 1 1 ma
IiH Voo = MAX, V=27V i 50 wh,
IiL Voo = MAX, V=08V =2 =2 ma
Iges Voo = MAX ~40 -100 | ~40 100 | ma
leeH Ve = MAX, Wi=0W 10 16 10 16 mA
ool Voo = Max, V=45V 20 35 20 35 mA
T For conditions shown as MIN or MAX, usetha appropriate value spacified under racammandad opearating conditions.
Z Al typical valuas are at Wpn =5V, Ty = 25°C.
§ Nat mara than one autput sholld be sharted at a time.
switching characteristics, Vog =5V, T = 25°C (see Figure 1)
SN54500
PARAMETER [&RP?"";: [ou;gu*r: TEST CONDITIONS SN74500 UNIT
MIN  TYP MAX
s AorB ¥ Ry =28010, C_ =15pF : g ne
IEHL 3 5
Pl AorB 4 R =2800, C_=50pF s ne
IPHL 5
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74L.S00, famille LS
recommended operating conditions (see Note 4)
SM54LE00 SNT4LS00

MIN  NOM  MAX ]| MIN NOM MAX uNIT
Vpp  Supply voltage 45 5 55| 478 5 528§ W
ik High-level input voltage 2 2 W
WL Low-level Input voltage &7 a8 W
loH High-laval autput currant =04 =04 ma
oL Low-level output currant < 8 ma,
Ta Oparating free-air temperatura =56 125 { TO G

MOTE 4: Al unused inputs of the davice must ba held at Voo or GND to ansure proper deviee oparation. Refar to the T application repaort,
Implications of Siow or Fioating CMOS Inputs, lerature number SCBAJDS,

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54LS00 SNT4LS00
PARAMETER TEST cONDITIONST I Y eI S UNIT
Wik Voo = MIN, I = =18 m& -15 -1.5 W
VoM Voo = MIN, ViL = MAX, loH = =0.4 ma 2.5 34 27 34 ')
VoL Vg =MIN, V=2V oL =4 mA 0.25 0.4 0.25 0.4 ¥
oL = Bmé 0.38 0.5
I Voo = MAX, V=TV 01 0.1 ma
IH Voo = MAX, V=27V 20 20 v
I Voo = MAK, V=04V =04 0.4 mA
Ioad Ve = MAX =20 -100| =20 -100]| mA
looH Voo = MAX, V=0V 08 .8 08 1.6 mid,
lecL Voo = MAX, Vi=4.5Y 2.4 4.4 2.4 4.4 ma
T For conditions shown as MIN or MAX, use the appropriate value specified under moommendad operating conditions.
T Al typical values are atVpp =5, Ty = 25°C.
§ Mot mare than ane output should be shorted at a tima.
switching characteristics, Vg =5V, Ty = 25°C (see Figure 1)
SN54L500
PARAMETER ﬂmﬂﬂj tDU‘TrgUT! TEST CONDITIONS SN74LS00 UMNIT
MIN  TYP MAX
'PLH AorB ¥ R =22 L =15pF M. .
1=} 10 15
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74F00, famille F
recommended operating conditions
SNS4FOD SMTAFDO
MIN  NOM  MAX | MIN  NOM MAX -
Voo Supply voltaga 45 5 5.5 45 5 5.5 W
ViH High-lewal input voltaga 2 2 W
ViL Lowv-leval input voltage 0.8 .8 W
lig Input clamp current -18 18] ma
lom High-leval cutput current -1 -1 md,
o Low-leval autput currant 20 2| mA
Ta, Cpearating free-air temparature =55 125 0 T G

