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Partie 1 : Electronique Analogique

Question 1.1 : Impédance et relation entre tension et courant

Donner I'impédance et la relation courant tension des composants ci-dessous :

Résistance Bobine
U= U=
Z= Z=
Condensateur Diode
|= =
7=
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Question 1.2 : Calcul dans les circuits

A I'aide du théoréme de superposition, donner I'expression de la tension Vs en fonction de tous les
éléments du montage ci-dessous. Faire 'application numérique avec Vo=6V, V1=3V, Ro=2kQ, R1=10kQ.

B

R R
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NE RIEN ECRIRE DANS LA PARTIE BARREE

A I'aide du diviseur de courant, donner les expressions des courants Igs, lr2 et Izs. Donner également
I’expression de Vs.

Faire I'application numérique avec I=3mA, R1=1kQ, R,=750Q, R3=2.7kQ.

T T

ide=3m r: 1 r=750 r=2.7}

B D W

gnd
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Question 1.3 : Amplification

On souhaite amplifier sans inverser un signal Ve d’un facteur 100. L’amplificateur utilisé est un TLO81C (voir
documentation technique en annexe). Le montage utilisé est représenté ci-dessous :

R2

OP_AMPOUt "

i}\+ \/S

Ve

\:]f\’j

Le signal Ve s’écrit sous la forme Ve = 0.05 X sin(2m X 1500 X t + ¢). Quel est la valeur créte a créte du
signal Ve et quelle est sa fréquence ?
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Comment s’appelle ce montage ?

En vous aidant de la documentation technique, répondez aux questions ci-dessous :

Tension d’offset maximale
Slew Rate typique
Produit Gain Bande passante typique

Donner I'expression de la fonction de transfert Vs/Ve en fonction de R; et R, en considérant que I’AOP est
idéal.

Choisir les résistances Ry et R, pour obtenir un gain de 100.
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Question 1.4 : Filtrage passif

On souhaite filtrer un signal sinusoidal. Pour cela, on utilise le filtre ci-dessous :

R
Ve Vs
r- Ij

C1

gnd

Quelle est la nature de ce filtre (passe-bas, passe-haut, ...) ?

Quelle est I'ordre de ce filtre ?
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Donner I'expression de la fonction de transfert H(jw)=Vs(jw)/Ve(jw) et la mettre sous la forme :

Ao

. W
1+]%

H(jw) =

Par identification, donner I'expression du gain Ao et de la fréquence de coupure fo de ce filtre :
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Donner I'expression du module de la fonction de transfert |H(jw)|. On rappelle que :

Pourz =a+ jb - |z| =+ a? + b?

_ |24 |

| Z2 |

Z1

Zy

Donner I'expression de I'argument de la fonction de transfert |H(jw)|. On rappelle que :

b
arg(a + jb) = arctan(a)

arg(j—:) = arg(z) — arg(z;)
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Tracer le diagramme de Bode asymptotique (gain et phase) sachant que :

Avgg(w) = 20 X log|H(jw)|
¢ (w) = arg(H(jw))
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Partie 2 : Electronique Numérique

Question 2.1 : Porte logique

Donner la table de vérité des portes logiques ci-dessous :

- B oo
¥DC
B 1
7 1IN 5] - \ Z &
B s
B s
B oo B oo
| Al [ ] Al
N o Z @
[ | 2 2] /A2
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NE RIEN ECRIRE DANS LA PARTIE BARREE

On souhaite mesurer le temps de propagation de la porte inverseuse. Pour cela, on utilise le composant
741504 (voir annexes).

Combien y a t-il de portes logiques dans un boitier ?

D’apres la documentation technique, quels sont les temps de propagation de cet inverseur ? Dans quelles
conditions sont-ils obtenus ?