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54F00 SNT4FO0
PARAMETER TESY CONDITIONS UNIT
MmN TYPT  max| miN TYPT  mMAX
Wik Voo =45V I|==18 mA -1.2 -1.2 W
Vop =45 lgH == 1m& 2.5 K 2.5 K
YoH W
Voo =478V, lgp == 1 m& 2.7
VoL Voo =45V oL = 20 mA 0.3 0.5 0.3 0.5 W
| Voo =55Y V=TV 0.1 0:1 mA
H Voo =55V, M =27V 20 20 L
L Voo =55V, Vi =05V =06 =06 md
I Voo =55Y, Wo=0 -840 =150 -840 =154 md
oo H Voo =585Y, V=0 1.9 28 1.9 28| ma
oo Voo =55Y, V=45V 6.8 10.2 6.8 10.2 ma
T Al typical values ara at Voo =5V, Ta =25°C.
§ Mot maore than ona oautput should ba shorted at a time, and the duratien of the shart eircult should not excesd one second.
switching characteristics (see Note 2)
Vee=56Y, Vep=45Vio 5.5V,
CL = 50 pF, CL =50 pF,
RL = 500 £2 R = 500L%
FROM TO L d L :
PARAMETER (INPUT) (QUTPUT) Ta = 25°C Ta =MIN to maxt UNIT
‘FOO SNS4F00 SN74F00
MIN  TYP MAX| MIN @ MAX| MIN MAX
f 16 3.3 5 2 7 186 6
i AorB Y ns
teHL 1 2.8 4.3 1.5 6.5 i 5.3

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended cperating conditions.
NOTE 2: Load cireuits and wavelorms are shown in Section 1.
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74AS00, famille AS
recommended operating conditions
SMN54A500 SNT74AS00

MIN  NOM MAX MIN NOM MAX —
Voo Supply voltage 4.5 5 5.5 4.5 5 55 V
ViH High-level input voltage 2 2 W
Vi Low-level input voltage 08 oa| v
loH High-lavel cutput current -2 -2] mA
loL Low-level cutput eurrent 20 20 mA
TA Operating free-air temperature —~55 125 0 70 C

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54AS00 SN74AS500
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPF MAX
Vik Voo =4.8V, lj=-18 mA -1.2 =12 v
VoH Ve =4.5VIin 55V, IoH=—-2 mA Voo -2 Veo-2 v
VoL Voo =485V, lgL =20 mA 0.35 0.5 0.35 0.5 v
Il Ve =58V, V=7V 0 0.1 ma
ItH Ve =55V V=27V 20 20 wA
IR Voo =5.58V, V=04V —{1.5 0.5 mA
o8 Voo =558V, Vo=2258Y =30 =112 - a0 =112 mA
lceH Ve =58Y, V=0 2 32 2 3.2 mA
lceL Voo =558V, V=45V 108 174 108 17.4 mA

* Al typical values are at Voo = 5V, Ty = 25°C.

§ The cutput cenditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ins.

switching characteristics (see Figure 1)

Vec=45Vito 55V,
C| = 50 pF,
FROM TO R =500 €,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAXT UNIT
SN54AS00 SN74AS00
MIN  MAX | MIN MAX
t 1 5 1 4.5
FLH AorB s 4 — ns
tpHL 1 5 1 4

For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
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74ALS00, famille ALS

recommended operating conditions

SN54ALS00A SNT4ALS00A —

MIN  NOM MAX MIN  NOM MAX
Vee Supply voltage 45 5 55| 4.5 5 56| W
VIH High-level input veltage 2 2 v
ViU Low-level input veltage L of )
078

loH High-level cutput current -0.4 -0.4 A
loL Low-level output current 4 8l maA
TA Operating free-air temperature -55 125 0 70 A

1 Applies aver temperature range —55°C to 70°C
§ Applies over temperature range 70°C to 125°C

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SNS4ALS00A SN74ALS00A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT maxX| MIN TyPt max
Vik Voo =4.5WV, I ==18 mA -1.2 -1.5 v
VoH Ve =45V io558Y, oy =-0.4mA Ve -2 Vo2 Vv
loL=4mA 0.25 0.4 0.25 0.4
VoL Voo =448V Ay
lgL=8mA 0.35 0.5
I Voo =55V, V=7V 0.1 0.1 mA
iH Voo =55V, V=27V 20 20 1A
liL Voo =5.8Y, V=04V =01 -{.1 M
Ioi Voo =585V, Vo=225V =20 -112 —30 =112 mA
lccH Ve =55V, V=0 0.5 0485 0.5 0.85 mA
IccL Voo =55V, V=45V 1.5 3 15 3 maA

T All typical values are at Vo = 5 W, Ta = 25°C.
1 The output conditions have been chosen to praduce a current that closely approximates one half of the true short-circuit cutput current, lns.

switching characteristics (see Figure 1)

PARAMETER

FROM
{INPUT)

TO
{(OUTPUT)

Vee=45Vie 55V,
CL = 50 pF,

Ry =500 ¢

Ta = MIN to MAXS

UNIT

SN5S4ALS00A

SN74ALS00A

MIN  MAX

MIN  MAX

tPLH

AcorB

tPHL

¥

3

15 3

1

2

9 2

8

ns

§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
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Résumé famille des TTL
STANDARD