On souhaite vérifier la valeur donnée par la documentation technique en effectuant une mesure. Pour cela,
on utilisera toutes les portes logiques du boitier. La sonde de mesure dont nous disposons a les
caractéristiques suivantes :

Sonde x1 Rsonde=1MQ Csonde=72pF
Sonde x10 | Rsonde=10MQ | Csonde=18pF

Vaut-il mieux utiliser une sonde x 1 ou une sonde x 10. Justifier votre réponse.
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NE RIEN ECRIRE

DANS LA PARTIE BARREE

Proposez un schéma de cablage en se placant a Vcc nominale. On ne prendra en compte que I'impact de la

sonde.

1A[]
1Y(]
2A]
2Y(]
3A[]
3Y[]
GND([]

~N O D R WN -

14
13
12
11
10

1 Vee
] 6A
] 6Y
] 5
] 5v
] 4A
] 4y

Apres mesures, on obtient un temps de propagation tplh a la sortie du dernier inverseur de 54ns. Le comparer

a la documentation technique et conclure.
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Exercice 2.2 : Logique combinatoire

Donner I'équation de la sortie S en fonction des entrées A et B du montage ci-dessous :

L 1IN =

[ ]
m A2
L]
L Al
I—n

u A2

B oA

L]
m A2 z

B (ZN- E

Donner la table de vérité correspondant a cette équation :
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NE RIEN ECRIRE

DANS LA PARTIE BARREE

En déduire un schéma simplifié du montage :

Exercice 2.3 : Logique séquentielle

Quelle est le nom de la bascule ci-dessous ?

mVDD

m CPQN =

VSS CDN

Sur quel front de I’horloge la bascule fonctionne elle ? Justifiez :
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Donner la table de vérité de cette bascule :

On réalise le montage suivant. Le signal d’entrée est un signal carré allant de 0 a 1.2V et de fréquence 1kHz.

Quelle valeur de tension faut-il mettre sur CDN (Reset) pour que le circuit fonctionne normalement ?

o o
s D Q = ® D Q =
[ ]
| CPQN = = CPQN =
[ |
E N E 0N [ ]
[ |
o ]
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DANS LA PARTIE BARREE

>
=
O
3
&
=
Z

Tracer le chronogramme et expliquer la fonction de ce montage :

-‘l"ll C
LB BN Illl-
4 - == m - m. .I-

o~ O
— o

o~
o B
(A

X L —

> 48

10

7.5

5.0
time (ms)

2.5

0.0

©

W VT('Ve")

W VT(VIY)

B VTS

18/41



NE RIEN ECRIRE DANS LA PARTIE BARREE

Partie 3 : CAO et mesures

Exercice 3.1 : Généralités

Que signifie 'acronyme CAO ?

Que signifie 'acronyme CMS ?

Citez 2 logiciels de conception de circuits imprimés :

D’apres la netlist ci-dessous, retrouver le schéma équivalent avec la valeur des composants :

R; Vs Ve 1k
R, 0 Vs 2k
V1 Ve 0 2
.backanno
.end
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Exercice 3.2 : Lectures de schémas

Donner le nom des composants ci-dessous :

M- il o

TR |
¢
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NE RIEN

ECRIRE

DANS LA PARTIE BARREE

Exercice 3.3 : Types de

boitiers

Remplissez le tableau ci-dessous concernant les noms de boitier :

Type de boitier

Nom

Exercice 3.4 : Lecture de valeurs de résistances

Donner les valeurs des

résistances ci-dessous :

Code couleur

Marron-noir-rouge-or

Jaune-violet-marron-or

Gris-rouge-orange-or

Valeurs nominales

Valeurs minimales

Valeurs maximales
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NE RIEN ECRIRE DANS LA PARTIE BARREE

Exercice 3.5 : Lecture de signaux a I'oscilloscope

On observe les signaux suivant sur un oscilloscope. Remplir le tableau ci-dessous :
1.2 Vidw 2: 2 Vidw 1 misidiv
\ N\ \\ANE
12

7 \ \
% N

Ve Vs

Amplitude
Fréquence
Déphasage |(pVS/Ve|

Tension efficace

Tension moyenne

22/41



NE RIEN ECRIRE DANS LA PARTIE BARREE

Partie 4 : Anglais

Exercice 4.1 : Traduire le texte ci-dessous en francais

Hi Denis,
Our company would like to order you again two radio communication boxes for drones. Your service had
already done this last year so there won't be any new development to do, it's just a production task.

Exercice 4.2 : Traduire le texte ci-dessous en anglais

Nos délais sont assez serrés, aussi voudrions-nous le produit définitif pour dans deux mois. Quand pourrions-
nous nous rencontrer pour une premiére réunion?

Par ailleurs, pourriez-vous nous envoyer rapidement un devis pour la réalisation de ces deux circuits
électroniques et de leurs boitiers, en prenant en compte quantitativement les divers éléments nécessaires
pour leur réalisation.

Cordialement,
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Annexes

Documentation technigue du 74LS04

SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS0298 - DECEMBER 1383 - REVISED FEBRUARY 2002

® Dependable Texas Instruments Quality and SN5404 ... J PACKAGE
Reliability SNS4LS04, SN54S04 . .. J OR W PACKAGE

SN7404...D. N, OR NS PACKAGE
SN74LS04 ... D, DB, N, OR NS PACKAGE

description SN74504 ... D OR N PACKAGE
These devices contain six independent inverters. (TOP VIEW)
[
Y| B 14]] Vee

1v[] 2 13l 8A

24 2 12]) 8y

2v(] 4 1|l 54

3a[ls  wofl5Y

Y[l e FIEL

GND[] 7 ]l 4y

(TOP VIEW)
1a] 1 - ]y
2v[] 2 13]] 8A
24[] 2 12[] ey
veell 4 11[] GND
] 1]l 5
av[le ol] A
L 1R

SNS54LS04, SN54S04 . .. FK PACKAGE
(TOP VIEW)

><8 9%

321219
24 1] 4 |3E -1
NC []s 17[] Ne
2y [ls 18[] 54
NC []7 15[] nC
3a[]s 14[] s5v

0 10 111213

o o 1 o s [ |

528%F

o

NC = No intemal connection

Please be aware that an important notice concerning availability, standard warranty, and use n critical applications of
Texas instruments semiconductor products and disclamers thersto appears at the end of thes data sheet

PRODUCTION OATA Informatin & curest o of pubbcaton i Copyright © 2002, Texas Instruments Incorporated

m::-;nmp- s e of ey » On procuces compint (0 WLPRS. 0635, @l parsaers 1 lestsd

ning of al parmears. = TEXAS Prcessng D06 Nt Mece sty TCLX ﬂﬂp_rlm
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS TEXES 1
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS0298 - DECEMBER 1383 - REVISED FEBRUARY 2002

ORDERING INFORMATION

ORDERABLE TOP-SIDE
Ta PACKAGET PART NUMBER MARKING
Tube SNT404N SNT4D4N
PDIP-N | Tube SNTALSO4N SNTALSO4N
Tube SNT4504N SNT4S04N
Tube SN7404D 7404
Tube SN7ALS04D .
0°C 10 70°C SOIC-D |Tapeandreel | SNT4LSO4DR
Tube SN74504D
S04
Tape and reel SN7T4S04DR
Tape and reel SNT404NSR SNT404
SOP - NS
Tape and reel SNT4LSO4NSR T4LS04
SSOP-DB | Tapeandreel | SNT4LSO4DBR L1504
Tube SNE404J SN5404J
Tube SNJ5404) SNJS404)
cop_y | SNS4LS04J SN54L504J
Tube SN54504) SN54504
Tube SNJSALS04) SNJSALS04)
550125 Tube SNJS4504) SNJE4504)
Tube SNJSA04W SNISA04W
CFP-W  [Tube SNJSALS04W SNISALS04W
Tube SNJ54S04W SNJS4S04W
Tube SNJSALSO4FK SNJSALSO4FK
LCCC - FK
Tube SNJS4SD4FK SNJS4S04FK