PARAMETRES MIN | TYP | MAX | UNITES
Vce | Alimentation 475| 5 |5,25 \
ICCH | Consommation courant état haut 4 8 mA
ICCL | Consommation courant état bas 12 | 22 mA
tPLH | Temps de commutation état bas vers haut 11| 22 ns
tPHL | Temps de commutation état haut vers bas 7 | 15 ns

S

PARAMETRES MIN | TYP | MAX | UNITES
Vcce | Alimentation 475| 5 |5,25 \
IccH | Consommation courant état haut 10 | 16 mA
IccL | Consommation courant état bas 20 | 36 mA
tPLH | Temps de commutation état bas vers haut 3 1|45 ns
tPHL | Temps de commutation état haut vers bas 3 5 ns

Consomment plus que les standards mais sont plus rapides.
LS

PARAMETRES MIN | TYP | MAX | UNITES
Vce | Alimentation 475| 5 |5,25 \
IccH | Consommation courant état haut 0,8| 1,6 mA
IccL | Consommation courant état bas 24| 44 mA
tPLH | Temps de commutation état bas vers haut 9 | 15 ns
tPHL | Temps de commutation état haut vers bas 10 | 15 ns

Consomment moins que les standards pour une vitesse presque équivalente.

F
PARAMETRES MIN | TYP | MAX | UNITES

Vcc | Alimentation 5155 Vv

45
IccH | Consommation courant état haut 19| 2,8 mA
IccL | Consommation courant état bas 6,8110,2| mA

tPLH | Temps de commutation état bas vers haut 16| 6 ns
tPHL | Temps de commutation état haut vers bas 1153 ns
Circuits rapides, plage d’alimentation plus large.

AS

PARAMETRES TYP | MAX | UNITES

Vcc | Alimentation 5 5,5 \%

MIN
4,5
IccH | Consommation courant état haut 2 | 32 mA
IccL | Consommation courant état bas 10,8 |17,4| mA
1
1

tPLH | Temps de commutation état bas vers haut 4,5 ns
tPHL | Temps de commutation état haut vers bas 4 ns
Un peu plus rapide que les AS.

ALS
PARAMETRES MIN | TYP | MAX | UNITES

Vcce | Alimentation 5 15,5 Vv

45
IccH | Consommation courant état haut 0,5/0,85| mA
IccL | Consommation courant état bas 15| 3 mA
3
2

tPLH | Temps de commutation état bas vers haut 11 ns
tPHL | Temps de commutation état haut vers bas 8 ns
Consomment tres peu, tres rapides, plage d’alimentation +/- 500mV.
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Famille des CMOS

Comme pour le TTL, il existe des sous-famille de circuit CMOS :

Série 4000
Série 74C
Série 74HC
Série 74HCT
Série 74AC
Série 74ACT

C Désigne Technologie CMOS

H désigne High speed (haute rapidité)

T désigne Compatible avec la technologie TTL
A désigne Technologie avancée.

La famille est inscrite dans la référence du constucteur : Exemple pour la
série 4000, une fonction NON-ET £D40005.

Idantification corstructaLy CD 4 OUO B
i N Vo pepciar PR D
SCL .. SOLID ETATE SCIENIFIC
MC... MOTOROLA

Siinstits B, soilie bulfanzee.

LR A S -
i el SoE oh DUireilsee

pr—
T

Famille CMOS [

Figure 4

Sur les pages suivantes, comparons les types de CMOS commengant par
74CXX. La référence est structurée de la méme maniére quen TTL.
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\Vboltage at Any Pin
O perating Temperature Range
Storage Tempersture Range

Absolute Maximum Ratingsinote 1)

Lead Temperature

[Soldering, 10 seconds)