T Package drawings, standard packing quantities, thermal data, symbolzation, and PCB design guidelines

are available at www.ti.com/sc/package

FUNCTION TABLE
(each inverter)
INPUT OUTPUT
A |

H
L H

*’) TEXAS
INSTRUMENTS

2 POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLS0298 - DECEMBER 1963 — REVISED FEBRUARY 2002
logic diagram (positive logic)

1v

3y

4y

TITY

6Y

\%

*{D TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS TE265 3
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLS0298 — DECEMBER 1583 — REVISED FEBRUARY 2002

schematics (each gate)

Input A

Output ¥

‘LS04

. 9 Vi
* cc
20 ki1 B kil

Vce

Ou
Output - om
4

#— GND

Resistor values shown are nominal

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLSD296 - DECEMBER 1983 - REVISED FEBRUARY 2002

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

Supply voltage, Voo (S8 NOte 1) ... . e v
IPUENORAEE. VT BB oo o s e e i e S B R R R SR 55V
s o) S N S R U S S S — 7V

Package thermal impedance, 0, (seeNote2): Dpackage ........... ... ... .. .oiiiiia.n. 86°C/W
DBpackage ... ... ... . ... ... 96°C/W

NPRERROE . ..o dass s mas R 80°C/W

NSpackage ... ... ... ... . ..., 76°C/W

Storage temperature range, Tgyg - .- - . oooo oo —65°Cto 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device This are stress ratings only, and
funcbonai operation of the device at these or any other conditions beyond those indicated under “recommended operating conditons” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabdty

NOTES: 1. Voitage values are with respect to network ground terminal

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

recommended operating conditions

SN5404 SNT404
W NOW WAX]| WIN_ WOW WAX]|
Ve Supply voitage 4.5 5 55] 475 5 525 v
ViH High-level mput voitage 2 2 v
ViL Low-level mput voltage 08 0e] v
IoH High-level output current D4 04 mA
loL Low-level output cumrent 18 18] mA
TA Operating free-air temperature -55 125 0 70 C

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

N SN5404 SN7404

PARAMETE TEST CONDITIONST g e T BT UNIT
ViK Ve = MIN, N=-12mA 15 -15] V
Vo Voe =MIN ViL=08V. IgH=-04mA 24 34 24 34 v
VoL Ve = MIN. ViH=2V. oL = 16 mA 02 04 02 04| V
I Voo = MAX, V=55V 1 1 mA
I Vo = MAX, Vi=24V 0 40 nA
L Voe = MAX, Vi=04V ~18 -186] mA
10T Ve = MAX —20 5| -i8 5| A
IccH Ve = MAX, Vi=0V s 7 =1 oA
IcoL Voo = MAX, Vi=45V 18 Y] 18 23| maA

For condtions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
§ Al typical values are at Voo =5V, T4 =25°C
1 Mot more than one output should be shorted at a time.

switching characteristics, Ve =5V, Ty = 25°C (see Figure 1)

SN5404
FROM TO
PARAMETER TEST CONDITIONS SNT404 UNIT
e o MIN TYP MAX
tPLH _ _ 12 22
A Y A =400 00 Cy =15 ns
tPHL L K. 515

Texas
INSTRUMENTS

POST OFFICE BOX §55303 ® DALLAS, TEXAS TE28E

wm
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLS0298 — DECEMBER 1383 - REVISED FEBRUARY 2002

recommended operating conditions

| — SN54L504 SN74LS04 UNIT
MIN NOM MAX| MIN NOM MAX

vee Supply voltage 45 5 55] 475 5 525 v
Vin High-level nput voltage 2 2 v
ViL Low-level mput voltage 0.7 08 Vv
loH High-level output current 04 -04] mA
lo Low-level output current 4 8 mA
Ta Operating free-air temperature -55 125 0 70 "C

electrical characteristics over recommended operating free-air
otherwise noted)

temperature range (unless

PARAMETER TEST CONDITIONS T i - UNIT
MIN TYPT MAX| MIN TYPI mAX
VIK VCC=“=N' F;=-1Bl’|’\.ﬁ -15 -15 v
VOH Voo = MIN, VIL=MAX, lgH=-04mA 25 34 27 34 v
loL =4 mA 025 04 0.4
VoL Voo =M, V=2V e 5% 05| Y
W Veg = MAX, Vi=7V 0.1 01] maA
I Ve = MAX, V=27V 20 20 HA
[ Voo = MAX, Vi=04V -04 -04] mA
'OS§ Voo = MAX =20 -100 =20 =100 mA
lccH Voo = MAX, Vi=0V 12 24 24| mA
leoL Voo = MAX, Vi=45V 36 68 38 66] mA
T For conditions shown as MIN or MAX, use the appropnate value specfied under recommended operating conditons.
% Al typical values are at Voo = 5V, T = 25°C.
§ Not more than one output should be shorted at a time and the duration of the shori-circuit should not exceed one second
switching characteristics, Vcc =5V, Ta = 25°C (see Figure 2)
SNSALS04
PARAMETER t;:OU':} touIr?'uﬂ TEST CONDITIONS SN74LS04 UNIT
MIN TYP MAX
PLH A Y RL=2k CpL=15pF ) -
1PHL 10 15

{’!‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS TEXES
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04

HEX INVERTERS

SDLS0298 — DECEMBER 1983 - REVISED FEBRUARY 2002

recommended operating conditions

SN54504 __SN74s04 =
MIN NOM MAX| MIN NOM MAX
Voo Supply voltage 45 5 55] 475 5 6525 v
ViH High-level mput voltage 2 2 v
ViL Low-level mput voltage 0.8 0.8 v
loH High-level cutput current -1 -1 ma
oL Low-level output current 20 0| mA
Ta Operatng free-air temperature -55 125 0 70 C
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
SN54504 SN74504
TR TEST CONDITIONST MmN TYPT mMAax| miN TYPI mAX -
Vik Voo = MIN, | =-18 mA 12 -12] V
VoH Voo =MIN ViL=08V. IgH =-1mA 25 14 27 14 v
VoL Voo =MIN ViH=2V, loL =20 mA 0.5 os] v
[ Voo = MAX, V=55V 1 1 mA
hH Voo = MAX, V=27V 50 50 pA
I Voo = MAX, Vi=05V -2 2| ma
1055 Ve = MAX -0 -100 40 =100 mA
ICCH Voo = MAX, Vi=0V 15 24 15 4] ma
iccL Voo = MAX, Vi=45V 30 54 30 54| ma
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
1 Al typical values are at Voo =5 V. T4 = 25°C,
§ Not more than one output should be shorted at a time and the duration of the short-circut should not exceed one second
switching characteristics, Vcc =5V, Ta = 25°C (see Figure 1)
SN54504
PARAMETER (m%‘;] (Oul;glm TEST CONDITIONS SN74504 UNIT
MIN TYP MAX
PLH A Y Ry =2800 L= 15pF I 2 =
tPHL 3 5
PLH A ¥ Ry =260 0 CL=50pF - ns
tPHL 5

"5’ Texas
INSTRUMENTS

POST OFFICE BOX

S5303 ® DALLAS, TEXAS TGS
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLS0296 - DECEMBER 1583 - REVISED FEBRUARY 2002