=03V to Vg + 0.3V
=40°C to +85°C
-65°C to +150°C

8re MOS8 WERSS DEYORT Whaesh 1he

300°C

v
[=
Q
=t
=
-
o O perating Vo Range 3.0V to 15V . Exicapt for “Operating Tampers-
o h i Yy J 4 v that the devicea ahousd e
O Maximum V- Voltage 18w ST e e
E Fower Digsipation (Pp)
= Cual-lm-Line 70D mW
= Small Outline 500 mW
.
=
g DC Electrical Characteristics
P WMin/Mazx limits 3poly across the guarantesd temparatura ranga unlese otharwiss notad
E Symbaol Parameter Conditions Min | Typ ‘ Max | Units
E CMOS TO CMOS
Vi Lagical "1" Input Vialtaga Voo =50V 35 v
Vo =10V 8.0
Vinem Logical "0” Input Vioitaga Vop =50V 1.5
Voo =10V 24 v
Vol Lagical *1" Output Violtage Ve =50V, Ig=-10 14 4.5 v
Voo =10V, I =-10 pA 8.0 v
Vourm Lagical *0" Output Valtage Voo = 5.0V I‘.:' =10 pA 0.5 W
Voo =10V lg =10 uA 1.0 Wy
Iegit Logical 17 Input Currant Vo =18 Vi =15V 0005 1.0 wh
lesin Logeal "0 Input Currant Vop =15V Vp, =0V =10 -0.008 A
leo Supply Gumant Voo =18 0.01 15 L
LOW POWER TO CMOS
Vi Lagical *1” Input Violtage T4C Voo =473V Von —1.5 v
Vim Logizal "0" Input Valtaga TaC Voo =478 0.8 v
Voury Logizal 1" Qutput Violtagae T4C, Voo =4.T5V, lg=-10 A 4.4 v
VouTa Logical "0° Cutput Violtaga T4C, Voo =4.TBV, Ig =10 uA 04 v
CMOS TO LOW POWER
Vi Lagital *1” Input Valtaga T4C, Voo =4.THY 4.0 LY
Vi Lagical "0° Input Valtaga T4C, Voo =475 1.0 W
Vo Lagical 17 Dutput Viokaga T4C Voo =4.T5 |5 =-380 pA 2.4 W
Vo Lagical "0° Output Violtage TAC, Voo =475V, Ig =380 ph a4 W
QOUTPUT DRIVE [see Family Characteristics Data Sheet) Ts = 25°C (short circuit currant)
lsounce Output Sourca Currant Voo =50V, Vo =0V Vioyt=0V -1.75 ma
lzoumeE DOutput Sourca Currant Voo =10V, Vo =0V Voyr =0V -B.0 mA
lg s Output Sink Currant Vog =5.0%, Vi1 =85.0% Vour=Veo 115 mA
|z Cutput Sink Cumant Voo =108 VWpg1= 10V, VauTr =V O ma
AC Electrical Characteristics (ot 2)
Ta=25°C, & =50 pF, unlass atharwisa spacifiad
Symbol Parameter Conditicns | Min | Typ | Max | Units
MMT4COD, MMT4C02, MMT4C04
Yo tod Prapagation Dalay Tima to Voo =50V 50 80 ne
Lagieal *1"or 0" Voo =10V 30 G0 ne
Gy Input Capacitanca (heata 3) 5.0 pF
Cop Powar Dissipation Capacitancs ParGate or Imartar (Mata 4) 12 pF
Mote 2@ AC Faramstens 27 guarent
Mote 3
Mote 4: on Mote—
AN-E0
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SN74HCO00, doc Texas Instrument

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range. Vo o oo oot e e L S e T T e e T e cevres =05V IEOT Y
Input clamp cument, I (V= 0orVi>VeeliseeMote 1) .. i cen.. 220 MA
Output clamp current, Igg (Vo< 0orVo=> Vgl seeMNote 1) ..o ceee. T20 mA
Continuous output current, In (Vo= 0toVee) ... .. S T R T T T et rene s anaiee s EOM TTHY
Continuous current through Voo orGND ..o ou e, Ty cew.. TH0 MA
Package thermal impedance, B4 (see Note 2): D package . ... .. ..........o.... wewresesas . BBECIAN
DB paElHgR . o vovs v s st srs s cewe s SBTCAN
Mpackage ......cocoveviiniancnns reraaeas s DAY
R e T2 A cowes OGN
PWpackade ...everereronrssrcorssrsnss cees TI3TCMN

Storage temperature range, Tatg - «-v.vcosreriarieoiiin ittt v ene =080 10 150°C

T Strezsas bavond thoge listad under “absolute maximurn ratinge” may cause parmanant damage to the device, Thage ane etress ratings onty, and
functional speraticn of the devica at these or any othar conditions beyond those indicated under ‘recommeanded oparating conditiong” is not
implied. Exposuna 1o absalute-maximum-rated cenditions for extended pericds may affect davica raliability.