PARAMETER MEASUREMENT INFORMATION
SERIES 54/74 AND 54S/74S DEVICES

Test $1
Point Vee
v From Output
cc Under Test (see Note B)
RL CL
From Output R (see Note A)
Mer Yo (seeNote B)  grom Qutput Test
CL e i UnderTest | =~ Point =
(see Note A) cL
(see Note A) 'J_‘ -{ 52
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE QUTPUTS FOR OPEN-COLLECTOR QUTPUTS FOR 3-STATE OUTPUTS
WS 15V 15V Tobe {15V *
Pulse - * Input -
| | —j ——————— oV
[t w0
| ——3V
Low-Level Data \
15V 1.
Sitn 5 5V h 15V 15V -
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES

|
|
|
I PZH—¥ |4 ¥ |le—tpHz

PHL——¥ ﬂ—l:— PLH | i
Out-of-Phase I | Vou Waveform 2 LT N ———Vou-05V
{see Notes C 1.5V
Output 1.5V 15V -5V
{see Note D) TS and D)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

NOTES: A. Ci includes probe and jig capacitance

A

B. All diodes are 1N30684 or equivalent

C. Waveform 1 s for an output with internal condions such that the output = low except when disabled by the output control
Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control.

D. 51and 52 are closed for tpH. tPHL. tPHZ. and tpLZ; 51 is open and 52 is closed for tpzi: 51 is closed and 52 s open fortpz.

E. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg ~ 50 {1t and t¢ <7 ns for Series
54/74 devices and t; and t < 2.5 ns for Seres 545/745 devices.

F. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms

@ TEXAS
INSTRUMENTS

-] POST OFFICE BOX S55303 @ DALLAS, TEXAS 75265
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLS02%8 - DECEMBER 1383 - REVISED FEBRUARY 2002

PARAMETER MEASUREMENT INFORMATION

SERIES 54LS/74LS DEVICES
a4
Test
Point vee
. From Output
o Under Test
Ry CL
From Output RL (see Note A)
Under Test
€ (see Note B) From Output Test
CL o Under Test Point
(see Note A} Cp
(see Note A) I
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS
g 5 v
High-Level Timing {—
13v 13V 13V
Pulse Input
| | e L
[— tw — e—>— th
I l - | | —_——3V
Low-Level Data
e 13V 13V — m o
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output v
Control
. (low-level 13v
Input 13v 13V enabling) e e L)

I ov tpzL— [¢— | etz
L e tpaL | I !
| 1.5V

| Waveform 1
n-Fhase | I ———VoH (see Notes C } 13v
Output | 13V | 13V and D) ———VoL+05V
{see Note D) | VoL ==L
| I |4— b—
PHL —— [ teLu - i s

| |
—— VoH
Oub-obt | | - Waveform 2 | b_J'_C\r‘;m -05V
Output 13V 13V {see Notes C 13v A5V

{see Note D) i Mg and D)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS
NOTES: A. Ci includes probe and jig capacitance

A

B. All dodes are 1N30684 or equivalent

C. Waveform 1 is for an output with mtemnal conditions such that the output s low except when disabled by the output control
Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control.

D. S1and 52 are closed for tpL H. tPHL. tPHZ. and tpLZ: S1 is open and 52 is closed for tpzi: S1 is closed and S2 is open for tpzy .

E. Phase relatonships between inputs and outputs have been chosen arbitranly for these examples.

F. Allinput pulses are supplied by generators having the following charactenistics: PRR< 1 MHz, Zp ~ 50 (L t;<15ns. <28 ns.

G. The outputs are measured one at a time with one input transiton per measurement.

Figure 2. Load Circuits and Voltage Waveforms
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto Ti's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent TI
deems necessary to support this warranty. Except where mandated by govemment requirements, testing of all
parameters of each product is not necessanly performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which Tl products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a wamranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party. or a license from Tl under the patents or other intellectual property of Tl.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that

product or service voids all express and any implied warranties for the associated T product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:

Texas Instruments
Post Office Box 855303
Dallas, Texas 752685

Copyright © 2002, Texas Instruments Incorporated
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1574

TLO81

General purpose JFET single operational amplifiers

Features

® Wide common-mode (up to V') and
differential voitage range

Low input bias and offset current
Cutput short-circuit protection

High input impedance JFET input stage
Internal frequency compensation
Latch-up free operation

High slew rate: 16 V/ps (typ)

Description

The TLO81, TLOB1A and TLO81B are high-spead
JFET input single operational amplifiers
incorporating well matched, high-voltage JFET
and bipolar transistors in a monolithic integrated
circuit.

The devices feature high slew rates, low input
bias and offset currents, and low offset voltage
temperature coefficiant.

June 2008

(Plastic package)

-

(Plastic micropackage)

Pin connections
(top view)

-/

Rev3

115

WS com
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Schematic diagram TLOB1
1 Schematic diagram
Figure 1. Schematic diagram
Vet O ’/g
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Figure 2. Input offset voltage null circuit
TLO81
N1 N2
100k
N
2/15 Ei;
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TLO81 Absolute maximum ratings
2 Absolute maximum ratings
Table 1. Absolute maximum ratings
Symbol Parameter Teostl, AL BI | THOSICAC | ypip
Vec | Supply voltage (1 +18 v
Vin Input voltage (2 +15 v
Vg | Differential input voitage +30 v
Pree Power dissipation 680 mw
Output short-circuit duration (4 Infinite
Tag Storage temperature range £510 +150 °C
Thﬂnu}gg?3um;ﬂ:ﬂu1m
ambien .
Reve S0-8 125 il
DiPs 85
Thermal resistance junction to case(®) (€
Rapye 808 40 “CW
DiPs 41
HBM: human body model'”) 500 v
ESD MM: machine model® 200 v
cnu-dmuaddm:arrmu@ 15 KV
. Al values, with the referancs leved of the
1 voltage m .:ln respect to zu‘ofm‘mvm (ground)
2. MWMWNMMWrMNWdNWWWEM,
3. Differertial voltages are the non-nwerting input terminal with respect to the inverting input temmanal.
4. The output may be shorled to ground or 1o either supply. Temperature andior supply voktages must be
Mﬁbmemtuda:qgmr:ngsnMEmnded
5. Shon-circuits can cause excessive heating and destructive dissipation.
6. Fith are typical values.
7. - bodglmodi 1mwwmummmmmdmm done for
- m@mmmdmmﬁm
e, wmwmmwnwmummmmm
Table 2. Operating conditions
Symbol Parameter TLos1l, Al, Bl | TLos1C, AC,BC | Unit
Vee Supply voltage range 610386 v
Toper | Operating free-air temperature range -40 10 +105 0o +70 *C
(71 ai1s
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Electrical characteristics

TLO81

3 Electrical characteristics
Table 3. Ve = 215V, Tymp = +25°C (unless otherwise specified)
TLoa1l, l;:. Al BC, TLos1C
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Input offset voltage (Rg = 503
Tamp = +25°C TLOS1 3 10 3 10
TLO81A 3 8
Vig TLo81B 1 3 mv
Tmin<Tamo < Tmax TLOB1 13 13
TLO81A 7
TLos1B 5
DV,  |Input ofiset voltage drift 10 10 pvieC
Input offset currant ()
o Tamp = +25°C 5 | 100 5 [ 100 | pa
Tmin < Tamo < Tmax 4 10 nA
Input bias current (')
hn Tamp = +25°C 20 | 200 20 | 400 | nA
oty B S 20 20
Large signal voltage gain (Ry =2k V, =x10V)
Aga Tamp = +25°C 50 | 200 25 | 200 VimV
Tl'ﬂfl = Tm < Tm 25 15
Supply voitage rejection rafio (Rg = 500
SVR Tamp = +25°C 80 | 86 70 | 88 dB
Toun S Tamo = Tnax 80 70
Supply current, no load
lec Tamp = +25°C 14 | 25 14 | 25 | mA
Viem | Input common mode voltage range +11 *:: £11 *1125 v
Common mode rejection ratio (Rg = 500
CMR Tamp = +25°C 80 | 86 70 | 88 dB
TI'I'I'\ < THI'II < TM B8O 70
Output short-circuit current
los Tamp = +25°C 10 | 40 10 | 40 | 60 mA
Tm < Tm < Trnax 10 80 10 &0
Output voltage swing
Tamp = +25°C R, =2k0 10 | 12 10 | 12
+Vogp R, = 10kQ 12 | 135 12 | 135 v
Tomn S Tomn STmax B =20 10 10
R, = 10kQ 12 12
Slaw rate (Tgmp = +25°C)
SR | Vp=10V. R, = 2kQ C, = 100pF, unitygain | °© [ ' ol s i
415 73