NOTES: 1. Tha input and cutput voltage ratings may be exceeded i tha input and cutput curent ratings are obearved,

2. The package thermal impedance is caloulated in accordance with JESD 51-T.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta =25°C SME4HCOD SNT4HCOO
PARAMETER TEST COMDITIONS Voo MN_ TYF  MAX| MIN _MAX WMIN_ MAX UNIT
2V 1.2 199 1.8 1.8
oM = =20 pA 45y 44 44490 4.4 4.4
You Y= ViR ar VL 6V 58 5999 59 59 v
Ipp = =4 mA 45V 344 4.3 L 384
lon =-5.2 mA G 5.48 5.8 5.2 534
2V 0.002 01 01 01
gL =20 p& 28V 0.001 04 0 21
VoL Vi = Ve Vi 6V 0001 01 [ a1 v
oL =4 md L5Y 0.17 0.26 0.4 0.33
loL=5.2 ma 6 0.15 0.26 b4 033
I Vi =Vpeo ar 6V A =100 =1000 =000 na
o Vi=Vopord, =0 6V 2 47 A us
C; 2V wEv 3 10 10 1 pF

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO Ta = 25°C SNE4HCOD | SMT4HCOD
PARAMETER (INPUT) (OUTPUT) Vee TN Tvp max| min max| win max| SN
3V 45 90 135 115
tha AorB y 45V 3 18 27 A3 e
8V B 15 23 20
2V 3| 75 110 %5
1 Y 45V g8 15 22 18 ns
BV B 13 19 16
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SN74HCTO00, doc Texas Instrument

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

S O e e, N R S N e O S R e L5Vt TV
Input clamp cument, I (V= QorVi>Vepl(seeNote 1) ..ot =20 mA
Output clamp current, lne (W< DorVo=>Veel(seeMNote 1) oo o oo o ol =20 mA
Gontinuous output cument, I (Mg=0taMer) oo nnnninnaniunainaiisanaiaanas =25 mA
Continuous curent through Ve or GMD L. st i e di s e b s =50 mA
Package thermal impedance, 8 4 (see Note2): Dpackage .........cooiiiiiiiiiiiiiiiinnans 86°C/W
OE:pacicage moicunssnisEs R 86-CW
B e | e R L P e R e e ey LR P 80 C/W
NS-panleage osiconisumrnisninisinTRa I 76 C/W
BEMilippekage: e umnisimimininsnisiatuging 113°C/W
Storage temperature range; Tetg ... ocveei i i s e —65°C to 150°C

T Stresses bevond those fisted under “absolute maximum ratings” may cause parmanant damage to the device. These are stress ratings only, and
functiznal oparation of the davice at thesa or any othar conditions bayond thase indicated undar “recommendad oparating conditions” is not
impliad. Exposure to abeolute-maximum-rated conditions far extendad pericds may affect davice raliability.

MOTES: 1. Tha input and output voltaga ratings may be exceedad i the input and output curent ratings are observed.

)

2 The package thermal impedance is calculated in accordance with JESD 51-7.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta =25°C SNSEHCTOO | SNT4HCTOO
PARAMETER TEST COMDITIONS Voo UNIT
MN TYP MAX]| MIN MAX MIN  MAX
IoH = =20 ua 44 L4gt iz 44
VoH Vi=ViHor VL 45V v
loH == m& 398 4.3 37 384
loL = 20 p& 0.0 0 0.1 (15|
VoL VisVipervi e 45y v
oL =4 ma 017 026 0.4 033
| Vi=Veoord 55 1 =100 =1000 =1000 i
loe Vi=VpeoorQ, Inp=0 AW 2 48 2 us
Creinputat 0.5V or 24V, "
Aige? Cthar inputsat 0 or Ve HoN 14 2 3 28 el
45
G BEEY 3 10 10 10 pF

T Thig is tha increaza in supply current for @ach input that is at one of the specified TTL voitage levals, rathar than 0V er V.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

FROM T0 Ta = 25°C SME4HCTOD | SNT4HCTOO
PARAMETER Vee UNIT

(INPUT) [OUTPUT) MN  TYP max]| min max | MmN max
45V 11 20 a0 5

thd AorB Y ne
5V 10 18 27 2
45 ] 15 22 IE]

t ¥ ns
5V 8 14 20 17
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recommended operating conditions (see Note 3)