37/41



Electrical characteristics

TLO81
Table 3. Ve = 215V, Tpp = +25°C (unless otherwise specified) (continued)
TLos1l, ﬁ Al BC, TLo81C
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Rise time (Tgmp = +25°C)
I Vin = 20mV, Ry = 2k C, = 100pF, unity gain o1 o =
Overshoot (Typy, = +25°C)
Ko | v, =20mV, R, =2k C, = 100pF, unity gain - 1 -
Gain bandwidth product (Tamg = +25°C)
GBP | v = 10mV, R = 2ka C, = 100pF, F= 100Kz | 25 [ * ol e
R, Input resistance 1012 10'2 Q
Total harmonic distortion (Tamg = +25°C),
THD F= 1kHz, R, = 2kQCy_ = 100pF, A, = 20dB, 0.01 0.0 %
Vo =2Vgp
Equivalent input noise voltage aV
®n Rg= 1000 F=1kHz = 1 HE
@m Phase margin 45 45 degrees

1. The input bias currents are uncton leakage curments which approximately double for every 10°C increase in the juncton

4

515
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Electrical characteristics TLO81
Figure 3. Maximum peak-to-peak output Figure 4. Maximum peak-to-peak output
voltage versus frequency voltage versus frequency
= 30
N L e 5'5) L | A = 10k0)
£ Tems = 257cf] |2 25 Vee= 15V T Tc =-25
[;
S £s el
B w 15
32 3
ig IR Vee
& L we h Hn_“__ -
= =
z - i 3 0 a
; 100K ™ 100 g 100 1K 10K 10M
FREQUENCY (Hz) = FREQUENCY (Hz)
Figure 5. Maximum peak-to-peak output Figure 6. Maximum peak-to-peak output
voltage versus frequency voltage versus free air temperature
5 30 T T TTTTrY TY TT T T a0
2 Tamts = +25°C Voo = & 15V 5 o)
3 » ! R, = 2k E 25 s
2 20 o s 20
Jw 15 \\ g&' '5 i |
u 1
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= s = . & 5 [Vgo = 218V
2 o T =125°C | | ' el | 2 ) S
Ei 10k 40k 100k 400k 1M &M 10M § 75 <50 =25 0 25 50 75 50 12§
" FREQUENCY (Hz) = TEMPERATURE (*C)
Figure 7. Maximum peak-to-peak output Figure 8. Maximum peak-to-peak output
voltage versus load resistance voltage versus supply voltage
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TLOB1 Electrical characteristics
Figure 9. Input bias current versus free air  Figure 10. Large signal differential voltage
temperature amplification versus free air temp
1000
- E
a W 200
- 25 o
=2

g ==

2 gg o [ Voo =tisV

- e 4 EVo=t¥

g g3 » [R =%a

= = 1 R— | L

75 S0 25 0 2% 0 75 100 15
TEMPERATURE ('C)
Figure 11. Large signal differential voltage Figure 12. Total power dissipation versus free
amplification and phase shift air temperature
versus frequency
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Figure 13. Supply current per amplifier versus Figure 14. Supply current per amplifier versus
free air temperature supply voltage
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Electrical characteristics TLO81

Figure 15. Common mode rejection ratio Figure 16. Equivalent input noise voltage
versus free air temperature versus frequency
L S n T T
B wlvosw "I [ A=
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Figure 17. Output voltage versus elapsed time Figure 18. Total harmonic distortion versus

frequency
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Figure 19. Voltage follower large signal pulse
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