SN54AC00 SNT4ACO0
MIN  MAX MIN  MAX SHE
Vee Supply voltage 2 B 2 6 W
Veg=3V 21 21
ViH High-level input voltage Ve =45V 3.15 3.15 v
Voo =565V 3.85 3.85
Vec=3V 0.9 0.9
ViL Low-level input voltage Ve =45V 1.35 135 v
Veg =565V 1.65 1.85
Vi Input voltage 0 Vag 0 \Vgo
Vo Output voltage 0 Vec 0 Vgc
Vep=3V -12 -12
loH High-level output current Vog =45V -24 -24 mA
Ve =585V -24 =24
Veg=3V 12 12
loL Low-level output current Voo =45V 24 24| mA
Voo =5658W 24 24
At/Av Input transition rise or fall rate 8 8| ns/V
Ta Operating free-air temperature =55 125 -40 85 °C

NOTE 3: All unused inputs of the device must be held at Vs or GND to ensure proper device operation. Refer to the Ti application report,
Impiications of Slow or Floating CMOS Inputs, literature number SCBADD4.

Tp=25C SN54AC00 | SNT4ACO0
PARAMETER TEST CONDITIONS Vee e vr e T n wa] UNIT
3V 2.9 2.9 2.0
IOH = =50 pA 4.5V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IOH= -12 mA av | 238 2.4 2.46
Vor 45V | 386 a7 3.76 v
- 55v | 486 47 476
IoH = -50 mAT 55V 3.85
loH= -75 mAT 5.5V 3.85
3v 0.002 0.1 0.1 0.1
IoL = 50 pA 45V 0.001 0.1 0.1 0.1
5.5V 0.001 0.1 0.1 0.1
oL =12 mA 3w 0.36 0.5 0.44
VoL 45V 0.36 0.5 0ez| Vv
=Rl 5.5V 0.36 0.5 0.44
Il = 50 mAT 55V 1.65
oL =75 mAT E5V 1.66
1] V)= Ve or GND 55V 0.1 +1 +1 A
lce Vi =V or GND, Io=0 55V 2 40 20 LA
Cj V| = Vg or GND 5V 286 pF

T Not more than one output should be tested at a time, and the duration of the test should not exceed 2 ms.

switching characteristics over recommended operating free-air temperature range,
Vee=3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO Ta=25C SN54ACO0 SNT4ACO0
PARAMETER UNIT
{INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MaX
i 9 7 9.5 1 11 2 10
PLH AorB i 2 = ns
tPHL 1.5 5.5 8 1 9 1 8.5

switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)

AR FROM TO Ta=25°C SN54ACO00 SN74AC00 il
{INPUT) (OUTPUT) MIN  TYP MAX| MIN MAX| MIN MAX
t 1.5 ] B 1 8.5 1.6 85
P AcrB ¥ = = ns
tPHL 15 4.5 6.5 1 74 1 7
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recommended operating conditions (see Note 3)

SN54ACTO0 | SNT4ACTOO i

MIN  MAX MIN  MAX

Veeo Supply veltage 4.5 b5 4.5 5.5 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
7 Input voltage Vee Vee v
Vo Cutput voltage Voo Vee ")
loH High-level output current —24 —24 mé
oL Low-level cutput current 24 24 mA
AtiAv Input transition rise or fall rate 0 8 0 8] ns/V
Ta Operating free-air temperature —55 125| -40 BS =C

NOTE 3: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBAQD4.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta =25°C SNS4ACTOO SNT4ACTOO
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX MIN  MAX MIN  MAX
48V 44 449 44 44
loH= =50 na
55V 5.4 5.45 5.4 5.4
v 4.5 386 37 376 v
o o= et i) 55V | 488 4, 478
IgH == 50 mat 5.5V 3.85
IgH=-75 mat 55V 385
4.5V 0.001 0.1 .1 1
Iy = 50 uwh
55V 0.001 8.1 8.1 8.1
v ERE 45V .36 0.5 0.44 y
oL =24 m
a2 & 55V 0.36 0.5 .44
IgL =50 mAT 55V 185
IgL =75 mAT 55V 1.65
I Vi =Neopor GND 55V =0.1 +1 H Lt
oo W) =Vopor GND, gy = 55V 2 20 20 L
+ Onainput at 3.4 Y, - ; =
Alget Other inputs st GND or Voo Gy e i o B
g V| =Vppor GND 5V 28 pF
T Mot more than one output should be testad at a time, and the duration of the test shouid not excead 2 ms,
T This is the'increass in supply current faraach input that is at ene of the specfied TTL voltage levels rathar than 0V ar Voe.
switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)
Ta = 25°C SN52ACTOO ENTAACTOO
PARAMETER FRCM b A UNIT
INPUT) [OUTPUT) MIN  TYP MAX| MIN MAX] MIN  MAX
t 1.5 5.5 & 1 9.5 1 9.5
— AorB . 4 ne
tPH L 1.5 4 7 1 & 1 8
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Résumé famille des CMQOS
C
PARAMETRES MIN | TYP | MAX | UNITES
Vce Alimentation 18 \
Icc Consommation courant quand Vcc = 15V 15 HA
Temps de propagation quand Vcc =5V 90 ns
tod0, toat Temps de propagation quand Vcc = 10V 60 ns
La consommation est trés deérisoire : Quelques microamperes.
HC
PARAMETRES MIN | TYP | MAX | UNITES
Vcc | Alimentation -0,5 7 \
Icc | Consommation courant quand Vcc = 6V 20 HA
Temps de propagation quand Vcc = 2V 115 ns
tod Temps de propagation quand Vcc = 6V 20 ns
HCT
PARAMETRES MIN | TYP | MAX | UNITES
Vce | Alimentation -0,5 7 \%
Icc | Consommation courant état haut 20 HA
Temps de propagation quand Vcc = 4,5V 25 ns
tod Temps de propagation quand Vcc = 5,5V 22 ns
AC
PARAMETRES MIN | TYP | MAX | UNITES
Vcc | Alimentation 2 6 Vv
Icc | Consommation courant état haut 20 pA
tPLH | Temps de commutation état bas vers haut quand Vce = 3,3V 2 10 ns
tPHL | Temps de commutation état haut vers bas quand Vce = 3,3V 1 8,5 ns
ACT
PARAMETRES MIN | TYP | MAX | UNITES
Vcc | Alimentation 4,5 5,5 V
Icc | Consommation courant état haut 20 HA
tPLH | Temps de commutation état bas vers haut 1 9,5 ns
tPHL | Temps de commutation état haut vers bas 1 8 ns

En générale, le CMOS consomme beaucoup moins mais sont plus long.
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Niveaux de tension d'un circuit TTL et CMOS

Tension d'entrée Tension de sortie
Voo 1 +EVde Voo — +5Vde
1 en sortie

1 cansideré

Voh minl 42 4V

:|\.fmmun.fté Gl brdits
Wik i 2V

Vil maxi —— 0.8V
Ifmmumté iy Bruits
Vol maxi—— 0 4V

\|A/ 0 en sortie
GND L OV .l

Figure 5

0 consideré

Entre 0,8V et 2V en entrée, le circuit considére une valeur aléatoire. Il ne
sais pas si c'est un O ou un 1.
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CMOS
Tension d'entrée
Yoo —
1 consicderé
b

Vih minl —— 7%

Vil max) —— 30%

0 consideré

GND L OF

Sulivan F4FGV
http://f0fgv.free.fr

Tension de sortie

Voo —

Voh minl o

Vol rmaxl —

3 1 en sortie
— 0,95 Voo

== ELOS Ve

\|A/ 0 en sortie

Attention : Les niveaux de tensions varient selon les circuits integrés, mars
restent dans ces proportions. Se référer d la documation constructeur du

composant.
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Type de sortie

Une sortie « collecteur ouvert » permet de mettre derriére le circuit une
charge avec une tension plus élevée que l'alimentation du circuit. Sur la figure
suivante, une sortie a collecteur ouvert.

-

Figure 7

Sur la figure suivante, une résistance est tirée vers une tension (12V dans
cet exemple). Sur la sortie on aura donc un état haut de +12V et un état bas égal
d GND. On appel une résistance de Pull-Up.

+71 2V

{ 3{”‘;:“

Figure 8

Si aucune tension n'est appliquée sur la base du transistor, la tension de
sortie vaut 12V car il ne conduit pas. Si une tension est appliquée sur la base, le
transistor relie la sortie et la masse et la sortie vaut O.

La résistance permet de ne pas faire un court-circuit entre le 12V et la
masse quand le transistor est saturé.
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